UNIVERSITETET I STAVANGER

| I INSTITUTT FOR DATA- OG ELEKTROTEKNOLOGI

Chaotic systems
simulation,

experiments on t.

- analysis.
and

he effect of

adding integra.

Participant

Name Stu

| control

dent number

Ullestad, Adrian Langvik ‘

243237



Abstract

Model chaotic systems into Matlab/Simulink, or other programs that allow
simulations. The systems should then be simulated for different disturbances
to observer both the step response and how the amplitude, average value
of amplitude and frequency, for one or more output variables, changes for
different disturbance values. The results can be presented both as a time
response or in bifurcation diagrams. Then the systems should be expanded
to allow one or more I-controller and perform the same analysis again, to see
the effect the I-controlled has on the system. Then if given the time create
one of the systems as an electrical circuit.

The models are created in Matlab using the ode45 solver on a Matlab
script, made from the differential equations, for each of the chaotic models
used. To create the Simulink model we simply started implementing the dif-
ferential equations into Simulink. The next part is the expanded Simulink
model with an I-controller, which was made possible by adding the integral
response into the differential equation for x. Then adding an closed-feedback
loop from x to calculate the error. To perform the simulation of the ex-
panded chaotic systems we needed to find the integral gain, K;, which was
done by finding the transfer function from wu, integral response, to xz, the
output. After finding the transfer function we made some assumptions, and
then by comparing the closed-loop function, M (s), with a desired closed-loop
function, My(s), we can calculate the integral gain, K.

From the simulations done on simple chaotic systems we can say that
there is not a big difference to the results we get from a simulation of the
Matlab script and on a model made in Simulink. Taking a look at the results
from the calculations for K; and the simulations using this value gave us
some satisfying results for most of the chaotic systems.
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1. Introduction

In this there will be given an introduction to chaos, the characteristics of
chaos and behaviour that occur in chaotic systems, what happens when an
integrator controller is placed in a chaotic system, and an outline for the
project.

1.1 Chaos

According to the book "Nonlinear dynamics and chaos” by Steven Strogatz [5|
there is not an universally accepted definition of chaos. However people in
the field mainly agree that a chaotic system contains at least these three:

e Aperiodic long-term behavior
e Deterministic

e Sensitive dependence on initial conditions

Where an aperiodic long-term behavior mean that some of the system’s
trajectories do not settle down toward any fixed points, periodic- or quasiperi-
odic orbits. Whereas deterministic means that there are no noisy inputs to
the system and that all irregular behavior stems from the systems nonlin-
earity, instead of other forces. And lastly sensitive dependence on initial
conditions means that the system has a positive Liapunov exponent, or in
other words the systems dynamic changes with just a tiny change in the
initial condition.

So what problems occur in chaotic systems, one of them is that because
of the aperiodic long-term behavior it is not possible to predict the the sys-
tems response. This is also caused by the sensitive dependence on initial
conditions, which makes a system diverge with small changes in the starting
point, figure shows the effect of a small change in the initial condition
of a chaotic system. By observing the results in the figure, we can see that



after a time the solution trajectories diverges. The time before the signals
diverges depends on the difference of the change in the initial conditions.
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Figure 1.1: A chaotic system with a small change in the initial condition,
change by 0.00000000001. The blue (y o) line shows the original signal,
whereas the red (y c) is the same system with a change in the initial condi-
tions.

Other problems is that because of the sensitivity of the chaotic system
there is a possibility that when simulating, such a system can give different
results by changing the tolerance of the solver. This is caused by the fact
that with each new calculation, the previous calculated result is perceived as
an initial condition.

1.2 I-control of a nonlinear system

So what happens when an integrator is placed as an controller for the non-
linear system, one of the goals of this thesis is to look for an answer to this
question. However, we will start by explaining what an integral controller is;
an integral controller is used to mainly remove steady-state error, and when
the error is zero the controller will give a fixed value which is the same as the
value when the error became zero. The error is given by the reference minus
the current value of the system.

To find an answer to the effect we get from an I-controller we will in this
work look at different chaotic models, which are implemented and simulated
in Matlab/Simulink. The control parameters are also calculated using the
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differential equations. So by using the controller and the Simulink models we
want to use multiple steps in the reference at different times. We will assume
that the step response will be oscillating. Then by taking the average of the
response ones it reaches steady state, we will see that the response is equal
to the each of the respective steps.

1.3 Project overview

Chapter 2: Chaotic systems and implementation

This chapter, explains how the first part of the thesis is performed and how
the second part is done. The first part explain the implementation of the
chaotic systems into Matlab and Simulink for each of the chaotic systems
used. The second part explain how we found the transfer function for each
of the chaotic systems and the calculations to find the parameters for the
[-controller.

Chapter 3: Experiments and Results

This chapter, shows us the experiments done on part one and two. The first
part gives us proof on whether the coefficients we use do make the systems
chaotic. The second part uses the coefficients from part one to see the effect
of an I-controller added to the system.

Chapter 4: Discussion

This chapter gives an conclusion to the various experiments done, improve-
ments and further work.



2. Chaotic systems and implementation

In this chapter we will take a closer look at the chaotic systems that are
used in this study, the calculations used to solve the two main objectives as
described in chapter [Il We will therefore split this chapter into two parts.
The first part takes a closer look at implementing a chaotic system in Matlab
and in Simulink, and the second will take a closer look at the creation of the
controller.

2.1 Lorenz

Starting of, we have probably one of the most well known chaotic systems the
Lorenz system. The Lorenz system was discovered by Edward Lorenz dur-
ing the 1960’s when he was trying to model and simulate weather patterns |7].

The Lorenz system is given by the differential equations. Where z, y and
z are the states of the system and o, p and [ are parameters.

T =0(y —x)
Y =pr—y — T2 (2.1)
Z=xy— Bz

To make it simpler to follow when looking through the Matlab code the
parameters have here been renamed, o0 = s, p = r and § = b, which results
in the following equations

T =s(y—x)
Yy =rr—y—xz (2.2)
z =xy — bz

When analysing a system it is interesting to observe where the states are
equal to zero, to do this we simply solve equation for each state.



0=s(y—x)
0=rz—y—uaz (2.3)
0 =zy — bz

After solving the equation we get the following fixed points: (0,0,0), and
(£4/b(r — 1), £4/b(r — 1), r—1).
The parameters in the Lorenz system are also known with their own names:
s is the Prandtl number, r is the Reayleigh number, and b has no name.
Where r is

s(s+b+3)

s—b—1
and s —b — 1 > 0, the system looses stability at » = rg. So choosing an r
larger then ry will result in chaotic behavior.

l<r<rg= (2.4)

One of the signatures of a Lorenz system is the Lorenz attractor, shown in
figure 2.1 Obtaining the Lorenz attractor in both the Matlab and Simulink
models is the objective for this part of the thesis.
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Figure 2.1: Lorenz attractor formed by the trajectories of the states. Here in
the xz-plane. Using s = 10, b = % and r = 28, starting at (—5.7,—7.1,21.1)
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2.1.1 Matlab

To simulate the Lorenz system in Matlab we use the ode4$ solver and a self-
made function which contain the equations. The Matlab script that contain
the equation was made by Kristian Thorsen in 2015, shown in listing [2.1]

Listing 2.1: LorenzSystem.m

function [dx] = LorenzSystem (t,x,s,r,b)

% LORENZSYSTEM

% Differential equations for the Lorenz System (Equations) based
on

% Edqard N. Lorenz — Deterministic Nonperiodic Flow [1963]

%

% 3 dimensional system with equations (s = sigma, in origial
paper)

% sigma = Prandtl number

% r = Reayleigh number

% b = noname

%

% dx (1) = s*(x(2) x(1)) % Linear

% dx(2) = r*x(1) x(2) x(1)*x(3) % Nonlinear crossterm

% dx(3) = x(1)*x(2) — bxx(3) % Nonlinear crossterm

%

% Where s, r, b > 0

% The system becomes chaotic as r increases, the Hopf bifurcation
values rH is:

% rH = s(s+b+3)/(s—b—1)

%

% Lorenz Parameters

% s=10, b=8/3, r=28

% AUTHOR : Kristian Thorsen
% DATE : 29-Nov—2015 00:22:05
% Revision : 1.00 (29-Nov—-2015 00:22:05)

% DEVELOPED : 8.1.0.604 (R2013a)
% FILENAME : LorenzSystem .m

%% Changelog

% v 1.00 (29-Nov—2015 00:22:05)

% —Initial version

dx = [s*(x(2)—=x(1)); r*x(1) — x(2) — x(1)*x(3); x(1)*x(2) — bxx
(3) ]

end

This function takes in the time t, and the current value of z, y and z as
the vector. As well as the parameters s, r and b, and returns the &, y and 2.



Simulation of the Lorens system is then done by calling the ode45 solver,
the ode4b solver needs the simulation start and stop time, along with the
function that is going to be used, in this instant is LorenzSystem.m. As
mentioned earlier the tolerance of the simulation can affect the results, so in
this thesis an tolerance of 107 is used.

2.1.2 Simulink

The Simulink model developed for the Lorenz system is shown in figure
and is made based of the differential equation given in equation [2.2]
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Figure 2.2: Simulink model of the Lorenz system

The Simulink model uses the solver ode45 and a tolerance of 10~%, which
is the same as for the Matlab functions.



2.2 Lorenz system as an electrical circuit

In this part of the thesis we implement the Lorenz system as an electrical cir-
cuit. We will base our implementation on the two research articles: "Circuit
Implementation of Synchronization with Applications to Communication”
[2], and "Synchronization of Lorenz-Based Chaotic Circuit with Applications
to Communication” [3] both by Kevin Cuomo et al.. The electrical circuit,
shown in figure contains inverse buffers, inverse summation, multipli-
ers. An inverse buffer has the same effect as a non-inverting buffer, but the
output will be the opposite. So if the input is positive, the output will be
negative, and opposite. The inverse sum-block will sum all the inputs of the
operational amplifier and give an output value that is opposite of the input.
The multipliers are used to obtain the nonlinear parts of the chaotic system,
by multiplying the values together.

Since the electrical model is made based of real life components, there is
a need to scale the variables to match a realistic range for power supplies.
The easiest way to do this is to perform a simple transformation of variables.
The transformation of variables is:

x
U= —
10
Yy
V= — 2.5
10 (2.5)
z
W= —
20

Which gives us a new set of differential equations which is now given by:

u=s(v—u)
0 =ru— v — 20uw (2.6)
w =dHuv — bw

This equation can be used to make a new Simulink model which will
be a scaled version compared to the model in figure 2.2 However this is
not how this Simulink model will be made, we will use a Simulink library
called Simscape, where we will be using models of electrical components. As
mentioned this model is made based of the article made by Cuomo [2], the
Lorenz-based circuit that Cuomo found is shown in figure [2.3]



Figure 2.3: Lorenz-based circuit

By analysing the Lorenz-based circuit we will by observing the nodes in

figure and applying standard node analysis obtain the following equa-
tions:

e ()
U= — =14+ —=
R5Cl Rl RQ + RS Rl
. 1 Ry ( Ry R12> < R7) Ryp Ryy
U= 1+ + 1+—]u— —v——uw
Ry5C |:R10 + Ry Ry Ry Ry Ry Ry
RooC3 | Rag Ri7 + Rig Ry
(2.7)
The capacitors C}, Cs and C3 determine the time scale for the circuit,
which mean that we can easily change the time scale, as long as all three

capacitors are changed by the same factor. So by comparing equation [2.0]

and equation we can obtain equations for the s, r and b value, giving the
following equations:




1
—R501

1 R ( Rio R12) ( R?)
r= . 1+ + 1+ — 2.8
Ri5Cy  Ryo+ Rn Ry Ry R (2.8)

1 R R
b— _ 18 (1 " 19)
RQ(_)Cg Rl? + R18 Rlﬁ
So from the equation we can see that we can adjust the values of s, r
and b by changing the values of R5, R;; and Ri3. To obtain the value of

the coefficients that corresponds to equation we have to rescale by a time
factor. The rescaling factor can be obtained by looking at:

S

1 Ry
CEuw

Ri5Cy Ry

20uw =

To solve this we need to divide the right hand side with the rescale factor,
which results in:

1 | Rip
90 = HisCa Ry
sf
’ (2.9
1 . Rip
_ Ri5C2 Rg
)

Resulting in the following electrical simulink model:

Figure 2.4: Simulink model of the Lorenz based circuit
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2.3 Chua

Together with the Lorenz system the Chua system is looked at as one of
simplest chaotic systems, and as a classic example of chaos. The Chua circuit
was invented by Leon Chua in 1983 [6]. The Chua circuit is given by the
differential equations:

i =aly -z — h(z)

J=1—y+2 (2.10)
i=—Py
where h(z) is given by:
1
h(x):ml-x—|—§(m0—m1)(|x—|—1|—|x—1|) (2.11)

The function h(z) describes the voltage-current characteristic of a nonlinear
resistor. And «, 3, m; and mg are coefficients, and we will rename o = a
and 8 = b from here on, giving us the following.

& =a(y — = — h(z))
j=1—y+2 (2.12)
z=—by

By observing the equations and we can see that the & part is

nonlinear and that ¢ and Z are linear. The Chua cicuit has fixed point where
2 is equal to zero and we solve that equation:

a(y —x —h(z)) =0

Solving that equation for x gives us the fixed point in x, calling this point Z,
giving us the following set of points (z, 0, —Z).

The Chua circuit like the Lorenz system has a chaotic attractor, shown in
figure [2.5], that we wish to recreate in both Matlab and Simulink.

11



Chua Attractor
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Figure 2.5: The Chua attractor formed by the trajectories of the states. Here
in the xy-plane. Using my = —%, my = —%, a = 15.6 and b = 28, starting at
(—0.5,-0.2,0)
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2.3.1 Matlab

Just as it was for the Lorenz system we are using the same solver and tol-
erance when using Matlab. The implementation of the differential equation
into a function was based of a function found online at [4]. The resulting
function can be seen in listing

Listing 2.2: MathChua.m
function dx=MathChua(t,x, mO,ml,a,b)

%Chuasystem

% Differential equations based of Chua circuit
%

%

% dx(1)=ax(x(2)—x(1)—h(x(1)); % Nonlinear

% dx (2)=x(1)—x(2)+x(3); % Linear

% dx (3)=bx*xx(2); % Linear

% where h is
% mlsxx (1) +1/2%(m0-ml)=«(abs(x(1)+1)—abs(x(1)—1))

%

% a, b>0

%

YAUTHOR : Adrian Ullestad
YDATE : 28—Mai—2022
YDEVELOPED : 2020b
YFILENAME : MathChua.m

%

h=ml*x(1)+1/2*%(m0-ml)*(abs(x(1)+1)—abs(x(1)—1));
dx=[a*(x(2)—=x(1)-h); x(1)—=x(2)+x(3);—bxx(2) |;
end

The function works in the same way as the function for the Lorenz system.

2.3.2 Simulink

When it comes to the Simulink implementation there was only need for one
model, since we did not make an electrical model. This means that the model
was made based on the differential equations given in equation Shown
in figure [2.6]

13
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Figure 2.6: Simulink model of the Chua system

2.4 Rossler

The Rossler system is the last of the chaotic systems that we will take a look
at in this thesis. The Rossler system was invented by Otto Rdssler in the
1970s [8]. The differential equations for the Rossler system are.

T=—Yy—2
Y =x + ay (2.13)
Z=b+zx2—c2

Where a, b and ¢ are coefficients. The Rossler system has fixed points in

cEc?—4ab

T =

2
_ 2 __

G = ct e 4ab (2.14)
2a

e+ —4dab

=
2a

The Rossler system has as the other two chaotic systems an chaotic attractor,
shown in figure 2.7 which we wish to obtain.

14



Rossler Attractor

10

X

Figure 2.7: The Rossler attractor formed by the trajectories of the states.
Here in the xy-plane. Using a = 0.2, b = 0.2 and ¢ = 5.7, starting at
(0.7,0.2,0)

2.4.1 Matlab

The Matlab function for the Rossler system is similar to that of the other
Matlab functions. This means that other than the differential equation in
the function the simulation uses the same tolerance and simulation time, as
well as the ode45. The function is shown in listing [2.3
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Listing 2.3: RosslerMatlab.m

function dx=RosslerMatlab(t,x,a,b,c)
%Rossler system
% Differential equations based of the Rossler system

%

% dx(1)==x(2)-=x(3); % Linear

% dx(2)=x(1)+axx(2); % Linear

% dx(3)=b+x(3)*x(1)-x(3)*c; % Nonlinear
%o

% a, b, ¢ >0

% Warying ¢ will change the attractor.

YAUTHOR : Adrian Ullestad

Y%DATE ¢ 28—Mai—2022

Y%DEVELOPED : 2020b

YFILENAME : RosslerMatlab.m

%
dx=[-x(2)—=x(3) ;x(1)+axx(2) ;btx(3)*x(1)—x(3)xc|;
end

2.4.2 Simulink

Just as it was for the Chua system there is only one model, which is the
mathematical model. So the model is based on the equation given in equa-
tion [2.13] and is shown in figure [2.8

16
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Figure 2.8: Simulink model of the Rossler system

2.5 The integrator-controller

The second part of the thesis is to see what effect an I-controller has on the
chaotic system. To start of with the chaotic systems used in this part are
the same as the ones used in the previous task. The controller is a typical
PID-controller, that is used when we want to control a system to a desired
value. A PID-controller is given by the following equation.

de(t)
dt
Where e(t) is the error given by the difference in the current value and the

desired value, and is shown equation where 4,(t) is the desired value
and xz(t) is the current value.

u(t) = K, -e(t) + % /te(T)dT +K, Ty (2.15)

)

17



e(t) = xg(t) — z(t) (2.16)

However, since we are only going to use an integral controller we will

use equation to calculate u. The I part of the controller has the trait

of continuously summing the error (e(t)), which will eventually result in no
offset from the desired valued.

u(t) = % /0 e(r)dr (2.17)

So in the next sections we will see the calculations of the I-controllers
coefficients based on the differential equations for the chaotic systems. And
to calculate this coefficients we have used the IMC method [1]. Where we
will be using

-

T 2.18
Te =3 (2.18)

as the universal 7. value for all the systems. Where 7, is the desired response
time for the closed loop response function M(s). So to start the process to
acquire the coefficients we want, is to start with linearization of the differen-
tial equations around a fixed point, then perform Laplace transformation of
the linearized equations, and then solve for the desired output.

2.5.1 Lorenz, linearization and transfer function

To start of with we choose the fixed points, and we choose:

T =vb(r—1)
J =B =) (2.19)
z=r—1

The reason why we use the fixed point shown in equation is because
we already know based of equation already is zero and based on that we
can simply set u = 0. Additionally, we choose the fixed point of the three
mentioned earlier is that we want to avoid getting imaginary values for our
calculations. Where these values are denoted in Matlab as 7 = zA, y = yA
and zZ = zA as well as u = uA. Changing the value of @ will also change the
fixed points of z, y and z. Additionally the addition of the controller will
change the differential equations for the Lorenz system:

T=s(y—x)+u
y=rr—y—axz (2.20)

Z=xy — bz

18



Where the control action u acts on the differential equation for x.

Deciding to use = as the output we want to control, and w is the input.

The I-controller input will be the difference between a desired setpoint z),
and z, e(t) = x4,(t) — x(t). We want to find a transfer function from u to =,
meaning we want to solve for ¥, where u is given in equation .
We will start by linearizing equation [2.20} and then Laplace transform that
equation before solving for the desired output. We introduce the delta vari-
ables Az = (x — %), Ay = (y — y) and Az = (z — Z). The linearizied
differential equations are given in equation [2.21

Ax =sAy — sAx + Au
Ay =(r — 2)Ax — Ay — zAz (2.21)
Az =yAzr + Ay — bAz
Since we want to solve equation with respect to ﬁ—z, because of the
notation used when performing Laplace transformation we will from here

reintroduce s = o for the parameter, and reserve s for use as the Laplace
variable. The Laplace transformation is shown in equation [2.22

Az =0cAy — oAz + Au
Ay = (r—z)Ax — Ay — zAz
Az = yAz + Ay — bAz
I Z (2.22)
sAx = oAy — cAx + Au
sAy = (r — 2)Az — Ay — TAz
sAz = yAx + Ay — bAz
Then taking a closer look at the first part of the new equation, and solving
for Az we get:

Ar = —Ay+——Au (2.23)
s+o s+o
and then a look at the Ay part we obtain
(r—2) iy
Ay=-—Ax — Az (2.24)
s+1 s+1
and finally we look at Az
Y x
Az = A —A 2.2
: s+0b T s+0b Y ( 5>

Then substituting equation [2.25] into equation [2.24]

19



Ay—r_gAm— r ( v Ax%—iAy)

s+ 1 s+1\s+b s+b
U
- i =2
r—Zz Ty T
Ay = A N —\
Y s 1T T Gr G D1
U (2.26)

z2 C(r=2)(s+b) - 1Ty
(” (s+1)(s+b)>Ay_ GrDe+n O
I

(r—2z)(s+b) — 2y
(s +1)(s+b) + z2
and then substituting equation 2.2 into equation [2.23|

Ay =

_ o0 ((r=2)(s+b) -7y
A9U_s+a((s+1)(s+b)+‘2A)JreraAu
U
B o(r—2)(s+0b) —ozy 1
Ax_(s+0)(s—|—1)(s+b)—l—(s—i—a)i"?Ax S+0Au
U (2.27)
B o(r—2)(s+0b)—ozy . 1 "
(1 (S—l—o*)(:H—1)(5—|rb)—|—(s—|—0)gi'2>A s—|—0'A
U
Az (s+1)(s+b)+2°

Au (s+0)(s+1)(s+b) —T(s+0)—a(r—2)(s+b) + ozy
And now we will take a look at the denominator to simpler get the coef-
ficients for controller.
(s+o)(s+1)(s+b)—T(s+0)—0c(r—2)(s+0b)+oxy=
S+ b+14+0)s>+(1+ob+1)—o(r—2)b)s+ob—(r—2)b+j
(2.28)
Given the result from equation [2.28 we will make some assumptions and

some new variables. Let us start with the assumptions, which is that we will
simplify the integrator gain as:

K,
K; = ?f’ (2.29)

20



The next variables we will make are simply there to make writing and
calculating the integral controller gain easier, these are:

D=0c+0b+1
E=1+0b+o—orb+ozb (2.30)
F=c(b—(r—2z)b+zy)

This gives us the following transfer function:

Ar  (s+1)(s+b)+7°

Au 3+ Ds2+ Es+ F

The last assumption we will make is to use an I-controller that will cancel
the numerator of equation 2.31] As mentioned earlier we wish to use the
IMC-based method, unfortunately the transfer function in equation [2.31] is
a third order function, so we can not use a table to look up the formula for
K;. To find the integral gain we will have to use the transfer function of the

I-controller % and calculate the closed loop function M/(s), which is given

by.

(2.31)

K;  (s+1)(s+b)+22
. s((s+1)(s+b)+z2) s3+Ds2+Es+F

M(s) = 1+ K; (s41)(s4b)+32

s((s+1)(s+b)+22) = s3+Ds?>+Es+F

4

K 2.32)
() st*+ Ds? + Es?2 4+ Fs+ K;

4

1
%34+%53+%32+%3+1
And then we have the model from the IMC method, which is the model that
is the closest to our transfer function:

M(s) =

K
7252 + 2(1s + 1
however, as we can see from equation the model is only a second
order model, and since M(s), from equation [2.32] is a fourth order model.
We have to multiply the model from equation [2.33| with another second order

model. We choose to compare M (s) with two systems in cascade to find the
value for K;, which gives us:

(2.33)
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K 1
7252+ 2(Ts + 173882 + 2(ms + 1
4
K
T27ast + (2073 + 2(e?) 8% + (17 + 4T + 73)s% + (2¢T + 2(7)s + 1

(2.34)
Based of equation [2.34]s denominator we can now solve for the unknowns
K;, 7y and 75, where ( is a free variable that we can choose, which gives us:

1

5 2T (2.35)
D _ 2 2
= 201y + 2(ToT] (2.36)
L a4 (2.37)
Ki 1 172 2 .
F
A 20T + 2(¢7 (2.38)

To start we use equation [2.35] and solve for K;, we then substitute that
equation into equation [2.3§| to find 71, and finally we will use equation [2.30]
and substitutes the equations for 7 and K; into it to find 7. To solve
the equations we use the Matlab function solve, this gives us the following
equations:

D
Ty = solve(—— = 20173 + 2077, T2)

K;
/ 3
n== C},QT?TZ ) (2.39)
F?72

Ki =
(£ VCRFT +())

2.5.2 Chua, linearization and transfer function

To start we identify the fixed points for the Chua circuit, this is because we
want to use them later after linearization. The Chua cicuit has fixed points
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given by:

T:a(—r — (max+ %(mo —myq)(abs(z + 1) —abs(z — 1)) =0
F=0 (2.40)

Where 7 is found solving the given equation and mg and m, are arbitrarily
chosen coefficients. The notation used in Matlab is the same here as for the
Lorenz system, T = zA, y = yA and zZ = zA, and the differential equations

1Is now:
T =aly —x —h(x)) +u

y=x—y+z (2.41)
z=—by
where h(z) is still given by equation and then we can move over to the
linearization part. Here we have the input in x to make future calculations
easier and the output is x. Hence, we will use the same methods to solve the
equations as we did for the Lorenz system.
Az =aAy — (a + ag(z))Ax + Au
Ay =Ax — Ay + Az (2.42)
Az =—bAy

Where g(x) is the linearization of h(z), and is given by:

(z) +1( ) T+1 r—1 (2.43)
g(x) =mi+ =(mo—m - :
P T T e o1
After performing linearization we can now move over to Laplace transform
equation [2.42] and then find the transferfunction.

Az = alAy — (a + ag(x))Azx + Au

Ay =Ax — Ay + Az

Az = —bAy

.z (2.44)
sAz = aAy — (a + ag(z))Az + Au
sAy = Ax — Ay + Az
sAz = —bAy
Looking at the x equation we solve for Az, and thus we obtain:
a 1

Av = s+ (a+ ag)(x)Ay T3 + (a + ag(x))Au (2.45)
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And similarly for Ay.

1 1
Ay = A A 2.4
Y s+1 x+s+1 y (2.46)
Finally we look at Az.
b
Az = —-Ay (2.47)
s

Then we will substitute equation [2.47] into equation [2.46]

1 1 b
Ay = AT o (_EAy>
U
b 1

- 2.48
(1+(s—|—1)s Ay S+1Am (2.48)

U

S

Ay = s(s+ 1)—1—be

and then equation [2.48| into equation [2.45| which gives us our transfer func-
tion:

a s 1
Az = s+ a+ ag(x) <s(s+ 1)+be> - s+a+ag(x)Au
4
as 1
(- Grerame T i e rae) 2 et
4
Ax s(s+1)+b

Au  (s+a+ag(z))(s+1)s+b(s+a+ag(r)) —as
(2.49)
After finding the transfer function %, we will look at the denominator and
calculate it. The calculation gives us a denominator that looks like this:

(s +a+ag(z))(s +1)s +b(s + a+ag(z)) —as =

s+ (14 a+ag(x))s* + (a+ag(x) +b—a)s + bla+ ag(x)) (2.50)

Which after writing the transfer function on standard form we obtain the
following function which will allow us to calculate the parameters we need
for the controller.

Ax s(s+1)+0b

A B (1 +atag@)®t (agle) 10+ batagle) OV
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We will, like we did for the Lorenz system make, simplify equation [2.5]]
by renaming some of the variables with new variable names.

D =a+ag(x) +a
E =ag(x) +b (2.52)
F =b(a + ag(x))

We will also make the same assumption for K; as we did for the Lorenz
system, then using the new variables, given in equation to calculate
the closed loop transfer function with the integral controller included, M (s).
Then set M (s) on standard form, to compare with the desired My(s).

K.
M = !
(5) st 4+ Ds3 + Es2 4+ Fs+ K;
\ (2.53)
1
M(s) =

et AR N L
M,(s) is two second order system multiplied together, which is:

K
(1252 + 2CTs + 1)(728%2 + 2(mes + 1)

Md(S) =

We will now compare the denominators and solve them for K;, 7 and 7
respectively, ¢ will still be a free variable, and then we can obtain our integral-
controller. To calculate the equations we use Matlab’s solve function, and
we will thus have the following equations:

1
Do oenr 2
= 20Ty + 2(ToT; (2.55)
P + 4T + 7 (2.56)
F

)

Then solving equation [2.54 for K;, equation for 75 and equation [2.57]
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for 71, thus we use the solve function and obtain:

Ty =solve

2
D C—+VC@2FT+() , ¢ —+/C@2FT3 +()
Py % Fr? AT Fr?
((—\/CRF310)
(= (C@2FT$ + Q)
F722

(2.58)

2.5.3 Rossler, linearization and transfer function

To start of we identify the fixed points we are going to use when calculating
the controller parameters, still using « = 0, which gives us the following fixed

points:
cE+ V2 —4dab
2
_ 2 __
ct+Vce 4ab (2.59)

2a
c+ /2 —4ab
2a
Additionally, because of the addition of the controller the new differential
equations are given by:

&I
Il

N
I

I
I

T=—y—z+u
Y=+ ay (2.60)
z2=b+zx —z2c
For the Rossler system we have decided to use x as input and y as output,
this means we want to acquire the transfer function ﬁ—z. To reach this point

we will go through the same steps as for the Lorenz system and the Chua
circuit.

At =— Ay — Az+ Au
Ay =Az + aAy (2.61)
Az =(T — o)Az + ZAx

To start of we will perform Laplace transformation of equation 2.61] and find
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the transfer function %.

At = —Ay — Az + Au

Ay = Az + aAy
Az = (T —c)Az+ zZAzx
.z (2.62)

sAx = —Ay — Az + Au
sAy = Az + alAy
sAz = (T —c)Az + ZAx

Taking a look at the x equation we obtain:

1 1 1
Ax = —=Ay — -Az+ -Au (2.63)
s s s
Then for y:
1
Ay = Ax (2.64)
s—a
and similarly for z we obtain:
Ar=— A (2.65)
2= T—0 x )

So by substituting equation [2.65]into equation [2.63], and solving for Ax.
Then substituting equation into equation and then solving for %.

1 1 z 1
z 1 1
(1+m)A$——2Ay+gAu
. s=(z-0 s—(T—c) "
Ar = s(s—(fz—c))+2Ay+s(s—(:z’—c))—l—ZA

(2.66)
Now that we have found the equation for Az, we will as mentioned substitute
the equation for Az into the equation for Ay, this will result in our transfer
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function.

1 s=(x=0 s—(Z—c) "
Ay_s—a( s(s—(z — )+2Ay+s( —(i—c)—l—ZA)
J
s—(z—c) B s—(x—c)
<1+(s—a)(s—(a‘:—c))s+2(s—a))Ay_(s—a)(s—(i—c))s—kz(s—a)
U
Ay s—(z—c)

Au  (s—a)(s—(T—c))s+2(s—a)+s—(T—c)
(2.67)
Then calculating the denominator and then find M(s) compare it with the
desired transfer function. The denominator is:

S+ (—a—(Z—¢c)s+(a@—c)+z2—(T—c))s+(—za—(T—c) (2.68)

Additionally, we will with the calculation of the denominator find M(s),
but first we will introduce some new variables.

D =(—a—(z—¢)
FE=ar —ac+z—-T+c (2.69)
F=—-za—(Z—¢)

and we get:

M(s) = . (2.70)

1 E D F+K;
TS T RS T RGeS T Tma—9° T !

We will use the same My(s) as we use for the Lorenz System which is:

K(—ps+1)
(1252 + 2CTos + 1)(728%2 + 2(Tes + 1)

My(s) = (2.71)

Then we set the two denominators equal to each other and find four equation
with three unknowns and we get the following equations:

1 2, 2
_ S 2.72
Ki@—c 7 (2.72)
D
T 20173 + 20 7o) (2.73)
E
TEKG_o =1+ (20)°nm+ 1 (2.74)
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F+ K;
Kz‘ (ZZ’ — C)
We decide to use the following three equations, equation [2.72) that we will
solve for K, equation [2.74] that we solve for 71, and equation [2.75 which we

solve for 7, with the help of Matlab’s solve function, shown in equation [2.76
This gives us the final integral-controller parameters.

== 2§T1 + 2<7'2 (275)

2Ty 2 1 4¢3y
_ — 2 2.76
wD—2 T—c¢ mD_2 "X (2.76)
Then the final results are.
2ry 2 1 4¢% Ty
To SOU@(TQD_QC — 7'2D—2C+ (T2, T2)
o KT (2.77)
TQD — 2<
1

K=—-_—_-
T ERE-
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3. Experiments and Results

In this chapter we will take a look at how implementing the data from the
previous chapter went, and which results we got. The chapter consists of
three section each section contains both the Matlab and Simulink constructed
models and the Simulink model that contains the controller.

3.1 Lorenz

For the Lorenz system we have as mentioned one Matlab program and two
Simulink models. To validate the different implementations and to compare
their outputs, we have decided to use three different coefficients to see if all
implementations produce a chaotic system. These coefficients are shown in

table [3.11

Coefficients Experiments
1 2 3
S 10 16 22
g 4 6
r 28 45.6 56
> 24.74 | 33.46 | 45.47

Table 3.1: Table for coefficients used during experiments Lorenz

As mentioned in the chaotic systems and implementation chapter under
subsection Lorenz the system becomes chaotic when r > rg. To prove
this we have made a bifurcation diagram, figure[3.I}, using the first coefficients
given in table

Just like in the previous section we will split the chapter into two parts,
one which is using Matlab and Simulink to perform simple simulations, and
the other part contains the controller part. Each of these part contains three
experiments.
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Bifurcation Lorenz system
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151
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-10

r

Figure 3.1: Bifurcation diagram using s = 10, b = %, r is varying and

ry = 24.74, with a change in r with 0.01. The reason we get negative values
in once the system becomes chaotic is that the findpeak, will find peaks even
if the value of said peak is less than 0.

Let’s start by explaining what a bifurcation diagram is, a bifurcation
diagram shows us the peaks of the response during a simulation for a set
time, while increasing the value of r. In our case we use Matlabs function
findpeaks and plot the resulting peaks against the r value used during that
simulation. A show case of one simulation during the creation of the bifur-
cation diagram is shown in figure with » = 24.1 where the equilibrium
points are stable but quite close to ry = 24.74 and figure 3.2 with r = 27.1
where the equilibrium points are no longer stable and the system behaves
chaotically.

As we can see from figure there is no value plotted for r < 1, this is be-
cause the origin is the only stable point, as mentioned in Strogatz "Nonlinear
Dynamics and Chaos” page 315. We will therefore start by taking a look
at 1 < r < rg we can see that the the plot only shows that the peaks are
concentrated at a single point, which is in line the fact that the equilibrium
points (£4/b(r — 1), £4/b(r — 1),r — 1) are linearly stable for r < rg. Fi-
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nally we take a look at r > ry, where we can see that we get a lot of points
on the graph. These points shows us that if we choose any r larger than ry
the system will be chaotic.
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Lorenz Attractor with r=24.1 X,y-plane of the Lorenz Attractor with r=24.1
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(a) An example of the results of simulation and use of findpeaks with r = 24.1.
These are fast decaying oscillations toward a stable equilibrium point

Lorenz Attractor with r=27.1

x,y-plane of the Lorenz Attractor with r=27.1
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(b) An example of the results of simulation and use of findpeaks with r = 27.1

Figure 3.2: Figure (a) shows the fast decaying oscillations toward a stable
equilibrium point. Figure (b) shows?%n increase in oscillation until system
becomes chaotic.



3.1.1 Model Validation

Experiment 1

In this experiment we will use the values in table under Fxperiment 1 to
first simulate the Matlab script, listing 2.1 and then plot the response such
that we acquire the Lorenz Attractor. Then using the same coefficient values
in the Simulink model from figure 2.2, which will give us room to compare
the results, or see how similar the two different methods are. The results are
shown in figure 3.3|

Lorenz Attractor Matlab Lorenz Attractor Simulink

(a) Lorenz attractor, Matlab (b) Lorenz attractor, Simulink

T
—Matlab
—— Simulink

10 h

Y plot of Matlab and Simulink simulation

30

201

> 0F

_30 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50

t
(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.3: (a) and (b) shows the Lorenz attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (—5.1,—7.1,21.1)

We start by comparing the Lorenz attractor in figure [3.3a] and figure [3.3b}
we can from the figures see that they both have the characteristic look of a
Lorenz attractor, and can therefore conclude based only on the attractors
that their response should be close to the same. Moving on to figure |3.3c| we
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can see that the response starts similar before it diverges after a time, this
is most likely caused by the fact that the solver might give small deviations
when performing calculations, which in turn can be seen as small changes in
the initial conditions. There is also the chance that it is caused by difference
in step size for the solver. We can however assume that the responses are
close to the same and conclude that we have in fact managed to implement
the Lorenz system into both Matlab and Simulink.

Experiment 2

Comparably to experiment 1, we use the the coefficients from table [3.1] to
simulate the same Matlab script and Simulink model. Which gives us the
result shown in figure

Lorenz Attractor Matlab Lorenz Attractor Simulink

(a) Lorenz attractor, Matlab (b) Lorenz attractor, Simulink
50 Y plot of Matlab and Simulink simulation
—Matlab
—Simulink
> 0
-50 I I 1 I I L I I I
0 5 10 15 20 25 30 35 40 45 50

(c) Plot of y for both Matlab(blue) and Simulink(red).

Figure 3.4: (a) and (c) shows the result from the Matlab simulations and (b)
and (d) show the result from the Simulink simulation

Looking at the attractors in figure and figure [3.4D] and can see there
is a bigger difference between the two attractors than there was in experiment
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1. The reason can be seen in figure [3.4c} the fact that the response diverges
will, as explained in the last experiment, cause the attractors to change. So
by looking at the results we can assume that the implementation is as good
as it can be, for the step size and tolerance that is used.

Experiment 3

Finishing of the first batch of experiments, we use like in experiment 1 and 2
the values given in table[3.I] giving us the following result, shown in figure[3.5]

100 Lorenz Attractor Matlab ) Lorenz Attractor Simulink

80

60

40

20

(a) Lorenz attractor Matlab (b) Lorenz attractor Simulink
60 Y plot of Matlab and Simulink simulation
——Matlab
Simulink

40
20 |

> 0
-20
-40
_60 1 1 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40 45 50

(c) Plot of y for both Matlab(blue) and Simulink(red).

Figure 3.5: (a) and (c) shows the result from the Matlab simulations and (b)
and (d) show the result from the Simulink simulation

The Lorenz attrators, figure and figure [3.5D] are a lot more similar
than the case was for experiment 2, this is likely caused by the fact that the
response, figure does not diverge as much as it does in experiment 2,
and because the response keeps the same shape after divergence.
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The results are as expected as the systems are the same, so we expected
small changes from the simulation in Simulink compared to the simulation
in Matlab. Additionally, the only data we changes between the experiments
are only the coefficients and not the initial conditions. This can be see in the
responses, figure [3.3d figure and figure [3.5¢, has the same shape but the
larger the coefficient are the bigger the peaks are. The number of oscillations
increases, meaning we have more peaks the larger the coefficients are.

3.1.2 Controller

As mentioned in the introduction, chapter [I, we want to prove that the
average of a step response at steady state is constant to the step. To achieve
this we will use the equations we found in chapter 2.5.1] and the coefficients
we chose in table[3.1] We will use equation and equation[2.39] the results
are placed in table [3.2]

Coefficients Experiments

1 2 3
D 13.67 21 29
E 11 17 23
F 720 | 2854.4 | 7260
¢ 0.5 0.5 0.5
Ty 3.98 | 0.0073 | 0.004
T 0.019 | 6.56 8.7
K; 180 435 834

Table 3.2: Table for coefficients used to calculate the integral gain

Then using the value from table we will simulate the models for 5000
seconds and plot the response. During the simulation we will use different
steps every 1000 seconds, and then we calculate the average of the last 300
seconds before the next step happens. This should mean that the response
is in a steady state; we will do this for the five steps we have. To find the
index where our response have reached the correct time, we use Matlabs find
function, the find function searches trough all the value until it reaches a
threshold set by the user. Figure [3.6] shows us the steps that we will use
during the simulations.
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Experiment 1

The first experiment consists of using the values in table [3.2] to simulate the
Lorenz system and plot the average of the step response. This can be seen
in figure where we have the mean of the response, and the steps we use.

30 I-controlled attractor

251 7

20 .

(a) The attractor we get for the I-controlled Lorenz system

Average & Response

T ] ,

1 1 1 1 1

O 1 | 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

(b) The average of the response (red) and the step used during simulation (blue)

Figure 3.7: Figure (a) shows the attractor we get using the I-controlled
Lorenz system. Figure (b) shows the average of the response (red) and the
step used during simulation (blue)

By observing figure we can see that we do not get the characteristic
Lorenz attractor that we usually get during simulations, that is because of
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the effect of the integral controller. Moving on to figure [3.7b] we can see that
the average of the response, in red, is equal to the steps after reaching steady
state.

This was the desired result, however the response is not entirely as ex-
pected as we expected the response to have chaotic oscillations. This is
however not the case, by observing the response in figure [3.§ we see the
integral controller gives us a good regulation.

Response Lorenz, I-controller
T T

14
12+ .
10 - .

I e —

N O N A O ®

1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

Figure 3.8: Response of the Lorenz system while using an I-controller

Experiment 2

The next experiment we will use the next values from table [3.1] and table[3.2]
We can probably expect that we will get the same type of response as in
experiment 1, however we will proceed with the experiment.

The attractor and the response is shown in figure |3.9|
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(a) The attractor we get for the I-controlled Lorenz system
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(b) The average of the response (red) and the step (blue)

Figure 3.9: Figure (a) shows the attractor we get using the I-controller on
the Lorenz system. Figure (b) show the average of the response (red) and
the steps (blue)

We can ones again see that the attractor, shown in figure [3.9a], does not have
the characteristic Lorenz shape, but this is as expected. Taking a look at
the average of the response and the steps, figure [3.9b] we see that we get a
perfect match.

This is, as mentioned in experiment 1, exactly the result we wanted. How-
ever, as in experiment 1 we did not expect it to be because the of how good
the regulations actually was. As proof of how good the controller actually is

we have, in figure [3.10| the full response.
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Response Lorenz, I-controller
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Figure 3.10: Step response of the I-controlled Lorenz system

Experiment 3

The third and last experiment on the Lorenz system is done similar to exper-
iment 1 and 2, using values from table 3.1 and table[3.2] We start by finding
the attractor and then the response, both shown in figure [3.11
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(a) Attractor of the I-controlled Lorenz system
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(b) The average of the response (red) and step (blue)

Figure 3.11: Figure (a) shows the attractor we get using the I-controller on
the Lorenz system. Figure (b) shows the average of the response (red) and
the steps (blue)

Similar to the other experiments we have exactly the answer we wanted,
however just as for the other experiments we can see that the response is not
as expected, figure [3.12]
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Response Lorenz, I-controller
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Figure 3.12: Step response of the I-controlled Lorenz system

As mentioned in the introduction, chapter we wanted to use an I-
controller on the Lorenz system and then from what we assumed would be
chaotic oscillations take the average. The average should then resemble the
step used to get the response. However, in our case we get a response that
resembles the step without us finding the average of the response. This in
itself is actually just as valid as the expected result. So to conclude these
experiments we can say that the result are more than good enough.
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3.2 Lorenz as an electrical circuit

In this chapter we will take a look at how the Lorenz system will work as
an electrical circuit, chapter and use information from that chapter to
calculate the coefficients and run some simulations. To make it easier we will
use the same coefficients as in table 3.1} and compare the results with the

ones from chapter [3.1.1]

3.2.1 Simulink

As mentioned in chapter we can change the value of R5, Ri; and Rig to
change the values for s, b and r. So using equation we can solve for R,
Ry; and Ryg using sf = 2505. We will then get the results shown in table|3.3
and can then move on to the experiments.

Coefficients Experiments
1 2

Rs 7.9840 - 10* | 49900 |

Ry 2.6151 - 10* | 63400 | Q

Rig 3.5844 - 10* | 66500 | Q

Table 3.3: Table for resistors value to find correct value for s, b and r.

Experiment 1

Since we now have the resistor values, we can start simulating the model and
comparing them. The biggest problem with comparing the responses is that
the time axes are not the same. We start by finding the attractor of experi-
ment 1 and experiment 2 and compare them to see if both of the are Lorenz
systems with chaotic behaviour, the attractors are shown in figure [3.13]
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Lorenz Attractor Electrical circuit

(a) Lorenz attactor of experiment 1

Lorenz Attractor
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(b) Lorenz attractor of an ordinary Lorenz system

Figure 3.13: The Lorenz attractor of experiment 1 and Lorenz attractor from
a normal Lorenz system

In figure [3.13a] we have the Lorenz attractor, using the resistor values
from table [3.3] In figure we have an attractor using the values from
table for s, b and r. Examining the attractors we can see that they
have similar shape, the biggest different is the simulation time. Which is
the reason why figure has denser coloring than the Lorenz attractor in
figure [3.13a] another difference is the scale of the figures. This however is
caused by the fact that the electrical circuit is a scaled version of the original
Lorens system. Moving on from the attractor we will now take a look at the
response of the electrical circuit, figure where we will take a look at
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how the response compare with the response of an ordinary Lorenz system.

Response of Electrical circuit
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(a) Response of experiment 1
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(b) Response of an ordinary Lorenz system

Figure 3.14: The response of experiment 1 and ordinary Lorenz system

Figure shows us the response of the electrical circuit, and fig-
ure shows the response of an ordinary Lorenz system. As we mentioned
earlier an in chapter we know that the electrical system is a scaled model,
so we can assume that this change in variable would result in difference in
response, according to the definition of chaos. However, we can also assume
that the fact that the initial condition is different from each other, scaled by
the values given in chapter 2.2 but we can assume that the system is a good
representation of a Lorenz system. It would be better to compare the elec-

47



trical circuit to a model of the scaled system, using scaled initial conditions.
We can assume that the response would start the same before the response
will diverge, like we got in chapter |3.1.1]

To prove the assumption we will make a Simulink model based of equa-
tion [2.7] and check the response of that model.

Response Lorenz, scaled
T T T

2 T T
15¢F i
1r i
05F B
X 0 -
-0.5
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15+ i
2 ! ! L ! ! ! ! !
0 1 2 3 4 5 6 7 8 9 10

t

Figure 3.15: Response of the scaled model using s = 10, b = 8/3 and r = 28

We can see in figure that our assumtion is not entirely correct as the
response look a lot closer to the response from figure [3.14a] however we can
still conclude with a relatively good recreation.

Experiment 2

In the second experiment we use the second set of coefficient values from
table 3.1}, and then simulate the model and compare it to an ordinary Lorenz
system. We start by looking at the attractor, figure3.16| and compare them.
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4 Lorenz Attractor Electrical circuit

(a) Lorenz attractor experiment 2

Lorenz attractor
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(b) Lorenz attractor of an ordinary Lorenz system

Figure 3.16: Lorenz attractor of experiment 2 and an ordinary Lorenz system

Comparing figure and figure we can see that both of them
do have the classic Lorenz attractor butterfly look. This means that both of
them are Lorenz systems. However, we can also see that the attractor are
far from similar, this is as mentioned in experiment 1 most likely caused by
the fact that the electrial circuit is a scaled version of the Lorenz system and
we have therefore different initial condition. Now moving on to the response
of the electrical circuit, figure 3.17|
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Response of Electrical circuit

(a) Response experiment 2

Response
40 T ‘

20 :

(b) Response of an ordinary Lorenz system

Figure 3.17: Response for experiment 2 and an ordinary Lorenz system

Analysing the figure and figure we see that the response is far

from similar. Thus we can make the assumption, as we did for experiment
1, that the fact that the electrical circuit is a scaled version. So comparing
the response of the electrical circuit with the response of an ordinary Lorenz
system where we use different initial condition, will as expected not give the
desired result. However, we can like we did for experiment 1 use a scaled
Simulink model, figure [3.18]
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5 Response Lorenz, scaled

Pl

Figure 3.18: Response of a scaled Lorenz system using s = 16, b = 4 and
r=45.6

From the response in figure [3.18 we can see that the response are as
expected and that the electrical circuit is a good representation of a Lorenz
system.

51



3.3 Chua

The Chua section of this thesis consists of one Matlab program and one
Simulink model. The goal of this section is to first validate the Matlab pro-
gram as a good approach to the Chua circuit, then do the same for the
Simulink model. To do these validations we will need value for our coeffi-
cients, we will therefore use the same set up as we did for the Lorenz system.
Thus we will perform three experiment each with a change in a and b, to see
which value we want to use we have made a bifurcation diagram, figure [3.19

Bifurcation Chua system

2.4 | .
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xMax

141

12}

Figure 3.19: Bifurcation diagram of the Chua circuit using mo = —2, m; =
—% and b = 28, a is varying. With a change in a of 0.01

The bifurcation diagram is made by using the same methods as for the
Lorenz system. We can by observing the bifurcation diagram see that the
system does not truly become chaotic until @ > 14.422, from this observation
we can assume that choosing an value for a smaller than this will not result
in a chaotic system. Thus we will choose larger values for a, the coefficient
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values we have chosen to use are shown in table [3.4]

Coefficients | Experiments
1 2 3
ML

m —7 | —7 |7

a 156 | 16.9 | 18

b 28 27 | 34

Table 3.4: Table for coefficients used during experiments, Chua

However, making the assumptions that a is not chaotic is a < 14.422 can
be proven by taking a look at the figure |3.20]
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Chua Attractor with a=14.422 x,y-%lane of the Chua Attractor with a=14.422
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(a) An example of results of simulation and use of findpeaks with a = 14.422

Chua Attractor with a=14.443 x,y-%lane of the Chua Attractor with a=14.443
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(b) An example of results of simulation and use of findpeaks with a = 14.443

Figure 3.20: Figure (a) shows the use an almost chaotic, response from the
Chua circuit. Figure (b) shows a chaotic response.
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3.3.1 Model validation

Experiment 1

This experiment will use the values from column 1 in table[3.4]to simulate the
Matlab program, listing and then simulate the Simulink model. After
the simulation we will compare the attractors and response to see if the
models are good representation of the Chua circuit. The results are shown
in figure [3.21

Chua Attractor Matlab 04 Chua Attractor Simulink
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(a) Chua attractor, Matlab (b) Chua attractor, Simulink
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.21: (a) and (b) shows the Chua attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (—0.5,—0.2,0)

We can from figure and figure see that the attrators both
have the characteristic appearance of the Chua attractor. However, we can
see there is a difference between the two attractors, we can safely say that
both of the models, Matlab and Simulink, are chaotic Chua models.
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Moving onto figure we can see that the response diverges after some
time, even if the coefficients and the initial conditions have the same value,
this can also be seen in the attractors. The cause is most likely the solver
used in the two models, even if the tolerance is the same for both systems.

We see that the response starts the same before they after a certain time
the response diverges, this is similar as it was for the Lorenz system. So
we will make the same assumptions as we did for the Lorenz system, and
concluded that with the use of the coefficients used in this experiment is
implemented in both Matlab and Simulink.

Experiment 2

The next experiment uses a = 16.9 and b = 27, and we want to check if the
Matlab model and Simulink model is a good implementation of the Chua
circuit. So to get results we put them into the Matlab and simulate both the
Matlab and Simulink model, this gives us the results shown in figure |3.22]
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Chua Attractor Matlab Chua Attractor Simulink

(a) Chua attractor, Matlab (b) Chua attractor, Simulink
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.22: (a) and (b) shows the Chua attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (—0.5,—0.2,0)

We start by comparing figure and figure [3.22b] the attractors, and
see that both of them have, like in experiment 2, the characteristic shape and
form of the Chua attractor. However, we can also see that there is a relative
big difference in the two attractors.

Moving onto figure we see that the response diverges after a time,
and comparing the response to the one in experiment 1 we can see that the
divergence happens earlier. The observation of the first two experiments we
can assume the time before divergence is caused by the size of a and b.

We can also assume the same as in experiment 1, that the divergence is
caused by the way the solver in Matlab and the solver in Simulink calculate
the response. We can therefore conclude that both of the systems are good
representation of the Chua circuit.
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Experiment 3

In this experiment, we will increase a and b with a larger amount. To see if
this causes any problems or changes to the response, the result is shown in
figure [3.23
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(a) Chua attractor, Matlab (b) Chua attractor, Simulink
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.23: (a) and (b) shows the Chua attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (—0.5,—0.2,0)

Taking a look at the attractor, figure [3.23a] and figure [3.23b] we can see
that they look more alike than the attractors from experiment 1 and 2. While
the response uses longer time before diverging, figure [3.23d, and we can like
we did for the other experiments conclude with that both of the models are
good implementation of the Chua circuit.

We can therefore conclude with that, at least with the use of the coeffi-
cients shown in table [3.4] the Matlab program and the Simulink model are
good representation of the Chua circuit. So we can assume that the use of the
Simulink model can be used during the implementation of the I-controller.
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3.3.2 Controller

We will in this section make the calculations and simulate the I-controller
Chua circuit, the calculations and coefficient values are shown in table [3.5
This will work the same way as it did during our experiments for the Lorenz

system.
Coefficients Experiments
1 2 3
D 5.46 5.8 6.14
E 16.86 | 15 | 21.14
F 124 130 175
¢ 0.5 0.5 0.5
Ty 1.02 | 1.02 | 1.01
T 0.085 | 0.083 | 0.07
K; 134 140 186

Table 3.5: Table for coefficients used to calculate the integral gain

Experiment 1

Using the values in table[3.5 we will simulate the Simulink model and see how
the average of the response compare to the step and the attractor, figure|3.24

99



I-controlled attractor
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.24: Figure (a) Shows the attractor of the I-controlled Chua circuit.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

We start by observing the attractor, figure and see that we do not
have the attractor that is associated with the Chua circuit, this is however
as expected. Since the attractor is dependent on the response of the system
we will with the change in the response, because of the I-controller, not have
a typical Chua response. Moving onto the response, figure [3.24b] we see that
the red lines that indicates the value of the average of the response in steady
state is on the line of the step. This is exactly what we wanted, however,
this is because the response in itself is good, figure [3.25
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12 Response Chua
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Figure 3.25: The step response of the I-controlled Chua circuit

We expected the response to oscillate around the set point. However, by
reducing the step size we can, unlike for the Lorenz system, obtain a response
that oscillate around the set points. The response of a simulation using this
change in step size is shown in figure [3.26]
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Figure 3.26: The average of the response in steady state (red) and step (blue)

By observing figure [3.26] we see that the result is not as good compared
to the result we get when we use a bigger step size.

However, this do prove the assumption we had about the I-controller.
That when a chaotic system is under the effect of the integral controller the
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average of the oscillations from the response is close to or equal to the step,
the step response is shown in figure [3.27]

Response Chua
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Figure 3.27: Step response for the I-controlled Chua circuit using a smaller
step size

Experiment 2

We will then move on to the next experiment and here we will use = 16.9
and b = 27, using these values we will reproduce the experiment 1. Starting
with finding the attractor and the response, figure [3.28
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.28: Figure (a) Shows the attractor of the I-controlled Chua circuit.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

Figure and figure are comparable to the results from exper-
iment 1, and we can therefore assume that the response will have the same
level of regulations. The response is shown in figure [3.29]

63



Response Chua
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Figure 3.29: Response of the I-controlled Chua circuit

We will also check if we get the same type off effect by reducing the step
size as we did in the experiment 1. The results from figure |3.30| shows us
that this is actually the case.

Response Chua
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Figure 3.30: Response of the I-controlled Chua circuit with reduced step size

From the average of the response in steady state, figure [3.31], we see that
there is a bit of deviation from the average to the actual step. Therefore
we will conclude with that the result is quite good for larger step sizes and
slightly worse for results where the step size is smaller than 1.
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Average & Response

0.8+

0.6 - 1

04 h |

0.2 Q— o

O 1 | 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

Figure 3.31: Average of the step response in steady state (red) step (blue)

Experiment 3

The last experiment will like experiment 1 and 2 use the coefficient value
from table [3.4] and table [3.5] to simulate the Simulink model. Giving us the
response and attractor shown in figure [3.32]
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.32: Figure (a) Shows the attractor of the I-controlled Chua circuit.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

From figure and figure we that the results are really good,
just as they were in experiment 1 and 2. From the fact that they are similar
we can make the assumption that the results are good. The response of the
simulation is shown in figure [3.33
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12 Response Chua
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Figure 3.33: Response of the I-controlled Chua circuit

Additionally, we will take a look at the response using a smaller step size
like we did for experiment 1 and 2, the average of the response is shown in
figure |3.34] and the response is shown in figure [3.35
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Figure 3.34: Average of the response (red) and the step (blue) for reduced
step size
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Response Chua
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Figure 3.35: Response of the I-controlled Chua circuit for reduced step size

We can conclude with that the integral controller’s parameter values are
good for any value, as long as they are chaotic and the step size are big
enough. Similar to the results from the experiments done on the Lorenz
system we can say that the I-controller is good, however there might be
room to improve the controller for smaller step sizes.

3.4 Rossler

The last chaotic system we will take a look at is the Rossler system, we will
validate the programs and model from Matlab and Simulink respectively.
We are going to use the coefficients from table [3.6] to find the response and
attractor.

Coefficients | Experiments
1 2 3
a 021011 0.3
021011 0.3
9 | 14| 18

Table 3.6: Table for coefficients used during experiments Lorenz

We have like we did for both the Lorenz system and Chua circuit made
bifurcation diagrams. However, we do not only have one diagram we have
two, one for ¢ in figure [3.36 and one for b in figure [3.37]
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Bifurcation Rossler system
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Figure 3.36: Bifurcation diagram for Rossler system with varying c

We start by taking a look at the bifurcation diagram with a varying c,
figure [3.36l By observing the figure we can assume that the system starts
stable but the more ¢ increase the more chaotic the system becomes.
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Bifurcation Rossler system
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Figure 3.37: Bifurcation diagram for Rossler system with varying b

The bifurcation diagram for varying b, figure |3.37, works the opposite of
¢, meaning that the bigger b get the less chaotic the response will become.
This can be proven by looking at figure [3.38] where we have the response of
the system where we have a small b, and the response where we have a bigger

b.
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(a) An example of results of simulation and use of findpeaks with b = 0.011
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(b) An example of results of simulation and use of findpeaks with b = 1.99

Figure 3.38: Figure (a) shows the use a chaotic response from the Rossler.
Figure (b) shows a stable response.
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This means we will choose coefficient value that results in chaotic behav-
10T.

3.4.1 Model validation

Experiment 1

The first experiment for the Rossler system is done by using the coefficients
from table [3.6] this gives us a = b = 0.2 and ¢ = 9. We will use the Matlab
script in listing [2.3] with the given coefficients, to obtain the Réssler attractor
and response. Then we will use the same coefficients during a simulation of
the Simulink model, to obtain an attractor and response. After finding the
attractors and the response of both simulations, we will compare them to
see if the Simulink model is a good representation of the Rossler system, the
results are shown in figure [3.39|
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.39: (a) and (b) shows the Réssler attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (0.7,0.2,0)

Observing figure and figure shows us that we have managed
to create the Rossler attractor. We can also see that there is no big difference
between the two attractors.

Figure show us that the response of the Rossler system starts as the
same value and that it stays like that for a long time before divergence. The
time before the divergence is longer than it where for both the Lorenz system
and the Chua circuit, which could ultimately mean that the representation is
better. We conclude with that the Matlab and Simulink models are a good
representation of each other.

Experiment 2

We will now move on to experiment 2 where we will use the next batch of
coefficients, thus we get a = b = 0.1 and ¢ = 14. Then perform a validation
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of the Matlab and Simulink model, and find one attractor for each of the
models and the response for the model, and use them to make a conclusion
of whether or not the model are good representations. The attractors and
the response are shown in figure [3.40
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(a) Rossler attractor, Matlab (b) Réssler attractor, Simulink
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.40: (a) and (b) shows the Rossler attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (0.7,0.2,0)

Starting by observing figure [3.40a] and figure [3.40D] we see that the at-
tractors we have is the Rossler attractor. Additionally, we see that there is
no big differences or deviation in the shape of the attractor.

Figure shows us the response from both the Matlab program and
the Simulink model. By observing the graph we see that the response start
with the same value, initial condition, and keep close to the same value for
a time. After a while the signals diverge, likely by the same cause as for
the Lorenz system and Chua circuit, and it comes down to difference in the
solver. However, we can still conclude that the use of coefficients a = b = 0.1
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and ¢ = 14 gives us a good approximation of each other.

Experiment 3

In the last of our experiments for validation of the Rossler system we use the
next coefficient values from tale [3.6, @« = b = 0.3 and ¢ = 18. Using these
value we will ones again take a look at attractors and the response of the
Matlab program and the Simulink model, shown in figure [3.41]
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(c) Plot of y for both Matlab (blue) and Simulink (red)

Figure 3.41: (a) and (b) shows the Réssler attractor for Matlab and Simulink
respectively. (c) shows the response for both Matlab (blue) and Simulink
(red). Staring at (0.7,0.2,0)

We start by taking a look at the attractors, figure and figure

we can although the shape is different from the Rossler attractors from ex-
periment 1 and 2, we do still have the Rdossler attractor. Even if they are
different from experiment 1 and 2 we can see that they are close to the same
attractor.

5



Moving on to the response, figure [3.41d we can see that they have the
same start before deviating after a time. We can also see that the divergence
start earlier than in experiment 1 and 2, which is likely caused by the values
of a and b. However, we can conclude that the model are good representation.

By looking at the validation for each of the models we can say that the
results are satisfying, and that we can use the model later during testing of
the integral controller.

3.4.2 Controller

This part will contain experiments related to the implementation, testing and
results of the effect of the I-controller on the Rossler system. The coefficients
are shown in table [3.7]

Coefficients Experiments
1 2 3
D -0.2 -0.1 -0.3
E 45 140 60
F -9 -14 -18
¢ 0.5 0.5 0.5
Ty 255 1.5-10° 214
T 5 10 3.33
K; 14-107%*16.1-107% | 3.91-107*

Table 3.7: Table for coefficients used to calculate the integral gain

Experiment 1

We start the experiments with using the K; value from table [3.7, and then
we check the attractor we get and the response, to see if the answers satisty
the condition we made back in chapter [IL To check this we place both the
attractor and the response in figure |3.42,
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.42: Figure (a) Shows the attractor of the I-controlled Rossler system.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

Contrary to the attractor we got during the experiment for the Lorenz
system and the Chua circuit, the attractor we got, figure do resemble
the Rossler attractor. This could if we look at the attractor we got from the
experiments for the Lorenz system and Chua circuit be a red flag, but that
does not have to be the case as our system could still give us a respectable
response. To really see if our system has a good controller we have to take a
look at the response.

So we will now move on to the response, figure and the result is
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not good. We expected the average of the response, in red, to be equal to
the steps, blue. This is not the case and would mean that our controller
probably is to small to have an actual impact on the system. We have to
unfortunately say that we have not gotten the desired result as the deviation
is to big. The response is shown in figure [3.43

Response Chua

O 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

Figure 3.43: The response of the I-controllerd Rossler system
Experiment 2

After the terrible results from experiment 1 we move on to experiment 2,
using the next batch of value from table [3.7]
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.44: Figure (a) Shows the attractor of the I-controlled Rossler system.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

We have ones again an attractor, figure [3.44a] that looks like the actual
Rossler attractor, as mentioned this does not necessarily mean that our actual
regulation is bad. So we have to like in experiment 1 take a look at the actual
response.

Moving on to the response, figure[3.44D] and we can see that the average of
the response, red, is closer to the steps than they were in experiment 1. This
is however not because the regulation has become better, but because of the
increase in coefficient ¢, that has increased the oscillations in the response,
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figure [3.45] Thus we have to conclude with that the I-controller does not
have the desired effect.

Response Chua

\
| I 1 1 1 I\ 1

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

Figure 3.45: Response of the I-controlled Rossler system.

Experiment 3

The last experiment we will do in this thesis is also the third one for the
controller part of the Rossler system. We will now choose the next batch of
coefficients and repeat the experiment 1 and 2. Starting with the attrator
and the response, figure [3.46] and see if the results are better than the last
two experiments.
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(a) Attractor for I-controlled Rossler system
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(b) The average of the response in steady state (red) and step (blue)

Figure 3.46: Figure (a) Shows the attractor of the I-controlled Rossler system.
Figure (b) shows the the average of the response in steady state (red) and
the step (blue)

Taking a look at the attractor, figure and we see that it resemble
the attractor we got in figure which means it still look like the Rossler
attractor.

So we will quickly move on to the response in figure [3.46b, One again
we can see that the response is not good, and that the only reason that the
average of each step is higher is the increase in coefficients. This can be
proven by taking a look at the response in figure [3.4
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Response Chua

L L 1 | L L

O | 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
t

Figure 3.47: The response of the I-controlled Rossler system

To conclude the experiment on the Rossler system we can see that the
results are not as desired or expected. This is most likely because of the small
value of K;. Meaning that the calculations are most likely not correct, and
can be improved in the future. One change that can be done is to change the

Az

output from y to z and then find the transfer function %7, then do similar

assumptions as we did for the Lorenz system and Chua circuit.
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4. Discussion

This chapter will give a review on the results from chapter Achieved
results, improvements. Suggestions for further works will also be presented.

4.1 Model validation

This section takes a closer look at the result from the experiments done in
chapter [3, and mainly the model validation part.

Lorenz

By observing the results from experiment 1, 2 and 3 we can say that the
Simulink model is a good representation of the Matlab program and vice
versa. Even if the divergence happen after a short time, this is however
caused by a small difference in the solver.

Lorenz as an electrical circuit

The electrical circuit is a good representation of the Lorenz system. Not only
based of the results given in this thesis but also from the article made by
Kevin Cuomo et al.[2]. So even if the response is not as expected we can see
based of the attractors that it is still a chaotic Lorenz system.

Chua

The results have similar response and the attractors are similar so we can
safely say that the model are a good representation. However, like the case
was for the Lorenz system the response diverges fast compared to what we
thought would be the case.
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Rossler

The models based of the Rossler system are really good and uses longer time
before it starts to diverge. This means that the Rossler models are probably
the best representation.

4.2 I-controller

This chapter will review the experiments to check the effect of the I-controller
has on the chaotic systems.

Lorenz

The results are surprising, since we actually expected the step response to
oscillate. However since we got a stable response we can conclude with that
we have managed to get results that satisfy our initial task of this thesis.
Additionally we can add a disturbance to the system that can cause an
oscillating step response.

Chua

Very similar results to the Lorenz system, except with the fact that we get an
oscillating step response if we a small step size. We will therefore conclude
with that the results are satisfying.

Rossler

The result we get from using an I-controller are not good. The cause of this
is most likely because of the calculations done to find K.

4.3 Improvements

One of the improvements that can be done is on the Rossler system, and this
will mainly be to got through the calculation and find the transfer function
ﬁ—ﬁ. Changing the transfer function might give us better results than we
actually got in this thesis.
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4.4 Further work

Other than the improvements to the Rossler system, there is the opportunity
to upgrade/add an integral controller to the Simulink model of the Lorenz
system as an electrical circuit. Then make a real life model of the system
using the schematic from appendix and then using the results from the
Simulink model and the electrical circuit to compare the two model to each
other.
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A. Matlab

A.l
A.2
A.3
A4
A.5
A.6
A.7
A.8
A.9
A.10
A.11
A.12
A.13

Bifurcation.m
PlotSim.m
LorenzSimulationAndPlotting.m
LorenzINTParameters.m
LorenzElectricalCircuitParameters.m
ChuaSimulationAndPlotting.m
ChualNTParameters.m
RosslerSimulationAndPlotting.m
RosslerINTParameters.m

findArb.m

LorenzSystem.m

MathChua.m

RosslerMatlab.m
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B. Simulink

B.1
B.2
B.3
B4
B.5
B.6
B.7
B.8

LorenzBifurcationModel.slx
ElecLorenz.slx
LorenzScaled.slx
LorenzSystemSimulink.slx
ChuaBifurcationModel.slx
ChuaSystem.slx
RosslerBifurcationModel.slx

Rossler.slx
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C. Electrical Schematics

C.1 LorenzCircuitWithlcontroller
C.2 ParameterValues

C.3 Poster
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A. Matlab/Bifucation.m

% clf

% clear

% clc

SaveFig=0;

simtime=200;



%% Bifucation Lorenz

disp('Lorenz')

f=figure('visible','off');

s=10;

b=8/3;

ts = [0 100];

xA=-5.7;yA=-7.1;zA=21.1;

mdl = 'LorenzBifurcationModel';

load_system(mdl);

rNum=2.1:0.01:35;

uA=0.1;

xMellom={};

for i=1:length(rNum)

    r=rNum(i);

    [xA,yA,zA]=findArb(uA,s,r,b);

    x0=[xA,yA,zA];

    simOut = sim(mdl,'SaveOutput','on',...

       'OutputSaveName','yout',...

       'SaveTime','on',...

       'TimeSaveName','tOut');

    [xMax,locs]=findpeaks(simOut.x(150:end));

    xMellom{i}=xMax;

    if(SaveFig)

        subplot(2,2,1)

        plot3(simOut.x,simOut.y,simOut.z)

        caption1=sprintf('Lorenz Attractor with r=%s',num2str(r));

        title(caption1)

        zlabel('z')

        xlabel('x')

        ylabel('y')

        subplot(2,2,2)

        plot(simOut.x,simOut.y)

        caption2=sprintf('x,y-plane of the Lorenz Attractor with r=%s',num2str(r));

        title(caption2)

        ylabel('y')

        xlabel('x')

        subplot(2,2,[3 4])

        findpeaks(simOut.x(150:end))

        caption3=sprintf('Find peaks for x with r=%s',num2str(r));

        title(caption3)

        xlabel('t')

        ylabel('x')

        fignam=sprintf('LorenzFigurR%s.png',num2str(r));

        fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Lorenz\r';

        saveas(f,fullfile(fname,fignam))

    end

    if i==length(rNum)

        save('xLorenz.mat','xMellom')

        figure

        w=sprintf('Kan avsluttes: %s', num2str(fix(clock)));

        disp(w);

        for j=1:length(rNum)

            plot(rNum(j),xMellom{j},'r.','MarkerSize',1)

            hold on

        end

        title('Bifurcation Lorenz system')

        xlabel('r')

        ylabel('xMax')

        grid on 

        if(SaveFig)

            fignam=sprintf('LorenzBifurcation.png',num2str(r));

            fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Lorenz';

            saveas(gcf,fullfile(fname,fignam))

        end

    end

end

r_H=s*(s+b+3)/(s-b-1)





%% Bifurcation chua 

disp('Chua')

f=figure('visible','off');

m0 = -8/7;

m1 = -5/7;

%a = 15.6;

b = 28;

uA=0;

xA=0.7;yA=0;zA=0;

mdl = 'ChuaBifurcationModel';

uA=0.01;

load_system(mdl);

aNum=2:0.01:18;

for i=1:length(aNum)

    a=aNum(i);

    %Simulink

    simOut = sim(mdl,'SaveOutput','on',...

       'OutputSaveName','yout',...

       'SaveTime','on',...

       'TimeSaveName','tOut');

    xMax=findpeaks(simOut.x(400:end),'MinPeakHeight',1);

    xMellom{i}=xMax;

    %Plotting

    if(SaveFig)

        subplot(2,2,1)

        plot3(simOut.x,simOut.y,simOut.z)

        caption1=sprintf('Chua Attractor with a=%s',num2str(a));

        title(caption1)

        zlabel('z')

        xlabel('x')

        ylabel('y')

        subplot(2,2,2)

        plot(simOut.x,simOut.y)

        caption2=sprintf('x,y-plane of the Chua Attractor with a=%s',num2str(a));

        title(caption2)

        ylabel('y')

        xlabel('x')

        subplot(2,2,[3 4])

        findpeaks(simOut.x(150:end),'MinPeakHeight',1)

        caption3=sprintf('Find peaks for x with a=%s',num2str(a));

        title(caption3)

        xlabel('t')

        ylabel('x')

        fignam=sprintf('ChuaFigurA%s.png',num2str(a));

        fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Chua\a';

        saveas(f,fullfile(fname,fignam))

    end

    if i==length(aNum)

        save('xChua.mat','xMellom')

        figure

        w=sprintf('Kan avsluttes: %s', num2str(fix(clock)));

        disp(w);

        for j=1:length(aNum)

            plot(aNum(j),xMellom{j},'r.','MarkerSize',1)

            hold on

        end

        hold off

        title('Bifurcation Chua system')

        xlabel('a')

        ylabel('xMax')

        grid on 

        xlim([aNum(1) aNum(end)])

        if(SaveFig)

            fignam=sprintf('ChuaBifurcation.png',num2str(a));

            fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Chua';

            saveas(gcf,fullfile(fname,fignam))

        end

    end

end



%% Bifurcation rossler C

disp('Rossler')

f=figure('visible','off');

a=0.2;

b=0.2;

%c=9;

mdl = 'RosslerBifurcationModel';

load_system(mdl);

cNum=2.5:0.001:25;

xMellom={};

for i=1:length(cNum)

    c=cNum(i);

    xA=(c+sqrt(c^2-4*a*b))/2;

    yA=-(c-sqrt(c^2-4*a*b))/(2*a);

    zA=(c+sqrt(c^2-4*a*b))/(2*a);

    %Simulink

    simOut = sim(mdl,'SaveOutput','on',...

       'OutputSaveName','yout',...

       'SaveTime','on',...

       'TimeSaveName','tOut');

    [xMax,locs]=findpeaks(simOut.x(150:end));

    xMellom{i}=xMax;

    %Plotting

    if(SaveFig)

        subplot(2,2,1)

        plot3(simOut.x,simOut.y,simOut.z)

        caption1=sprintf('Rössler Attractor with c=%s',num2str(c));

        title(caption1)

        zlabel('z')

        xlabel('x')

        ylabel('y')

        subplot(2,2,2)

        plot(simOut.x,simOut.y)

        caption2=sprintf('x,y-plane of the Rössler Attractor with c=%s',num2str(c));

        title(caption2)

        ylabel('y')

        xlabel('x')

        subplot(2,2,[3 4])

        findpeaks(simOut.x(150:end))

        caption3=sprintf('Find peaks for x with c=%s',num2str(c));

        title(caption3)

        xlabel('t')

        ylabel('x')    

        fignam=sprintf('RosslerFigurC%s.png',num2str(c));

        fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Rossler\c';

        saveas(f,fullfile(fname,fignam))

    end

    if i==length(cNum)

        save('xRosslerC.mat','xMellom')

        figure

        w=sprintf('Kan avsluttes: %s', num2str(fix(clock)));

        disp(w);

        for j=1:length(cNum)

            plot(cNum(j),xMellom{j},'r.','MarkerSize',1)

            hold on

        end

        title('Bifurcation Rössler system')

        xlabel('c')

        ylabel('xMax')

        grid on

        xlim([cNum(1) cNum(end)])

        if(SaveFig)

            fignam=sprintf('RosslerBifurcation.png',num2str(c));

            fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Rossler';

            saveas(gcf,fullfile(fname,fignam))

        end

    end

end



%% Bifurcation rossler varying b

disp('Rossler')

f=figure('visible','off');

a=0.2;

%b=0.2;

c=5.7;

mdl = 'RosslerBifurcationModel';

load_system(mdl);

bNum=0.01:0.001:2;

for i=1:length(bNum)

    b=bNum(i);

    xA=(c+sqrt(c^2-4*a*b))/2;

    yA=-(c-sqrt(c^2-4*a*b))/(2*a);

    zA=(c+sqrt(c^2-4*a*b))/(2*a);

    %Simulinkf

    simOut = sim(mdl,'SaveOutput','on',...

       'OutputSaveName','yout',...

       'SaveTime','on',...

       'TimeSaveName','tOut');

    xMax=findpeaks(simOut.x(450:end),'MinPeakHeight',0.01);

%     Matlab version

%     ts=[0 200];

%     x0=[xA yA zA];

%     options = odeset('MaxStep',0.001*abs(0-ts(2)), 'RelTol',10^-9);

% 

%     [ts,y] = ode45(@RosslerMatlab,ts,x0, options,a,b,c);

%     xMax=findpeaks(y(:,1));

    xMellom{i}=xMax;

    %Plotting

    if(SaveFig)

        subplot(2,2,1)

        plot3(simOut.x,simOut.y,simOut.z)

        caption1=sprintf('Rössler Attractor with b=%s',num2str(b));

        title(caption1)

        zlabel('z')

        xlabel('x')

        ylabel('y')

        subplot(2,2,2)

        plot(simOut.x,simOut.y)

        caption2=sprintf('x,y-plane of the Rössler Attractor with b=%s',num2str(b));

        title(caption2)

        ylabel('y')

        xlabel('x')

        subplot(2,2,[3 4])

        findpeaks(simOut.x(450:end))

        caption3=sprintf('Find peaks for x with b=%s',num2str(b));

        title(caption3)

        xlabel('t')

        ylabel('x')

        fignam=sprintf('RosslerFigurB%s.png',num2str(b));

        fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Rossler\b';

        saveas(f,fullfile(fname,fignam))

    end

    if i==length(bNum)

        save('xRosslerB.mat','xMellom')

        figure

        w=sprintf('Kan avsluttes: %s', num2str(fix(clock)));

        disp(w);

        for j=1:length(bNum)

            plot(bNum(j),xMellom{j},'r.','MarkerSize',1)

            hold on

        end

        title('Bifurcation Rössler system')

        xlabel('b')

        ylabel('xMax')

        grid on 

        if(SaveFig)

            fignam=sprintf('RosslerBifurcationB.png',num2str(c));

            fname='C:\Users\adria\OneDrive - Universitetet i Stavanger\Master\Images_Rossler';

            saveas(gcf,fullfile(fname,fignam))

        end

    end

end














A. Matlab/ChuaINTParameters.m

%% Coefficients

m0 = -8/7;

m1 = -5/7;

a = 15.6;

b = 28;

%% Initial Conditions

uA=0;

syms x

j=a*(-x-(m1*x+1/2*(m0-m1)*(abs(x+1)-abs(x-1)))+uA);



xA=eval(solve(j==0,x));

xA=xA(3);

yA=0;

zA=-xA;

%% I-controller parameters

g=m1+1/2*(m0-m1)*((xA+1)/sqrt((xA+1)^2)-(xA-1)/sqrt((xA-1)^2));

D=1+a+a*g;

E=a+a*g+b-a;

F=b*(a+a*g);

syms ki T1 T2

zeta=0.5;

ki=solve(1/ki==T1^2*T2^2);

T1_1=solve(F/ki==2*zeta*T1+2*zeta*T2,T1);

T1_1=T1_1(1);

kit2=subs(ki,T1,T1_1);

t2=solve(D/kit2==2*zeta*T1_1*T2^2+2*zeta*T2*T1_1,T2);

t2=eval(vpa(max(abs(t2))));

t1=eval(subs(T1_1,T2,t2));

Ki=eval(subs(kit2,T2,t2))










A. Matlab/ChuaSimulationAndPlotting.m

%% Chua Simulation and Plotting

%Coefficients

m0 = -8/7;

m1 = -5/7;

a = 15.6;

b = 28;

xA=-0.5;

yA=-0.2;

zA=0;

ts=[0 50];

simtime=ts(2);

%% Matlab

x0 = [xA yA zA];

options = odeset('MaxStep',0.001*abs(0-ts(2)), 'RelTol',10^-9);

[t,y] = ode45(@MathChua,ts,x0,options,m0,m1,a,b);

%% Simulink

mdl = 'ChuaBifurcationModel';

load_system(mdl);

simOut = sim(mdl,'SaveOutput','on',...

    'OutputSaveName','yout',...

    'SaveTime','on',...

    'TimeSaveName','tOut');

%% Plotting

figure

plot(y(:,1),y(:,2))

title('Chua Attractor Matlab')

xlabel('x')

ylabel('y')

grid on

figure

plot(simOut.x,simOut.y)

title('Chua Attractor Simulink')

xlabel('x')

ylabel('y')

grid on

figure

plot(t,y(:,2))

hold on

plot(simOut.tOut,simOut.y)

xlabel('t')

ylabel('y')

title('Y plot of Matlab and Simulink simulation')

legend('Matlab','Simulink')

grid on








A. Matlab/findArb.m

function [xA,yA,zA]=findArb(uA,s,r,b)

syms x y z %s r b

X1=s*y-s*x+uA;

Y1=r*x-y-x*z;

Z1=x*y;

Z2=b*z;



X=solve(X1==0,x);

Z=solve(Y1==0,z);

Z=simplify(subs(Z,X));

Y=solve((subs(Z1,X)-subs(Z2,Z))==0,y);





yA=eval(vpa(simplify(Y(2))));

zA=eval(subs(Z,yA));

xA=eval(subs(X,yA));



end






A. Matlab/LorenzElectricalCircuitParameters.m

%% Electrical parameters

% Resitor 100 k

R1=100*10^3; R2=R1; R3=R2; R4=R3; R6=R4; R7=R6;

R13=R7; R14=R13; R16=R14; R17=R16; R19=R17;



% Resistor 49.9k 

R5=49.9*10^3; R10=49.9*10^3;

% Resistor 200 k

R8=200*10^3;

% Restistor 10 k

R9=10*10^3; R12=R9;

% Resistor 63.4 k

R11=63.4*10^3;

% Resistor 40.2 k

R15=40.2*10^3;

% Resistor 66.5 k

R18=66.5*10^3;

% Resistor 158 k

R20=158*10^3;



% Capasitors 500 pF

C1=(500e-12);

C2=C1;

C3=C2;

%% Calculation for actual coeficient value

%Scaling factor

sf=2505; 

%sf=R12/R8*1/(R15*C2);

%sf=(R19/R16*1/(R20*C3))/5;

%sf=(R12/R9*1/(R15*C2))/20;

% Sigma

s=round((1/(R5*C1))/sf);

% r

r=round((1/(R15*C2)*R11/(R10+R11)*(1+R12/R8+R12/R9)*(1+R7/R6))/sf,1);

% b

b=round((R18/(R17+R18)*(1+R19/R16)*1/(R20*C3))/sf);



%% Control calculations

% en

en=round((R12/R8*1/(R15*C2))/sf);

% tjue

tjue=round((R12/R9*1/(R15*C2))/sf);

% fem

fem=round((R19/R16*1/(R20*C3))/sf);



if en~=1 || fem~=5 || tjue~=20

    error('Wrong assignment of resistors')

end








A. Matlab/LorenzINTParameters.m

%% Coefficients

s=10;

b=8/3;

r=28;

rH=s*(s+b+3)/(s-b-1);



%% Initial conditions

uA=0.0;

[xA,yA,zA]=findArb(uA,s,r,b);



%% Integral controller parameters

D=b+1+s;

E=1+s*b+s-s*r*b+s*zA*b;

F=s*(b-(r-zA)*b+xA*yA);

syms ki T1 T2

zeta=0.5;

ki=solve(1/ki==T1^2*T2^2);

T1_1=solve(F/ki==2*zeta*T1+2*zeta*T2,T1);

T1_1=T1_1(2);

kit2=subs(ki,T1,T1_1);

t2=solve(D/kit2==2*zeta*T1_1*T2^2+2*zeta*T2*T1_1,T2);

t2=eval(vpa(max(abs(t2))));

t1=eval(subs(T1_1,T2,t2));

Ki=eval(subs(kit2,T2,t2))








A. Matlab/LorenzSimulationAndPlotting.m

%% Lorenz Simulation and Plotting

%Coefficients

s = 10;

b = 8/3;

r = 28;

xA=-5.7;

yA=-7.1;

zA=21.1;

ts=[0 50];

simtime=ts(2);

%% Matlab

x0 = [xA yA zA];

options = odeset('MaxStep',0.001*abs(0-ts(2)), 'RelTol',10^-9);

[t,y] = ode45(@LorenzSystem,ts,x0,options,s,r,b);

%% Simulink

mdl = 'LorenzBifurcationModel';

load_system(mdl);

simOut = sim(mdl,'SaveOutput','on',...

    'OutputSaveName','yout',...

    'SaveTime','on',...

    'TimeSaveName','tOut');

%% Plotting

figure

plot(y(:,1),y(:,3))

title('Lorenz Attractor Matlab')

xlabel('x')

ylabel('z')

grid on

figure

plot(simOut.x,simOut.z)

title('Lorenz Attractor Simulink')

xlabel('x')

ylabel('z')

grid on

figure

plot(t,y(:,2))

hold on

plot(simOut.tOut,simOut.y)

xlabel('t')

ylabel('y')

title('Y plot of Matlab and Simulink simulation')

legend('Matlab','Simulink')

grid on








A. Matlab/LorenzSystem.m

function [dx] = LorenzSystem(t,x,s,r,b)
% LORENZSYSTEM ... 
% Differential equations for the Lorenz System (Equations) based on 
% Edqard N. Lorenz - Deterministic Nonperiodic Flow [1963]
%
% 3 dimensional system with equations (s = sigma, in origial paper) 
% sigma = Prandtl number
% r = Reayleigh number
% b = noname
%
% dx(1) = s*(x(2) - x(1))               % Linear
% dx(2) = r*x(1) - x(2) - x(1)*x(3)     % Nonlinear crossterm
% dx(3) = x(1)*x(2) - b*x(3)            % Nonlinear crossterm
%
% Where s, r, b > 0
% The system becomes chaotic as r increases, the Hopf bifurcation values rH is:
% rH = s(s+b+3)/(s-b-1)
% 
% Lorenz Parameters
% s=10, b=8/3, r=28
%% 
  
% AUTHOR    : Kristian Thorsen 
% DATE      : 29-Nov-2015 00:22:05 
% Revision  : 1.00 (29-Nov-2015 00:22:05) 
% DEVELOPED : 8.1.0.604 (R2013a) 
% FILENAME  : LorenzSystem.m 
  
%% Changelog 
% v 1.00 (29-Nov-2015 00:22:05) 
%       -Initial version 
%% 
dx = [s*(x(2)-x(1)); r*x(1) - x(2) - x(1)*x(3); x(1)*x(2) - b*x(3)];
end 







A. Matlab/MathChua.m

function dx=MathChua(t,x, m0,m1,a,b)

%Chuasystem

% Differential equations based of Chua circuit

% 

% 

% dx(1)=a*(x(2)-x(1)-h(x(1));  % Nonlinear

% dx(2)=x(1)-x(2)+x(3);     % Linear

% dx(3)=-b*x(2);            % Linear

%

% where h is 

% m1*x(1)+1/2*(m0-m1)*(abs(x(1)+1)-abs(x(1)-1))

% 

% a, b > 0

% 

%AUTHOR     : Adrian Ullestad

%DATE       : 28-Mai-2022

%DEVELOPED  : 2020b

%FILENAME   : MathChua.m

%



h=m1*x(1)+1/2*(m0-m1)*(abs(x(1)+1)-abs(x(1)-1));



dx=[a*(x(2)-x(1)-h); x(1)-x(2)+x(3);-b*x(2)];



end






A. Matlab/PlottSim.m

%% Plotting after simulation

x_variable=out.x;

step=out.xd;

disturbance=out.d;

%%

i700=find(out.tout>700,1,'first');

i1000=find(out.tout>999,1,'first');

avg1=mean(x_variable(i700:i1000));

i1700=find(out.tout>1700,1,'first');

i2000=find(out.tout>1999,1,'first');

avg2=mean(x_variable(i1700:i2000));

i2700=find(out.tout>2700,1,'first');

i3000=find(out.tout>2999,1,'first');

avg3=mean(x_variable(i2700:i3000));

i3700=find(out.tout>3700,1,'first');

i4000=find(out.tout>3999,1,'first');

avg4=mean(x_variable(i3700:i4000));

i4700=find(out.tout>4700,1,'first');

i5000=find(out.tout>4999,1,'first');

avg5=mean(x_variable(i4700:i5000));



figure

plot(out.tout,step)

hold on

plot(out.tout(i700:i1000),avg1*ones(1,length(out.tout(i700:i1000))),'r')

hold on

plot(out.tout(i1700:i2000),avg2*ones(1,length(out.tout(i1700:i2000))),'r')

hold on

plot(out.tout(i2700:i3000),avg3*ones(1,length(out.tout(i2700:i3000))),'r')

hold on

plot(out.tout(i3700:i4000),avg4*ones(1,length(out.tout(i3700:i4000))),'r')

hold on

plot(out.tout(i4700:i5000),avg5*ones(1,length(out.tout(i4700:i5000))),'r')

hold on

%plot(out.tout,mean(x_variable)*ones(1,length(out.tout)))

%plot(out.tout,out.xd)

xlim([0 5000])

ylim([0 10])

title('Average & Response')

xlabel('t')

ylabel('x')








A. Matlab/RosslerINTparameters.m

%% Coefficients

a=0.3;

b=0.3;

c=18;

%% Initial condition

uA=0;

xA=(c+sqrt(c^2-4*a*b))/2;

yA=-(c-sqrt(c^2-4*a*b))/(2*a);

zA=(c+sqrt(c^2-4*a*b))/(2*a);

%% I-controller parameters

D=-a-(xA-c);

E=a*xA-a*c+zA-xA+c;

F=-zA*a-(xA-c);

zetta=0.5;

syms t T1

t2=solve(((2*zetta*t)/(t*D-2*zetta))^2-1/(xA-c)==2*zetta*2*zetta*t/(t*D-2*zetta)+2*zetta*t,t,'Real',true);

t2=(eval(vpa(t2)));

t1=((2*zetta*t2)/(D*t2-2*zetta));

Ki=-1/(t1^2*t2^2*(xA-c))






A. Matlab/RosslerMatlab.m

function dx=RosslerMatlab(t,x,a,b,c)

%Rossler system 

% Differential equations based of the Rossler system

% 

% dx(1)=-x(2)-x(3);          % Linear

% dx(2)=x(1)+a*x(2);         % Linear

% dx(3)=b+x(3)*x(1)-x(3)*c;  % Nonlinear

% 

% a, b, c > 0

% Warying c will change the attractor.

% 

%AUTHOR     : Adrian Ullestad

%DATE       : 28-Mai-2022

%DEVELOPED  : 2020b

%FILENAME   : RosslerMatlab.m

%



    

dx=[-x(2)-x(3);x(1)+a*x(2);b+x(3)*x(1)-x(3)*c];



end






A. Matlab/RosslerSimulationAndPlotting.m

%% Rössler Simulation and Plotting

%Coefficients

a=0.3;

b=0.3;

c=18;

xA=0.7;

yA=0.2;

zA=0;

ts=[0 500];

simtime=ts(2);

%% Matlab

x0 = [xA yA zA];

options = odeset('MaxStep',0.001*abs(0-ts(2)), 'RelTol',10^-9);

[t,y] = ode45(@RosslerMatlab,ts,x0, options,a,b,c);

%% Simulink

mdl = 'RosslerBifurcationModel';

load_system(mdl);

simOut = sim(mdl,'SaveOutput','on',...

    'OutputSaveName','yout',...

    'SaveTime','on',...

    'TimeSaveName','tOut');

%% Plotting

figure

plot(y(:,1),y(:,2))

title('Rossler Attractor Matlab')

xlabel('x')

ylabel('y')

grid on

figure

plot(simOut.x,simOut.y)

title('Rossler Attractor Simulink')

xlabel('x')

ylabel('y')

grid on

figure

plot(t,y(:,2))

hold on

plot(simOut.tOut,simOut.y)

xlabel('t')

ylabel('y')

title('Y plot of Matlab and Simulink simulation')

legend('Matlab','Simulink')

grid on
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     [770, 165, 800, 195]
     333
     on
     top
     off
  
   
     [840, 205, 870, 235]
     332
     on
     top
  
   
     [940, 165, 970, 195]
     335
     on
     top
  
   
     [520, 260, 550, 290]
     329
     on
     top
     m1
  
   
     [465, 165, 550, 195]
     337
     on
     top
     (m0-m1)/2
  
   
     [490, 315, 520, 345]
     340
     a
  
   
     [605, 515, 635, 545]
     344
     -b
  
   
     [1, 1]
     [785, 315, 815, 345]
     328
     xA
     
       1
       x
    
  
   
     [1, 1]
     [785, 430, 815, 460]
     341
     yA
     
       1
       y
    
  
   
     [1, 1]
     [785, 515, 815, 545]
     343
     zA
     
       1
       z
    
  
   
     [2, 1]
     [775, 210, 795, 230]
     331
     on
     top
     |++
  
   
     [2, 1]
     [885, 170, 905, 190]
     334
     on
     top
     |-+
  
   
     [2, 1]
     [615, 170, 635, 190]
     336
     on
     top
     |-+
  
   
     [2, 1]
     [375, 265, 395, 285]
     338
     on
     top
     ++|
  
   
     [3, 1]
     [345, 320, 365, 340]
     339
     -+-
  
   
     [3, 1]
     [345, 435, 365, 455]
     342
     +-+
  
   
     [1]
     [940, 315, 1030, 345]
     347
     x
     inf
     on
     -1
  
   
     [1]
     [940, 430, 1030, 460]
     348
     y
     inf
     on
     -1
  
   
     [1]
     [940, 515, 1030, 545]
     349
     z
     inf
     on
     -1
  
   
     1
     18#out:1
     7#in:1
  
   
     y
     10
     [1, 1]
     10#out:1
     [77, 0]
     
       69
       21#in:1
    
     
       8
       [0, -45; -575, 0]
       
         5
         [0, -70]
         18#in:2
      
       
         4
         [0, 45]
         
           3
           [0, 85]
           8#in:1
        
         
           2
           19#in:2
        
      
    
  
   
     11
     8#out:1
     11#in:1
  
   
     13
     6#out:1
     [-75, 0]
     17#in:1
  
   
     14
     13#out:1
     1#in:1
  
   
     15
     3#out:1
     13#in:1
  
   
     16
     17#out:1
     [-15, 0]
     18#in:1
  
   
     x
     30
     [1, 1]
     9#out:1
     [75, 0]
     
       65
       [1, 1]
       20#in:1
    
     
       22
       [0, 39; -540, 0]
       
         18
         18#in:3
      
       
         17
         19#in:1
      
    
     
       45
       [0, -55]
       
         68
         [-110, 0]
         
           27
           13#in:2
        
         
           26
           5#in:1
        
      
       
         28
         14#in:2
      
    
  
   
     31
     4#out:1
     14#in:1
  
   
     32
     15#out:1
     6#in:1
  
   
     33
     19#out:1
     10#in:1
  
   
     34
     1#out:1
     [-55, 0]
     15#in:2
  
   
     35
     5#out:1
     17#in:2
  
   
     36
     2#out:1
     15#in:1
  
   
     37
     14#out:1
     2#in:1
  
   
     60
     7#out:1
     9#in:1
  
   
     z
     41
     [1, 1]
     11#out:1
     [73, 0]
     
       70
       22#in:1
    
     
       44
       [0, -42; -538, 0]
       19#in:3
    
  










simulink/windowsInfo.xml


 
   
     
       1
       [8.0, 8.0, 1297.0, 737.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [1794.0, 764.0]
         1.2911972217167984
         [212.06248164767845, 158.21557341303347]
         [212.06248164767845, 158.21557341303347, 926.27212937290665, 394.46594584219662]
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     106d17ab-f15b-40db-9744-c0b16cc3a0fa
  











B. Simulink/ChuaSystem.slx




[Content_Types].xml


                       









_rels/.rels


         









metadata/coreProperties.xml


  model 2022-02-28T09:04:07Z adria adria 2022-06-11T12:22:32Z 1.60 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789










metadata/thumbnail.png


e












simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
           
             D1
             -436207361
             true
             
               .1
            
             2
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.1
           D1
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
  










simulink/_rels/blockdiagram.xml.rels


                  









simulink/_rels/configSetInfo.xml.rels


  









simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       on
       -1
       []
       []
       Inherit: Same as input
       off
       Floor
       on
    
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       inf
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       1
       Port number
       off
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       off
       on
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       1
       off
       -1
    
     
       One-based contiguous
       3
       {1,2,3}
       Last data port
       Error
       off
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       -1
       off
    
     
       4
       none
       off
       BusObject
       off
    
     
       1
       Port number
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       Dialog
       held
       []
       off
       off
       0
       on
    
     
       0
       1
       0
       -1
       on
    
     
       0.5
       -0.5
       on
       on
       -1
       []
       []
       Inherit: Same as input
       off
       Floor
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       1
       0
       1
       double
       -1
       on
       on
    
     
       FromPortIcon
       ReadWrite
       All
       off
       off
       Sample time
       -1
       Auto
       Auto
       Auto
       void_void
       off
       off
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       off
       UseLocalSettings
       AllNumericTypes
       UseLocalSettings
       off
       off
       NONE
       off
       expression
       update diagram
       off
       off
       on
       off
       off
       off
       0
       off
       off
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
     
       [1]
       [1 2 1]
       auto
       ''
       auto
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     ffcb380b-1014-4c56-9fab-0f6b1511dccf
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       576858150
       %<AutoIncrement:1.60>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         5000.1
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
     
  










simulink/configSetInfo.xml


 
   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   12
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w1/Chirp Signal
     261
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w1/Rampe
     264
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w2/Chirp Signal
     178
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w2/Rampe
     181
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w3/Chirp Signal
     192
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w3/Rampe
     195
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w4/Chirp Signal
     206
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w4/Rampe
     209
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w5/Chirp Signal
     220
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w5/Rampe
     223
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Step & disturbance/w6/Chirp Signal
     234
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Step & disturbance/w6/Rampe
     237
     LIBRARY_BLOCK
  
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/stateflow/machine.xml


 
   
     80000036
     
       
         Default Simulink S-Function Target.
      
    
  










simulink/systems/_rels/system_112.xml.rels


  









simulink/systems/_rels/system_256.xml.rels


       









simulink/systems/_rels/system_85.xml.rels


   









simulink/systems/system_112.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   90
   Simulink
   
     [-55, 153, -25, 167]
     302
  
   
     [820, 203, 850, 217]
     314
     2
  
   
     [655, 60, 685, 90]
     4
     on
     top
     off
  
   
     [840, 20, 870, 50]
     7
     on
     top
     off
  
   
     [805, 60, 835, 90]
     6
     on
     top
  
   
     [990, 20, 1020, 50]
     9
     on
     top
  
   
     [535, 115, 565, 145]
     2
     on
     top
     m1
  
   
     [490, 20, 575, 50]
     12
     on
     top
     (m0-m1)/2
  
   
     [535, 170, 565, 200]
     18
     a
  
   
     [655, 370, 685, 400]
     22
     -b
  
   
     [1, 1]
     [835, 170, 865, 200]
     1
     xA
     
       1
       x
    
  
   
     [1, 1]
     [835, 285, 865, 315]
     19
     yA
     
       1
       y
    
  
   
     [1, 1]
     [835, 370, 865, 400]
     21
     zA
     
       1
       z
    
  
   
     [1, 1]
     [155, 123, 285, 197]
     300
     off
     
       
       
         U_A
         uA
      
       
         U_maks
         inf
      
       
         U_min
         -inf
      
       
         Kc
         Ki
      
       
         Active
         0
      
       
         Ti
         1
      
       
         Td
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Arbeidpunkt
         
           U_A
           
        
         
           U_maks
           
        
         
           U_min
           
        
      
       
         Proporsjonal
         
           Kc
           
        
         
           Active
           
        
      
       
         Integral
         
           Ti
           
        
      
       
         Derivat
         
           Td
           
        
      
    
     
       1
       u1
    
     
  
   
     [1]
     [1065, 214, 1095, 246]
     23
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.8 0.8 0.8]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-3.34358','MaxYLimReal','12.29271','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','12.29271','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Sum8'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-3.34358','MaxYLimReal','12.29271','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','12.29271','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863])),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b')
     1
     off
  
   
     [2, 1]
     [735, 65, 755, 85]
     5
     on
     top
     |++
  
   
     [2, 1]
     [920, 25, 940, 45]
     8
     on
     top
     |-+
  
   
     [2, 1]
     [610, 25, 630, 45]
     10
     on
     top
     |-+
  
   
     [2, 1]
     [685, 175, 705, 195]
     313
     ++|
  
   
     [2, 1]
     [430, 120, 450, 140]
     16
     on
     top
     ++|
  
   
     [3, 1]
     [395, 175, 415, 195]
     17
     -+-
  
   
     [3, 1]
     [395, 290, 415, 310]
     20
     +-+
  
   
     [2, 1]
     [60, 150, 80, 170]
     301
     |+-
  
   
     [2, 1]
     [895, 175, 915, 195]
     315
     |++
  
   
     [2, 1]
     [895, 290, 915, 310]
     316
     |++
     
       1
       y
    
  
   
     [1]
     [1020, 170, 1110, 200]
     25
     x
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     [1]
     [1020, 285, 1110, 315]
     26
     y
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     [1]
     [1020, 370, 1110, 400]
     27
     z
     inf
     on
     -1
  
   
     [1080, 253, 1110, 267]
     304
  
   
     18
     2#out:1
     16#in:2
  
   
     z
     33
     [1, 1]
     21#out:1
     [58, 0]
     
       513
       27#in:1
    
     
       60
       [2, 1]
       [0, -42; -523, 0]
       20#in:3
    
  
   
     x
     1
     [0, 0]
     1#out:1
     276#in:1
  
   
     11
     4#out:1
     [-30, 0]
     10#in:2
  
   
     79
     111#out:1
     85#in:1
  
   
     5
     6#out:1
     5#in:1
  
   
     23
     16#out:1
     [-20, 0]
     17#in:1
  
   
     6
     5#out:1
     4#in:1
  
   
     9
     8#out:1
     9#in:1
  
   
     8
     9#out:1
     7#in:1
  
   
     12
     7#out:1
     10#in:1
  
   
     40
     10#out:1
     12#in:1
  
   
     19
     12#out:1
     [-45, 0]
     16#in:1
  
   
     22
     17#out:1
     18#in:1
  
   
     28
     20#out:1
     19#in:1
  
   
     83
     113#out:1
     111#in:1
  
   
     456
     22#out:1
     21#in:1
  
   
     u1
     459
     [0, 0]
     85#out:1
     253#in:1
  
   
     457
     18#out:1
     253#in:2
  
   
     458
     253#out:1
     1#in:1
  
   
     522
     276#out:1
     [10, 0]
     
       530
       [0, 39; -525, 0]
       
         532
         20#in:1
      
       
         531
         17#in:3
      
    
     
       524
       [0, -55]
       
         527
         9#in:2
      
       
         526
         [-185, 0]
         
           529
           5#in:2
        
         
           528
           2#in:1
        
      
    
     
       523
       [48, 0]
       
         534
         [0, 45]
         
           536
           23#in:1
        
         
           535
           [0, 30]
           
             540
             [0, 204; -908, 0]
             111#in:2
          
           
             539
             141#in:1
          
        
      
       
         533
         25#in:1
      
    
  
   
     y
     541
     [0, 0]
     19#out:1
     277#in:1
  
   
     y
     542
     277#out:1
     [8, 0]
     
       551
       [2, 1]
       [0, -45; -557, 0]
       
         546
         [0, -70]
         17#in:2
      
       
         544
         [0, 45]
         
           550
           [2, 1]
           [0, 85]
           22#in:1
        
         
           549
           20#in:2
        
      
    
     
       543
       [1, 1]
       26#in:1
    
  
   
     554
     274#out:1
     276#in:2
  










simulink/systems/system_137.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   105
   Simulink
   
     [250, 423, 280, 437]
     325
  
   
     [250, 468, 280, 482]
     330
     2
  
   
     [380, 60, 410, 90]
     305
     on
     top
     off
  
   
     [565, 20, 595, 50]
     308
     on
     top
     off
  
   
     [530, 60, 560, 90]
     307
     on
     top
  
   
     [715, 20, 745, 50]
     310
     on
     top
  
   
     [325, 115, 355, 145]
     304
     on
     top
     m1
  
   
     [130, 20, 215, 50]
     312
     on
     top
     (m0-m1)/2
  
   
     [210, 170, 240, 200]
     315
     a
  
   
     [325, 370, 355, 400]
     319
     -b
  
   
     [1, 1]
     [505, 170, 535, 200]
     303
     xA
     
       1
       x
    
  
   
     [1, 1]
     [505, 285, 535, 315]
     316
     yA
     
       1
       y
    
  
   
     [1, 1]
     [505, 370, 535, 400]
     318
     zA
     
       1
       z
    
  
   
     [1]
     [800, 169, 830, 201]
     320
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.8 0.8 0.8]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-2.88241','MaxYLimReal','3.3301','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','3.3301','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'x'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-2.88241','MaxYLimReal','3.3301','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','3.3301','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863])),extmgr.Configuration('Tools','Plot Navigation',true),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b')
     1
     off
  
   
     [2, 1]
     [460, 65, 480, 85]
     306
     on
     top
     |++
  
   
     [2, 1]
     [645, 25, 665, 45]
     309
     on
     top
     |-+
  
   
     [2, 1]
     [335, 25, 355, 45]
     311
     on
     top
     |-+
  
   
     [2, 1]
     [365, 175, 385, 195]
     329
     ++|
  
   
     [2, 1]
     [90, 120, 110, 140]
     313
     on
     top
     ++|
  
   
     [3, 1]
     [65, 175, 85, 195]
     314
     -+-
  
   
     [3, 1]
     [65, 290, 85, 310]
     317
     +-+
  
   
     [1]
     [690, 130, 780, 160]
     322
     x1
     inf
     on
     -1
  
   
     [1]
     [690, 285, 780, 315]
     323
     y1
     inf
     on
     -1
  
   
     [1]
     [690, 370, 780, 400]
     324
     z1
     inf
     on
     -1
  
   
     [2]
     [720, 215, 750, 250]
     321
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -3
       3
       -1
       1
       -1
    
  
   
     [850, 268, 880, 282]
     326
  
   
     97
     120#out:1
     [-25, 0]
     130#in:1
  
   
     120
     119#out:1
     130#in:2
  
   
     84
     132#out:1
     124#in:1
  
   
     y
     94
     [1, 1]
     124#out:1
     [89, 0]
     
       93
       134#in:1
    
     
       92
       [0, -45]
       
         91
         [0, -15]
         136#in:2
      
       
         90
         [-587, 0]
         
           130
           [0, -70]
           131#in:2
        
         
           88
           [0, 45]
           
             87
             [0, 85]
             122#in:1
          
           
             86
             132#in:2
          
        
      
    
  
   
     x
     115
     123#out:1
     [35, 0]
     
       165
       [1, 1]
       [55, 0]
       
         109
         [0, 39]
         
           107
           [0, 1]
           136#in:1
        
         
           106
           [-555, 0]
           
             131
             131#in:3
          
           
             129
             132#in:1
          
        
      
       
         108
         [1, 1]
         [0, -40]
         133#in:1
      
       
         110
         [147, 0]
         
           125
           [0, 90]
           142#in:1
        
         
           124
           126#in:1
        
      
    
     
       114
       [0, -55]
       
         164
         [-105, 0]
         
           112
           127#in:2
        
         
           111
           119#in:1
        
      
       
         113
         [80, 0]
         128#in:2
      
    
  
   
     z
     100
     [1, 1]
     125#out:1
     [91, 0]
     
       99
       [0, -42; -556, 0]
       132#in:3
    
     
       98
       135#in:1
    
  
   
     96
     131#out:1
     121#in:1
  
   
     102
     116#out:1
     129#in:1
  
   
     101
     129#out:1
     120#in:1
  
   
     103
     128#out:1
     116#in:1
  
   
     118
     115#out:1
     [-30, 0]
     129#in:2
  
   
     117
     127#out:1
     115#in:1
  
   
     119
     130#out:1
     [-10, 0]
     131#in:1
  
   
     121
     117#out:1
     127#in:1
  
   
     116
     118#out:1
     128#in:1
  
   
     199
     138#out:1
     [124, 0; 0, -272; -34, 0]
     252#in:1
  
   
     196
     122#out:1
     125#in:1
  
   
     197
     121#out:1
     252#in:2
  
   
     198
     252#out:1
     123#in:1
  










simulink/systems/system_175.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     181#out:1
     [35, 0; 0, -15]
     180#in:4
  
   
     2
     179#out:1
     [35, 0]
     180#in:1
  
   
     3
     180#out:1
     188#in:1
  
   
     4
     185#out:1
     [35, 0]
     184#in:2
  
   
     5
     184#out:1
     [205, 0]
     180#in:3
  
   
     6
     186#out:1
     184#in:1
  
   
     7
     187#out:1
     [109, 0; 0, -45]
     180#in:5
  
   
     8
     176#out:1
     [133, 0; 0, 40]
     180#in:2
  
   
     9
     183#out:1
     [30, 0; 0, -60]
     180#in:6
  
   
     10
     178#out:1
     183#in:1
  
   
     11
     177#out:1
     [15, 0]
     183#in:2
  
   
     12
     182#out:1
     [74, 0; 0, -150]
     180#in:7
  










simulink/systems/system_189.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     195#out:1
     [35, 0; 0, -15]
     194#in:4
  
   
     2
     193#out:1
     [35, 0]
     194#in:1
  
   
     3
     194#out:1
     202#in:1
  
   
     4
     199#out:1
     [35, 0]
     198#in:2
  
   
     5
     198#out:1
     [205, 0]
     194#in:3
  
   
     6
     200#out:1
     198#in:1
  
   
     7
     201#out:1
     [109, 0; 0, -45]
     194#in:5
  
   
     8
     190#out:1
     [133, 0; 0, 40]
     194#in:2
  
   
     9
     197#out:1
     [30, 0; 0, -60]
     194#in:6
  
   
     10
     192#out:1
     197#in:1
  
   
     11
     191#out:1
     [15, 0]
     197#in:2
  
   
     12
     196#out:1
     [74, 0; 0, -150]
     194#in:7
  










simulink/systems/system_203.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     209#out:1
     [35, 0; 0, -15]
     208#in:4
  
   
     2
     207#out:1
     [35, 0]
     208#in:1
  
   
     3
     208#out:1
     216#in:1
  
   
     4
     213#out:1
     [35, 0]
     212#in:2
  
   
     5
     212#out:1
     [205, 0]
     208#in:3
  
   
     6
     214#out:1
     212#in:1
  
   
     7
     215#out:1
     [109, 0; 0, -45]
     208#in:5
  
   
     8
     204#out:1
     [133, 0; 0, 40]
     208#in:2
  
   
     9
     211#out:1
     [30, 0; 0, -60]
     208#in:6
  
   
     10
     206#out:1
     211#in:1
  
   
     11
     205#out:1
     [15, 0]
     211#in:2
  
   
     12
     210#out:1
     [74, 0; 0, -150]
     208#in:7
  










simulink/systems/system_217.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     223#out:1
     [35, 0; 0, -15]
     222#in:4
  
   
     2
     221#out:1
     [35, 0]
     222#in:1
  
   
     3
     222#out:1
     230#in:1
  
   
     4
     227#out:1
     [35, 0]
     226#in:2
  
   
     5
     226#out:1
     [205, 0]
     222#in:3
  
   
     6
     228#out:1
     226#in:1
  
   
     7
     229#out:1
     [109, 0; 0, -45]
     222#in:5
  
   
     8
     218#out:1
     [133, 0; 0, 40]
     222#in:2
  
   
     9
     225#out:1
     [30, 0; 0, -60]
     222#in:6
  
   
     10
     220#out:1
     225#in:1
  
   
     11
     219#out:1
     [15, 0]
     225#in:2
  
   
     12
     224#out:1
     [74, 0; 0, -150]
     222#in:7
  










simulink/systems/system_231.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     237#out:1
     [35, 0; 0, -15]
     236#in:4
  
   
     2
     235#out:1
     [35, 0]
     236#in:1
  
   
     3
     236#out:1
     244#in:1
  
   
     4
     241#out:1
     [35, 0]
     240#in:2
  
   
     5
     240#out:1
     [205, 0]
     236#in:3
  
   
     6
     242#out:1
     240#in:1
  
   
     7
     243#out:1
     [109, 0; 0, -45]
     236#in:5
  
   
     8
     232#out:1
     [133, 0; 0, 40]
     236#in:2
  
   
     9
     239#out:1
     [30, 0; 0, -60]
     236#in:6
  
   
     10
     234#out:1
     239#in:1
  
   
     11
     233#out:1
     [15, 0]
     239#in:2
  
   
     12
     238#out:1
     [74, 0; 0, -150]
     236#in:7
  










simulink/systems/system_256.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   77
   Simulink
   
     [5, 1]
     [285, 75, 315, 105]
     349
     +++++
     
       1
       u
    
  
   
     [0, 1]
     [20, 506, 110, 574]
     354
     off
     
       
       
         Velg input
         Sinus
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         4000
      
       
         Tid sprang ned
         6000
      
       
         Verdi sprang
         .8*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0.3
      
       
         Frekvens
         50
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w5
    
     
  
   
     [0, 1]
     [20, 21, 110, 89]
     345
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         uA
      
       
         Tid sprang opp
         1
      
       
         Tid sprang ned
         1000
      
       
         Verdi sprang
         0.2*10
      
       
         Slope
         0.1
      
       
         Starttid
         0
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w1
    
     
  
   
     [0, 1]
     [20, 106, 110, 174]
     346
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         1000
      
       
         Tid sprang ned
         2000
      
       
         Verdi sprang
         .3*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w2
    
     
  
   
     [0, 1]
     [20, 191, 110, 259]
     347
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         2000
      
       
         Tid sprang ned
         3000
      
       
         Verdi sprang
         .5*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w3
    
     
  
   
     [0, 1]
     [20, 276, 110, 344]
     348
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         3000
      
       
         Tid sprang ned
         4000
      
       
         Verdi sprang
         .4*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w4
    
     
  
   
     [0, 1]
     [20, 366, 110, 434]
     352
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         4000
      
       
         Tid sprang ned
         6000
      
       
         Verdi sprang
         .8*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w5
    
     
  
   
     [365, 83, 395, 97]
     353
  
   
     [360, 533, 390, 547]
     355
     2
  
   
     w2
     277
     [0, 0]
     189#out:1
     [148, 0; 0, -70; 16, 0]
     174#in:2
  
   
     w1
     292
     [0, 0]
     175#out:1
     [185, 0]
     174#in:1
  
   
     w5
     295
     [0, 0]
     231#out:1
     [185, 0]
     174#in:5
  
   
     w3
     288
     [0, 0]
     203#out:1
     [156, 0; 0, -135]
     174#in:3
  
   
     w4
     280
     [0, 0]
     217#out:1
     [164, 0]
     174#in:4
  
   
     u
     296
     [0, 0]
     174#out:1
     257#in:1
  
   
     w5
     297
     [0, 0]
     258#out:1
     272#in:1
  










simulink/systems/system_258.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     264#out:1
     [35, 0; 0, -15]
     263#in:4
  
   
     2
     262#out:1
     [35, 0]
     263#in:1
  
   
     3
     263#out:1
     271#in:1
  
   
     4
     268#out:1
     [35, 0]
     267#in:2
  
   
     5
     267#out:1
     [205, 0]
     263#in:3
  
   
     6
     269#out:1
     267#in:1
  
   
     7
     270#out:1
     [109, 0; 0, -45]
     263#in:5
  
   
     8
     259#out:1
     [133, 0; 0, 40]
     263#in:2
  
   
     9
     266#out:1
     [30, 0; 0, -60]
     263#in:6
  
   
     10
     261#out:1
     266#in:1
  
   
     11
     260#out:1
     [15, 0]
     266#in:2
  
   
     12
     265#out:1
     [74, 0; 0, -150]
     263#in:7
  










simulink/systems/system_85.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [45, 133, 75, 147]
     -1
  
   
     [325, 113, 355, 157]
     -2
     top
     off
  
   
     [1, 1]
     [165, 206, 270, 244]
     -3
     off
     
  
   
     [1, 1]
     [160, 36, 265, 74]
     -4
     off
     
  
   
     [380, 128, 410, 142]
     -5
  
   
     1
     98#out:1
     [40, 0]
     87#in:1
  
   
     2
     88#out:1
     [35, 0]
     87#in:2
  
   
     3
     86#out:1
     [35, 0]
     
       4
       [0, -85]
       98#in:1
    
     
       5
       [0, 85]
       88#in:1
    
  
   
     6
     87#out:1
     110#in:1
  










simulink/systems/system_88.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [90, 235, 110, 255]
     -1
  
   
     [280, 341, 400, 389]
     -2
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [435, 353, 475, 377]
     -3
  
   
     [1, 1]
     [395, 230, 425, 260]
     -4
     U_A
  
   
     [225, 104, 300, 146]
     -5
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [225, 224, 340, 266]
     -6
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [3, 1]
     [530, 62, 540, 428]
     -7
     rectangular
     +++
     on
     Inherit: Same as first input
     on
  
   
     [200, 347, 260, 383]
     -8
     [1 1]
  
   
     [630, 235, 650, 255]
     -9
     0
  
   
     1
     90#out:1
     91#in:1
  
   
     2
     96#out:1
     90#in:1
  
   
     3
     95#out:1
     97#in:1
  
   
     4
     94#out:1
     92#in:1
  
   
     5
     89#out:1
     [50, 0]
     
       6
       94#in:1
    
     
       7
       [0, -120]
       93#in:1
    
     
       8
       [0, 120]
       96#in:1
    
  
   
     9
     93#out:1
     95#in:1
  
   
     10
     91#out:1
     95#in:3
  
   
     11
     92#out:1
     95#in:2
  










simulink/systems/system_98.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [55, 315, 75, 335]
     -1
  
   
     [265, 440, 410, 490]
     -2
     off
     on
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [540, 453, 580, 477]
     -3
     off
     on
  
   
     [430, 175, 460, 205]
     3
     on
     Active
  
   
     [1, 1]
     [420, 310, 450, 340]
     1
     U_A
     on
     I_maks
     I_min
  
   
     [285, 170, 370, 210]
     -5
     off
     on
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [275, 296, 390, 354]
     -6
     off
     Ki
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [640, 310, 670, 340]
     2
     I_maks
     I_min
  
   
     [3, 1]
     [590, 310, 620, 340]
     -7
     off
     +++
     on
     Inherit: Same as first input
     on
  
   
     [165, 447, 225, 483]
     -8
     off
     on
     [1 1]
  
   
     [690, 315, 710, 335]
     -9
     0
  
   
     5
     100#out:1
     101#in:1
  
   
     6
     108#out:1
     100#in:1
  
   
     7
     101#out:1
     [20, 0]
     107#in:3
  
   
     8
     105#out:1
     103#in:1
  
   
     10
     107#out:1
     106#in:1
  
   
     11
     106#out:1
     109#in:1
  
   
     12
     104#out:1
     102#in:1
  
   
     13
     102#out:1
     [140, 0]
     107#in:1
  
   
     1
     99#out:1
     [30, 0]
     
       15
       105#in:1
    
     
       2
       [0, 140]
       108#in:1
    
     
       4
       [0, -135]
       104#in:1
    
  
   
     18
     103#out:1
     107#in:2
  










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   117
   simulink-default.rpt
   278
   Simulink
   
     [-475, 182, -445, 218]
     355
     0
  
   
     [3, 1]
     [275, 186, 280, 224]
     327
     3
     bar
  
   
     [1]
     [370, 189, 400, 221]
     326
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.8 0.8 0.8]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData2'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-3.78743','MaxYLimReal','12.68691','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','12.68691','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Visible','on','Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','MarkerSize',8),struct('Visible','on','Color',[1 0 0],'LineStyle','-','LineWidth',1,'Marker','none','MarkerSize',8),struct('Visible','off','Color',[1 1 0],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','off','Color',[0.494117647058824 0.184313725490196 0.556862745098039],'LineStyle','-','LineWidth',1,'Marker','none')}},'UserDefinedChannelNames',{{}},'NumLines',3,'LineNames',{{'PID','Step & disturbance/u','x'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-3.78743','MaxYLimReal','12.68691','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','12.68691','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863])),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[641.666666666667 41.6666666666667 638.666666666667 599.333333333333])
     1
     off
  
   
     [1]
     [-150, 84, -120, 116]
     350
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.8 0.8 0.8]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-0.15','MaxYLimReal','1.35','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.35','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8),struct('Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8),struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8),struct('Color',[0.494117647058824 0.184313725490196 0.556862745098039],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8),struct('Color',[0.6 0.2 0],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8),struct('Color',[0 0 0],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on','MarkerSize',8)}},'UserDefinedChannelNames',{{}},'NumLines',6,'LineNames',{{'w1','w2','w3','w4','w5','u'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-0.15','MaxYLimReal','1.35','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.35','LegendVisibility','off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863])),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b')
     1
     off
  
   
     [0, 2]
     [-575, 145, -535, 205]
     354
     off
     on
     
  
   
     [2, 1]
     [30, 130, 70, 190]
     302
     off
     on
     
       1
       PID
    
     
  
   
     [2, 1]
     [30, 210, 70, 270]
     325
     on
     off
     on
     
       1
       x
       x
    
     
  
   
     [1]
     [-320, 85, -230, 115]
     353
     xd
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     [1]
     [-320, 225, -230, 255]
     356
     d
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     x
     357
     [0, 0]
     137#out:1
     [98, 0; 0, -25]
     140#in:3
  
   
     127
     140#out:1
     139#in:1
  
   
     PID
     356
     [0, 0]
     112#out:1
     [98, 0; 0, 35]
     140#in:1
  
   
     334
     256#out:1
     [188, 0]
     
       336
       [0, -60]
       249#in:1
    
     
       335
       [142, 0]
       
         296
         [0, -15]
         
           347
           [0, -45]
           173#in:1
        
         
           346
           112#in:1
        
      
       
         283
         [0, 45]
         
           359
           140#in:2
        
         
           358
           [0, 20]
           137#in:1
        
      
    
  
   
     337
     273#out:1
     [46, 0; 0, -25; 51, 0]
     
       345
       [0, 65]
       278#in:1
    
     
       344
       [338, 0]
       
         342
         [0, 80]
         137#in:2
      
       
         338
         112#in:2
      
    
  
   
     343
     256#out:2
     273#in:1
  










simulink/windowsInfo.xml


 
   
     
       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         
           1
           1
           SimulinkTopLevel
           0
           [1790.0, 700.0]
           1.1664929925866097
           [-610.15022412793, -23.029777132166373]
           [-610.15022412793, -23.029777132166373, 1023.0094316187938, 400.05955426433275]
        
         
           0
           0
           SimulinkSubsys
           112
           [1790.0, 700.0]
           0.89823233238025524
           [-131.21555927698091, 8.5940450990773343]
           [-131.21555927698091, 8.5940450990773343, 1328.5352690111702, 519.53893201554138]
        
         
           0
           0
           SimulinkSubsys
           256
           [1790.0, 700.0]
           0.77094317516110122
           [-566.44376899696056, 2.8404255319148319]
           [-566.44376899696056, 2.8404255319148319, 1547.8875379939211, 605.31914893617034]
        
         
           0
           0
           SimulinkSubsys
           85
           [1790.0, 700.0]
           1.0
           [-371.38932291666663, -73.333333333333343]
           [-371.38932291666663, -73.333333333333343, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           98
           [1790.0, 700.0]
           1.0
           [-216.38932291666663, 96.666666666666657]
           [-216.38932291666663, 96.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           137
           [1790.0, 700.0]
           1.0519584332533971
           [-107.44604863221889, 6.6914893617020823]
           [-107.44604863221889, 6.6914893617020823, 1134.3920972644378, 443.61702127659584]
        
         
           0
           0
           SimulinkSubsys
           71
           [1790.0, 700.0]
           1.0
           [-425.62760416666663, 36.666666666666657]
           [-425.62760416666663, 36.666666666666657, 1193.3333333333333, 466.66666666666669]
        
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     b8847b5d-f24c-4a82-b3a6-ebd1f12924ab
  











B. Simulink/ElecLorenz.slx




[Content_Types].xml


                      









_rels/.rels


         









metadata/coreProperties.xml


  model 2022-01-25T11:36:27Z adria adria 2022-06-03T10:21:51Z 1.59 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789










metadata/thumbnail.png













simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
  










simulink/_rels/blockdiagram.xml.rels


                









simulink/_rels/configSetInfo.xml.rels


  









simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       FromPortIcon
       ReadWrite
       All
       off
       off
       Sample time
       -1
       Auto
       Auto
       Auto
       void_void
       off
       off
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       off
       UseLocalSettings
       AllNumericTypes
       UseLocalSettings
       off
       off
       NONE
       off
       expression
       update diagram
       off
       off
       on
       off
       off
       off
       0
       off
       off
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     34f874b8-1388-474b-875a-0ec3e4e75de5
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       1860942047
       5641057
       Power_System_Blocks|Simscape
    
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       576159647
       %<AutoIncrement:1.59>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         50e-4
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         elec
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
       
         []
         
         []
         Simscape
         Full
         none
         warning
         on
         [{"value":"1","unit":"A"},{"value":"1","unit":"bar"},{"value":"1","unit":"cm^2"},{"value":"1","unit":"cm^3/s"},{"value":"1","unit":"kJ/kg"},{"value":"1","unit":"kW"},{"value":"1","unit":"l"},{"value":"1","unit":"N"},{"value":"1","unit":"N*m"},{"value":"1","unit":"V"}]
         none
         off
         off
         off
         simlog
         1
         on
         5000
         off
         
         
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
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   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   56
   
     ee_lib/Passive/Capacitor
     $bdroot/Capacitor
     534
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Capacitor
     $bdroot/Capacitor1
     535
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Capacitor
     $bdroot/Capacitor2
     536
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference
     538
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference1
     539
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference10
     636
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference2
     540
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference3
     541
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference4
     542
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference5
     543
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference6
     544
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference7
     545
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference8
     634
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Electrical Reference9
     635
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp
     546
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp1
     547
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp2
     548
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp3
     549
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp4
     550
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp5
     551
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp6
     552
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Op-Amp
     $bdroot/Op-Amp7
     553
     LIBRARY_BLOCK
  
   
     nesl_utility/PS-Simulink
Converter
     $bdroot/PS-Simulink Converter
     554
     LIBRARY_BLOCK
  
   
     nesl_utility/PS-Simulink
Converter
     $bdroot/PS-Simulink Converter1
     555
     LIBRARY_BLOCK
  
   
     nesl_utility/PS-Simulink
Converter
     $bdroot/PS-Simulink Converter2
     556
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor
     557
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor1
     558
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor10
     559
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor11
     560
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor12
     561
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor13
     562
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor14
     563
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor15
     564
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor16
     565
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor17
     566
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor18
     567
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor19
     568
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor2
     569
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor3
     570
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor4
     571
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor5
     572
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor6
     573
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor7
     574
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor8
     575
     LIBRARY_BLOCK
  
   
     ee_lib/Passive/Resistor
     $bdroot/Resistor9
     576
     LIBRARY_BLOCK
  
   
     nesl_utility/Solver
Configuration
     $bdroot/Solver Configuration
     581
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Subsystem1/Electrical Reference13
     585
     LIBRARY_BLOCK
  
   
     ee_lib/Integrated Circuits/Multiplier
     $bdroot/Subsystem1/Multiplier
     586
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     $bdroot/Subsystem2/Electrical Reference10
     591
     LIBRARY_BLOCK
  
   
     ee_lib/Integrated Circuits/Multiplier
     $bdroot/Subsystem2/Multiplier1
     592
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     $bdroot/Voltage Sensor
     600
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     $bdroot/Voltage Sensor1
     601
     LIBRARY_BLOCK
  
   
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     $bdroot/Voltage Sensor2
     602
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph
     603
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph1
     604
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph2
     605
     LIBRARY_BLOCK
  
   1
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simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on
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   on










simulink/systems/system_584.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   326
   Simulink
   
     [0, 0, 0, 0, 0, 1]
     [115, 230, 135, 250]
     1494
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 6, 1]
     [180, 184, 260, 246]
     1487
     10002000.3
     ee_lib/Integrated Circuits/Multiplier
     Multiplier
     PS
     
       off
       ee.ic.multiplier
       {"Bottom":[],"Left":[{"id":"X1","label":"X1","type":"foundation.electrical.electrical"},{"id":"X2","label":"X2","type":"foundation.electrical.electrical"},{"id":"Y1","label":"Y1","type":"foundation.electrical.electrical"},{"id":"Y2","label":"Y2","type":"foundation.electrical.electrical"},{"id":"Z1","label":"Z1","type":"foundation.electrical.electrical"},{"id":"Z2","label":"Z2","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.ic.multiplier
       ["ee.ic.multiplier"]
       ["multiplier"]
       multiplier
       1
       1
       V
       compiletime
       1
       1
       compiletime
       10e6
       Ohm
       compiletime
       10
       V
       compiletime
       0.1
       Ohm
       compiletime
       -11
       V
       compiletime
       11
       V
       compiletime
       20
       V/us
       compiletime
       1
       MHz
       compiletime
       0
       V
       compiletime
    
  
   
     [110, 183, 140, 197]
     1495
     Left
  
   
     [65, 203, 95, 217]
     1496
     2
     Left
  
   
     [275, 208, 305, 222]
     1497
     on
     3
     Right
  
   
     1
     586#lconn:3
     588#rconn:1
  
   
     2
     585#lconn:1
     [0, 0]
     
       [150, 220; 0, 20]
       
         586#lconn:4
         [-15, 0]
      
       
         586#lconn:2
         [-15, 0; 0, 20]
      
    
     
       [11, 0]
       
         586#lconn:5
         [-4, 0; 0, 10]
      
       
         586#lconn:6
      
    
  
   
     9
     586#lconn:1
     587#rconn:1
  
   
     10
     586#rconn:1
     589#rconn:1
  










simulink/systems/system_590.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   445
   Simulink
   
     [0, 0, 0, 0, 0, 1]
     [75, 100, 95, 120]
     1496
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 6, 1]
     [100, 24, 180, 86]
     1490
     10002000.3
     ee_lib/Integrated Circuits/Multiplier
     Multiplier
     PS
     
       off
       ee.ic.multiplier
       {"Bottom":[],"Left":[{"id":"X1","label":"X1","type":"foundation.electrical.electrical"},{"id":"X2","label":"X2","type":"foundation.electrical.electrical"},{"id":"Y1","label":"Y1","type":"foundation.electrical.electrical"},{"id":"Y2","label":"Y2","type":"foundation.electrical.electrical"},{"id":"Z1","label":"Z1","type":"foundation.electrical.electrical"},{"id":"Z2","label":"Z2","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.ic.multiplier
       ["ee.ic.multiplier"]
       ["multiplier"]
       multiplier
       1
       1
       V
       compiletime
       1
       1
       compiletime
       10e6
       Ohm
       compiletime
       10
       V
       compiletime
       0.1
       Ohm
       compiletime
       -11
       V
       compiletime
       11
       V
       compiletime
       20
       V/us
       compiletime
       1
       MHz
       compiletime
       0
       V
       compiletime
    
  
   
     [20, 23, 50, 37]
     1497
     Left
  
   
     [220, 48, 250, 62]
     1498
     on
     2
     Right
  
   
     [20, 43, 50, 57]
     1499
     3
     Left
  
   
     1
     592#lconn:3
     595#rconn:1
  
   
     2
     591#lconn:1
     [0, -5]
     
       [0, -10]
       
         [0, -10]
         
           592#lconn:2
        
         
           592#lconn:4
           [0, 0]
        
      
       
         592#lconn:5
         [0, 0]
      
    
     
       592#lconn:6
       [0, 0]
    
  
   
     9
     592#lconn:1
     593#rconn:1
  
   
     10
     592#rconn:1
     594#rconn:1
  










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   78
   simulink-default.rpt
   751
   Simulink
   
     [0, 0, 0, 0, 0, 1, 1]
     [1160, 390, 1200, 430]
     1537
     180
     top
     10002000.3
     ee_lib/Passive/Capacitor
     Capacitor
     PS
     
       off
       ee.passive.capacitor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.capacitor
       ["ee.passive.capacitor"]
       ["capacitor"]
       capacitor
       1
       0
       1
       compiletime
       C1
       F
       compiletime
       [1e-05, 1e-06]
       F
       compiletime
       [0, 10]
       V
       compiletime
       1
       1
       compiletime
       [1, 10]
       kHz
       compiletime
       [.8, 1.2]
       1
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       0
       s
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       [-25, 25]
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       100
       1
       compiletime
       1e-3
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       1e-3
       s
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       [-100, 100]
       V
       compiletime
       1
       s
       compiletime
       off
       None
       0
       A
       off
       A
       1
       off
       High
       -0.57
       V
       off
       V
       1
       on
       High
       -.57
       V
       off
       V
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1790, 385, 1830, 425]
     1556
     180
     top
     10002000.3
     ee_lib/Passive/Capacitor
     Capacitor
     PS
     
       off
       ee.passive.capacitor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.capacitor
       ["ee.passive.capacitor"]
       ["capacitor"]
       capacitor
       1
       0
       1
       compiletime
       C2
       F
       compiletime
       [1e-05, 1e-06]
       F
       compiletime
       [0, 10]
       V
       compiletime
       1
       1
       compiletime
       [1, 10]
       kHz
       compiletime
       [.8, 1.2]
       1
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       0
       s
       compiletime
       0
       1
       compiletime
       3
       1
       compiletime
       [-25, 25]
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       100
       1
       compiletime
       1e-3
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       1e-3
       s
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       [-100, 100]
       V
       compiletime
       1
       s
       compiletime
       off
       None
       0
       A
       off
       A
       1
       off
       High
       -0.71
       V
       off
       V
       1
       on
       Low
       -.71
       V
       off
       V
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1685, 585, 1725, 625]
     1566
     180
     top
     10002000.3
     ee_lib/Passive/Capacitor
     Capacitor
     PS
     
       off
       ee.passive.capacitor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.capacitor
       ["ee.passive.capacitor"]
       ["capacitor"]
       capacitor
       1
       0
       1
       compiletime
       C3
       F
       compiletime
       [1e-05, 1e-06]
       F
       compiletime
       [0, 10]
       V
       compiletime
       1
       1
       compiletime
       [1, 10]
       kHz
       compiletime
       [.8, 1.2]
       1
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       0
       s
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       [-25, 25]
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       100
       1
       compiletime
       1e-3
       Ohm
       compiletime
       0
       1/Ohm
       compiletime
       1e-3
       s
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       [-100, 100]
       V
       compiletime
       1
       s
       compiletime
       off
       None
       0
       A
       off
       A
       1
       off
       High
       1.05
       V
       off
       V
       1
       on
       Low
       1.05
       V
       off
       V
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1025, 555, 1045, 575]
     1540
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1135, 485, 1155, 505]
     1542
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1950, 705, 1970, 725]
     1602
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1270, 545, 1290, 565]
     1546
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1430, 510, 1450, 530]
     1552
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1625, 455, 1645, 475]
     1557
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1775, 455, 1795, 475]
     1558
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1510, 730, 1530, 750]
     1562
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1665, 660, 1685, 680]
     1565
     270
     on
     right
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1290, 330, 1310, 350]
     1600
     180
     on
     top
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 1]
     [1920, 385, 1940, 405]
     1601
     180
     on
     top
     10002000.1
     fl_lib/Electrical/Electrical Elements/Electrical Reference
     Electrical Reference
     SS
     
       off
       foundation.electrical.elements.reference
       {"Bottom":[],"Left":[{"id":"V","label":"","type":"foundation.electrical.electrical"}],"Right":[],"Top":[]}
       foundation.electrical.elements.reference
       ["foundation.electrical.elements.reference"]
       ["reference"]
       reference
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1790, 424, 1830, 451]
     1579
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1635, 414, 1675, 441]
     1580
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1445, 404, 1485, 431]
     1581
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1530, 619, 1570, 646]
     1582
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1685, 629, 1725, 656]
     1583
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1160, 454, 1200, 481]
     1584
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1040, 444, 1080, 471]
     1585
     180
     on
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1295, 449, 1335, 476]
     1586
     10002000.1
     fl_lib/Electrical/Electrical Elements/Op-Amp
     Op-Amp
     SS
     
       off
       foundation.electrical.elements.op_amp
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Right":[{"id":"out","label":"","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.elements.op_amp
       ["foundation.electrical.elements.op_amp"]
       ["op_amp"]
       op_amp
       1
       off
       None
       0
       A
       off
       A
       1
    
  
   
     [0, 1, 0, 0, 0, 1]
     [1950, 407, 1965, 423]
     1567
     5.0
     nesl_utility/PS-Simulink
Converter
     PS-Simulink
Converter
     SS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       network_engine_domain
       ps_output
       input
       output
       off
       []
       inherit
       off
    
     
       1
       y
    
  
   
     [0, 1, 0, 0, 0, 1]
     [1995, 647, 2010, 663]
     1574
     5.0
     nesl_utility/PS-Simulink
Converter
     PS-Simulink
Converter
     SS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       network_engine_domain
       ps_output
       input
       output
       off
       []
       inherit
       off
    
  
   
     [0, 1, 0, 0, 0, 1]
     [1295, 352, 1310, 368]
     1577
     5.0
     nesl_utility/PS-Simulink
Converter
     PS-Simulink
Converter
     SS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       network_engine_domain
       ps_output
       input
       output
       off
       []
       inherit
       off
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [960, 466, 1000, 494]
     1536
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R2
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       3499211588
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [960, 436, 1000, 464]
     1538
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R1
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       3890346746
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1460, 356, 1500, 384]
     1550
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R12
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       545404223
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1426, 445, 1454, 485]
     1551
     90
     left
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R11
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       3922919431
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1560, 406, 1600, 434]
     1553
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R13
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       2715962282
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1635, 371, 1675, 399]
     1554
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R14
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       418932850
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1710, 416, 1750, 444]
     1555
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R15
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       1196140742
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1470, 611, 1510, 639]
     1559
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R16
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       2348838240
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1470, 631, 1510, 659]
     1560
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R17
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       4112460543
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1506, 680, 1534, 720]
     1561
     90
     left
     10002000.3
     ee_lib/Passive/Resistor
     Resistor
     PS
     
       off
       ee.passive.resistor
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       ee.passive.resistor
       ["ee.passive.resistor","ee.passive.resistor_thermal"]
       ["physmod:ee:library:comments:passive:resistor_sscx:noThermalPort","physmod:ee:library:comments:passive:resistor_sscx:showThermalPort"]
       Simscape variant
       1
       R18
       Ohm
       compiletime
       5
       1
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       4
       1
       compiletime
       0
       1
       compiletime
       2
       1
       compiletime
       100
       V
       compiletime
       1
       W
       compiletime
       0
       1
       compiletime
       1
       1
       compiletime
       inf
       Ohm
       compiletime
       0
       1
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1
       A
       compiletime
       1
       s
       compiletime
       0
       1
       compiletime
       1e-3
       s
       compiletime
       1
       1
       compiletime
       4144164703
       1
       compiletime
       0
       1
       compiletime
       25
       degC
       compiletime
       3.93e-3
       1/K
       compiletime
       25
       degC
       compiletime
       100
       J/K
       compiletime
       70
       degC
       compiletime
       155
       degC
       compiletime
       [-50, 150]
       degC
       compiletime
       off
       High
       298.15
       K
       off
       K
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 1]
     [1530, 581, 1570, 609]
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     1
     off
  
   
     [0, 0, 0, 0, 0, 0, 1]
     [955, 529, 1000, 561]
     1572
     5.0
     nesl_utility/Solver
Configuration
     Solver
Configuration
     SS
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       network_engine_domain
       solver
       input
       generic
       []
       []
       off
       off
       off
       on
       off
       off
       0.001
       1e-06
       1e-09
       off
       off
       100
       off
       1
       off
       1e-09
       off
       NE_BACKWARD_EULER_ADVANCER
       0.001
       off
       3
       2
       off
       2
       auto
       NE_TIME_EF
       1024
       on
       0.001
       AS_NEEDED
       1024
       ROBUST
    
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1270, 595, 1350, 650]
     1588
     off
     on
     
  
   
     [0, 0, 0, 0, 0, 2, 1]
     [1240, 380, 1340, 440]
     1589
     off
     on
     
  
   
     [1]
     [1385, 210, 1475, 240]
     1591
     u
     inf
     on
     -1
  
   
     [1]
     [2100, 285, 2190, 315]
     1592
     v
     inf
     on
     -1
  
   
     [1]
     [2070, 590, 2160, 620]
     1593
     w
     inf
     on
     -1
  
   
     [0, 0, 0, 0, 0, 1, 2]
     [1870, 385, 1910, 425]
     1569
     180
     on
     top
     10002000.1
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     Voltage Sensor
     SS
     
       off
       foundation.electrical.sensors.voltage
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"V","label":"V","type":"output"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.sensors.voltage
       ["foundation.electrical.sensors.voltage"]
       ["voltage"]
       voltage
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 2]
     [1870, 625, 1910, 665]
     1573
     180
     on
     top
     10002000.1
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     Voltage Sensor
     SS
     
       off
       foundation.electrical.sensors.voltage
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"V","label":"V","type":"output"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.sensors.voltage
       ["foundation.electrical.sensors.voltage"]
       ["voltage"]
       voltage
       1
    
  
   
     [0, 0, 0, 0, 0, 1, 2]
     [1225, 330, 1265, 370]
     1576
     180
     on
     top
     10002000.1
     fl_lib/Electrical/Electrical Sensors/Voltage Sensor
     Voltage Sensor
     SS
     
       off
       foundation.electrical.sensors.voltage
       {"Bottom":[],"Left":[{"id":"p","label":"+","type":"foundation.electrical.electrical"}],"Right":[{"id":"V","label":"V","type":"output"},{"id":"n","label":"-","type":"foundation.electrical.electrical"}],"Top":[]}
       foundation.electrical.sensors.voltage
       ["foundation.electrical.sensors.voltage"]
       ["voltage"]
       voltage
       1
    
  
   
     [2]
     [1970, 470, 2000, 505]
     1587
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -3
       3
       -1
       6
       -1
    
  
   
     [2]
     [1525, 280, 1555, 315]
     1590
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -4
       4
       -6
       4
       -1
    
  
   
     [2]
     [2060, 480, 2090, 515]
     1597
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -6
       4
       -1
       6
       -1
    
  
   
     186
     [1845, 440; 0, 0]
     546#rconn:1
     
       [1845, 405; 0, 35]
       
         600#lconn:1
         [-10, 0]
      
       
         535#lconn:1
         [0, 0]
      
       
         [1378, 322; 467, 0; 0, 83]
         
           [-442, 0; 0, 128]
           558#lconn:1
        
         
           576#lconn:1
           [3, 0; 0, -48]
        
      
    
     
       584#lconn:1
       [-9, 0; 0, -58; 599, 0; 0, -112]
    
  
   
     195
     [1521, 625; 4, 0]
     564#rconn:1
     
       567#lconn:1
       [6, 0; 0, 30]
    
     
       549#lconn:2
       [6, 0]
    
  
   
     198
     563#lconn:1
     [-5, 0]
     
       562#rconn:1
       [0, 45]
    
     
       547#rconn:1
       [0, 0]
    
  
   
     202
     553#lconn:1
     [-60, 0]
     
       [1219, 410; 1, 0; 0, 45]
       
         534#lconn:1
         [4, 0]
      
       
         [1219, 395; 0, 15]
         
           602#lconn:1
           [9, 0; 0, 45]
        
         
           590#lconn:1
           [-6, 0]
        
      
    
     
       [0, 15]
       
         [1220, 593; 0, -123]
         
           584#lconn:2
           [-35, 0; 0, -42]
        
         
           557#lconn:1
           [-9, 0; 0, 113; 284, 0]
        
      
       
         551#rconn:1
         [5, 0]
      
    
  
   
     212
     573#lconn:1
     [0, 0]
     
       572#lconn:1
       [-25, 0; 0, -5]
    
     
       553#lconn:2
       [0, 20]
    
  
   
     215
     590#lconn:2
     [-15, 0; 0, 349; 629, 0; 0, -129]
     
       601#lconn:1
       [-16, 0]
    
     
       [-99, 0]
       
         565#lconn:1
         [-9, 0; 0, 118; 294, 0; 0, -118]
      
       
         550#rconn:1
         [0, 0]
      
       
         536#lconn:1
      
    
  
   
     221
     568#lconn:1
     [-15, 0]
     
       567#rconn:1
       [0, 40]
    
     
       549#rconn:1
       [0, 0]
    
  
   
     224
     [1085, 460; 0, 0]
     571#lconn:1
     
       570#rconn:1
       [-10, 0; 0, 40]
    
     
       552#rconn:1
       [-10, 0]
    
  
   
     227
     [1440, 425; 5, 0]
     574#rconn:1
     
       560#lconn:1
       [0, -5]
    
     
       548#lconn:1
       [10, 0]
    
  
   
     230
     566#lconn:1
     [-5, 0; 0, -20]
     
       565#rconn:1
       [-10, 0]
    
     
       549#lconn:1
       [0, 5]
    
  
   
     233
     576#rconn:1
     [0, 0]
     
       [1430, 410; 9, 0; 0, -40; 6, 0]
       
         548#lconn:2
         [0, 0]
      
       
         575#rconn:1
      
    
     
       559#lconn:1
    
  
   
     238
     561#lconn:1
     [-21, 0]
     
       559#rconn:1
       [9, 0; 0, 50]
    
     
       548#rconn:1
       [24, 0]
    
  
   
     243
     551#lconn:2
     [6, 0]
     
       534#rconn:1
       [6, 0; 0, 50]
    
     
       571#rconn:1
    
  
   
     246
     [1035, 480; -20, 0]
     557#rconn:1
     
       552#lconn:1
       [10, 0; 0, 15]
    
     
       569#lconn:1
       [0, 0]
    
  
   
     251
     546#lconn:2
     [0, 0]
     
       535#rconn:1
       [0, 25]
    
     
       563#rconn:1
    
  
   
     254
     [1020, 450; 0, -30; 5, 0]
     570#lconn:1
     
       558#rconn:1
       [5, 0]
    
     
       552#lconn:2
       [-5, 0]
    
  
   
     257
     [1375, 465; 0, 30]
     572#rconn:1
     
       574#lconn:1
       [0, 40]
    
     
       553#rconn:1
       [25, 0]
    
  
   
     260
     [1035, 545; 0, 5]
     569#rconn:1
     
       538#lconn:1
       [0, 5]
    
     
       581#rconn:1
       [20, 0]
    
  
   
     266
     550#lconn:2
     [0, 0]
     
       536#rconn:1
       [0, 30]
    
     
       568#rconn:1
    
  
   
     268
     [1615, 420; 0, 0]
     561#rconn:1
     
       562#lconn:1
       [-5, 0; 0, 35]
    
     
       547#lconn:2
       [-5, 0]
    
  
   
     2
     541#lconn:1
     560#rconn:1
  
   
     3
     546#lconn:1
     [10, 0]
     543#lconn:1
  
   
     314
     600#rconn:1
     554#lconn:1
  
   
     5
     551#lconn:1
     539#lconn:1
  
   
     6
     550#lconn:1
     [5, 0]
     545#lconn:1
  
   
     7
     555#lconn:1
     601#rconn:1
  
   
     8
     547#lconn:1
     [15, 0]
     542#lconn:1
  
   
     9
     590#rconn:1
     575#lconn:1
  
   
     10
     540#lconn:1
     573#rconn:1
  
   
     11
     584#rconn:1
     564#lconn:1
  
   
     12
     556#lconn:1
     602#rconn:1
  
   
     13
     544#lconn:1
     566#rconn:1
  
   
     28
     555#out:1
     [14, 0]
     
       38
       633#in:1
    
     
       26
       [0, -50]
       
         25
         [-115, 0; 0, -71]
         
           24
           [116, 0; 0, -29]
           605#in:2
        
         
           23
           [0, -39]
           603#in:2
        
      
       
         22
         599#in:1
      
    
  
   
     35
     556#out:1
     [5, 0]
     
       450
       [5, 0; 0, -70]
       
         307
         [0, -65]
         597#in:1
      
       
         32
         [170, 0]
         
           31
           [0, -55; 566, 0; 0, 205; -147, 0; 0, 40]
           603#in:1
        
         
           30
           604#in:1
        
      
    
     
       449
       749#in:1
    
  
   
     310
     634#lconn:1
     602#rconn:2
  
   
     318
     635#lconn:1
     600#rconn:2
  
   
     326
     636#lconn:1
     [0, -55]
     601#rconn:2
  
   
     y
     20
     554#out:1
     [29, 0; 0, -60]
     
       323
       [31, 0]
       
         18
         [0, 135]
         605#in:1
      
       
         315
         577#in:1
      
    
     
       321
       [-88, 0; 0, -55]
       
         16
         [0, -44; -401, 0]
         604#in:2
      
       
         15
         [0, 0]
         598#in:1
      
    
  
   
     C3
     [1694, 575, 1708, 589]
     [0, 0, 0, 0]
     -1
  
   
     R17
     [1477, 661, 1497, 675]
     [0, 0, 0, 0]
     -2
  
   
     w
     [1762, 629, 1772, 643]
     [0, 0, 0, 0]
     -3
  
   
     R18
     [1533, 694, 1553, 708]
     [0, 0, 0, 0]
     -4
  
   
     R19
     [1539, 567, 1559, 581]
     [0, 0, 0, 0]
     -5
  
   
     R20
     [1625, 607, 1645, 621]
     [0, 0, 0, 0]
     -6
  
   
     R16
     [1476, 598, 1496, 612]
     [0, 0, 0, 0]
     -7
  
   
     C2
     [1802, 375, 1816, 389]
     [0, 0, 0, 0]
     -8
  
   
     R11
     [1453, 455, 1472, 469]
     [0, 0, 0, 0]
     -9
  
   
     R12
     [1469, 342, 1489, 356]
     [0, 0, 0, 0]
     -10
  
   
     R15
     [1719, 402, 1739, 416]
     [0, 0, 0, 0]
     -11
  
   
     R14
     [1643, 357, 1663, 371]
     [0, 0, 0, 0]
     -12
  
   
     v
     [1861, 425, 1868, 439]
     [0, 0, 0, 0]
     -13
  
   
     R3
     [1050, 506, 1064, 520]
     [0, 0, 0, 0]
     -14
  
   
     R13
     [1565, 392, 1585, 406]
     [0, 0, 0, 0]
     -15
  
   
     R2
     [972, 493, 986, 507]
     [0, 0, 0, 0]
     -16
  
   
     R8
     [1402, 342, 1416, 356]
     [0, 0, 0, 0]
     -17
  
   
     R9
     [1371, 381, 1385, 395]
     [0, 0, 0, 0]
     -18
  
   
     R10
     [1397, 441, 1417, 455]
     [0, 0, 0, 0]
     -19
  
   
     U
     [1241, 445, 1250, 459]
     [0, 0, 0, 0]
     -20
  
   
     R1
     [972, 425, 986, 439]
     [0, 0, 0, 0]
     -21
  
   
     R6
     [1251, 529, 1265, 543]
     [0, 0, 0, 0]
     -22
  
   
     C1
     [1173, 375, 1187, 389]
     [0, 0, 0, 0]
     -23
  
   
     R7
     [1331, 509, 1345, 523]
     [0, 0, 0, 0]
     -24
  
   
     R5
     [1114, 433, 1128, 447]
     [0, 0, 0, 0]
     -25
  
   
     R4
     [1050, 391, 1064, 405]
     [0, 0, 0, 0]
     -26
  










simulink/windowsInfo.xml


 
   
     
       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         
           1
           1
           SimulinkTopLevel
           0
           [1790.0, 700.0]
           0.77874362697416044
           [797.78318247054585, 192.02232478691661]
           [797.78318247054585, 192.02232478691661, 1532.3827919723437, 599.25584043611207]
        
         
           0
           0
           SimulinkSubsys
           656
           [1790.0, 700.0]
           1.0
           [-216.38932291666663, 96.666666666666657]
           [-216.38932291666663, 96.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           643
           [1790.0, 700.0]
           1.0
           [-371.38932291666663, -73.333333333333343]
           [-371.38932291666663, -73.333333333333343, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           185
           [1790.0, 700.0]
           0.81486068111455112
           [-104.73150962512659, -56.92777069643347]
           [-104.73150962512659, -56.92777069643347, 1464.4630192502532, 572.69503546099281]
        
         
           0
           0
           SimulinkSubsys
           532
           [1790.0, 700.0]
           1.2018264840182646
           [-167.55053191489361, 8.3510638297871935]
           [-167.55053191489361, 8.3510638297871935, 992.93313069908834, 388.29787234042561]
        
         
           0
           0
           SimulinkSubsys
           375
           [1790.0, 700.0]
           3.2598161341550473
           [6.9630917477116725, 128.49439902648703]
           [6.9630917477116725, 128.49439902648703, 366.07381650457666, 143.157358409611]
        
         
           0
           0
           SimulinkSubsys
           379
           [1790.0, 700.0]
           4.4536280740930732
           [1.0268309925789367, 19.856495475803513]
           [1.0268309925789367, 19.856495475803513, 267.94633801484224, 104.78348413988243]
        
         
           0
           0
           SimulinkSubsys
           512
           [1790.0, 700.0]
           1.2018264840182646
           [-167.74532641149102, 8.3510638297871935]
           [-167.74532641149102, 8.3510638297871935, 992.93313069908834, 388.29787234042561]
        
         
           0
           0
           SimulinkSubsys
           392
           [1791.0, 701.0]
           0.815432698978394
           [-118.76790794427052, -56.411767712566046]
           [-118.76790794427052, -56.411767712566046, 1464.2532749739983, 573.11085748563528]
        
         
           0
           0
           SimulinkSubsys
           443
           [1791.0, 701.0]
           3.2599999999999993
           [6.9734151329243161, 127.42535787321063]
           [6.9734151329243161, 127.42535787321063, 366.25766871165655, 143.35378323108387]
        
         
           0
           0
           SimulinkSubsys
           187
           [1790.0, 700.0]
           0.92467306607043742
           [-29.732790640161966, 7.20760574561325]
           [-29.732790640161966, 7.20760574561325, 1290.5462234393995, 504.68288067462549]
        
         
           0
           0
           SimulinkSubsys
           108
           [1790.0, 700.0]
           0.97
           [-530.12027491408935, -196.27148044068383]
           [-530.12027491408935, -196.27148044068383, 1230.2405498281787, 481.09965635738831]
        
         
           0
           0
           SimulinkSubsys
           126
           [1790.0, 700.0]
           0.97
           [-613.70621241408935, -166.87288659793819]
           [-613.70621241408935, -166.87288659793819, 1230.2405498281787, 481.09965635738831]
        
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     484095c7-f168-4b90-8fba-bda2ac0d7177
  











B. Simulink/LorenzBifurcationModel.slx




[Content_Types].xml


                      









_rels/.rels


         









metadata/coreProperties.xml


  model 2022-03-29T08:33:40Z adria adria 2022-05-18T07:16:29Z 1.4 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789










metadata/thumbnail.png


=
=]












simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
  










simulink/_rels/blockdiagram.xml.rels


              









simulink/_rels/configSetInfo.xml.rels


  









simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     c3adb74e-a996-4b9c-99c9-332540db175b
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       574766187
       %<AutoIncrement:1.4>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         simtime
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
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   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   0
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   114
   simulink-default.rpt
   20
   Simulink
   
     [595, 215, 625, 245]
     24
     s
  
   
     [500, 255, 530, 285]
     26
     270
     on
     left
     r
  
   
     [635, 590, 665, 620]
     30
     on
     top
     b
  
   
     [1, 1]
     [665, 215, 695, 245]
     20
     xA
     
       1
       x
    
  
   
     [1, 1]
     [665, 370, 695, 400]
     21
     yA
     
       1
       y
    
  
   
     [1, 1]
     [665, 525, 695, 555]
     22
     zA
     
       1
       z
    
  
   
     [2, 1]
     [635, 447, 665, 478]
     27
     on
     top
  
   
     [2, 1]
     [635, 487, 665, 518]
     29
     on
     top
  
   
     [2, 1]
     [545, 220, 565, 240]
     23
     -+
  
   
     [3, 1]
     [545, 375, 565, 395]
     25
     +--
  
   
     [2, 1]
     [545, 530, 565, 550]
     28
     +-
  
   
     [1]
     [855, 215, 945, 245]
     35
     x
     inf
     on
     -1
  
   
     [1]
     [855, 370, 945, 400]
     37
     y
     inf
     on
     -1
  
   
     [1]
     [855, 525, 945, 555]
     38
     z
     inf
     on
     -1
  
   
     1
     12#out:1
     5#in:1
  
   
     2
     11#out:1
     1#in:1
  
   
     x
     15
     [1, 1]
     4#out:1
     [19, 0]
     
       14
       [45, 0]
       
         13
         [0, 225]
         
           12
           [0, 55]
           8#in:2
        
         
           11
           7#in:1
        
      
       
         10
         14#in:1
      
    
     
       5
       [0, -39; -164, 0]
       
         4
         [-40, 0]
         2#in:1
      
       
         3
         11#in:1
      
    
  
   
     16
     1#out:1
     4#in:1
  
   
     z
     20
     [1, 1]
     6#out:1
     [19, 0]
     
       39
       19#in:1
    
     
       19
       [0, -70]
       7#in:2
    
     
       17
       [0, 65]
       3#in:1
    
  
   
     21
     7#out:1
     [-101, 0; 0, -80]
     12#in:2
  
   
     22
     3#out:1
     [-75, 0]
     13#in:2
  
   
     y
     32
     [1, 1]
     5#out:1
     [19, 0]
     
       31
       [0, -29; -136, 0; 0, -101]
       11#in:2
    
     
       30
       15#in:1
    
     
       25
       [0, 39; -26, 0]
       
         24
         [-138, 0]
         12#in:3
      
       
         23
         [0, 71]
         8#in:1
      
    
  
   
     33
     8#out:1
     [-75, 0]
     13#in:1
  
   
     34
     2#out:1
     [0, 52; 40, 0]
     12#in:1
  
   
     35
     13#out:1
     6#in:1
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       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [1790.0, 700.0]
         1.1397758234374689
         [198.10991433862227, 180.8142493638677]
         [198.10991433862227, 180.8142493638677, 1046.989512143133, 409.43723938558276]
      
       
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     18ce0950-e8ea-4f6f-95ed-fc3a46ef5634
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  model 2022-01-26T14:00:47Z adria adria 2022-05-30T07:50:09Z 1.11 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789
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simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
           
             D1
             -436207361
             true
             
               .1
            
             2
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.1
           D1
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
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simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       inf
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       1
       Port number
       off
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       off
       on
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       1
       off
       -1
    
     
       One-based contiguous
       3
       {1,2,3}
       Last data port
       Error
       off
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       -1
       off
    
     
       4
       none
       off
       BusObject
       off
    
     
       1
       Port number
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       Dialog
       held
       []
       off
       off
       0
       on
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       0
       1
       0
       -1
       on
    
     
       0.5
       -0.5
       on
       on
       -1
       []
       []
       Inherit: Same as input
       off
       Floor
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       1
       0
       1
       double
       -1
       on
       on
    
     
       FromPortIcon
       ReadWrite
       All
       off
       off
       Sample time
       -1
       Auto
       Auto
       Auto
       void_void
       off
       off
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       off
       UseLocalSettings
       AllNumericTypes
       UseLocalSettings
       off
       off
       NONE
       off
       expression
       update diagram
       off
       off
       on
       off
       off
       off
       0
       off
       off
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
     
       [1]
       [1 2 1]
       auto
       ''
       auto
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     2f1b5684-1820-4da7-a428-92f67d16d16e
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       575802091
       %<AutoIncrement:1.11>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
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     []
     
     
       
         []
         
         []
         0.0
         10
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
     
  










simulink/configSetInfo.xml


 
   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   3
   
     simulink/Sinks/XY Graph
     $bdroot/Subsystem1/XY Graph
     38
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/w1/Chirp Signal
     102
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/w1/Rampe
     105
     LIBRARY_BLOCK
  
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/systems/_rels/system_20.xml.rels


  









simulink/systems/_rels/system_42.xml.rels


   









simulink/systems/system_20.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   116
   Simulink
   
     [-245, 58, -215, 72]
     19
  
   
     [150, 50, 180, 80]
     5
     s
  
   
     [185, 95, 215, 125]
     7
     on
     top
     r
  
   
     [150, 255, 180, 285]
     9
     on
     top
     20
  
   
     [175, 355, 205, 385]
     11
     on
     top
     b
  
   
     [60, 280, 90, 310]
     13
     5
  
   
     [1, 1]
     [225, 50, 255, 80]
     1
     sqrt(b*(r-1))/10
     
       1
       u
    
  
   
     [1, 1]
     [225, 175, 255, 205]
     2
     sqrt(b*(r-1))/10
     
       1
       v
    
  
   
     [1, 1]
     [225, 300, 255, 330]
     3
     (r-1)/20
     
       1
       w
    
  
   
     [1, 1]
     [-125, 28, 5, 102]
     272
     off
     
       
       
         U_A
         0
      
       
         U_maks
         inf
      
       
         U_min
         -inf
      
       
         Kc
         kc*1
      
       
         Active
         0
      
       
         Ti
         ti*1
      
       
         Td
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Arbeidpunkt
         
           U_A
           
        
         
           U_maks
           
        
         
           U_min
           
        
      
       
         Proporsjonal
         
           Kc
           
        
         
           Active
           
        
      
       
         Integral
         
           Ti
           
        
      
       
         Derivat
         
           Td
           
        
      
    
     
       1
       u1
    
     
  
   
     [2, 1]
     [225, 252, 255, 283]
     8
     on
     top
  
   
     [2, 1]
     [22, 240, 53, 270]
     12
     270
     on
     left
  
   
     [3, 1]
     [95, 55, 115, 75]
     4
     -++
  
   
     [3, 1]
     [110, 180, 130, 200]
     6
     +--
  
   
     [2, 1]
     [110, 305, 130, 325]
     10
     +-
  
   
     [2, 1]
     [-180, 55, -160, 75]
     274
     |+-
  
   
     [1]
     [455, 20, 545, 50]
     16
     x1
     inf
     on
     -1
  
   
     [1]
     [455, 60, 545, 90]
     17
     y1
     inf
     on
     -1
  
   
     [1]
     [455, 100, 545, 130]
     18
     z1
     inf
     on
     -1
  
   
     [2]
     [385, 45, 415, 80]
     15
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -3
       3
       0
       4
       -1
    
  
   
     [535, 213, 565, 227]
     20
  
   
     4
     4#out:1
     5#in:1
  
   
     u
     1
     [1, 1]
     1#out:1
     [19, 0]
     
       13
       [24, 0; 0, 100]
       
         30
         [27, 0]
         
           41
           [0, -110]
           15#in:1
        
         
           40
           [98, 0; 0, -130]
           17#in:1
        
      
       
         29
         [0, 95]
         8#in:1
      
    
     
       7
       [0, 45]
       7#in:1
    
     
       6
       [0, -39; -174, 0]
       
         108
         4#in:1
      
       
         21
         [-75, 0]
         12#in:1
      
    
  
   
     16
     10#out:1
     3#in:1
  
   
     v
     2
     [1, 1]
     2#out:1
     [19, 0]
     
       112
       [0, -40; -174, 0]
       4#in:3
    
     
       28
       [0, 30]
       
         121
         [143, 0]
         
           117
           [0, 177; -592, 0]
           94#in:2
        
         
           27
           [14, 0]
           
             110
             41#in:1
          
           
             75
             [0, -145]
             18#in:1
          
        
      
       
         10
         [-159, 0]
         
           118
           [-75, 0]
           12#in:2
        
         
           22
           6#in:3
        
      
    
  
   
     5
     7#out:1
     [-60, 0]
     6#in:1
  
   
     w
     12
     [1, 1]
     3#out:1
     [23, 0]
     
       33
       [0, -40]
       
         32
         [75, 0]
         
           45
           [0, -205]
           15#in:2
        
         
           44
           [86, 0; 0, -160]
           19#in:1
        
      
       
         17
         8#in:2
      
    
     
       18
       [0, 55]
       11#in:1
    
  
   
     14
     8#out:1
     9#in:1
  
   
     3
     5#out:1
     1#in:1
  
   
     25
     12#out:1
     [0, 20]
     13#in:1
  
   
     34
     6#out:1
     2#in:1
  
   
     19
     11#out:1
     [-50, 0]
     10#in:2
  
   
     26
     13#out:1
     [25, 0]
     10#in:1
  
   
     15
     9#out:1
     [-59, 0; 0, -80]
     6#in:2
  
   
     u1
     113
     [0, 0]
     42#out:1
     4#in:2
  
   
     114
     94#out:1
     42#in:1
  
   
     115
     40#out:1
     94#in:1
  










simulink/systems/system_39.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   120
   Simulink
   
     [-65, 58, -35, 72]
     39
  
   
     [150, 50, 180, 80]
     24
     s
  
   
     [185, 95, 215, 125]
     26
     on
     top
     r
  
   
     [150, 255, 180, 285]
     28
     on
     top
     20
  
   
     [175, 355, 205, 385]
     30
     on
     top
     b
  
   
     [60, 280, 90, 310]
     32
     5
  
   
     [1, 1]
     [225, 50, 255, 80]
     20
     -0.57
     
       1
       u
    
  
   
     [1, 1]
     [225, 175, 255, 205]
     21
     -0.71
     
       1
       v
    
  
   
     [1, 1]
     [225, 300, 255, 330]
     22
     1.05
     
       1
       w
    
  
   
     [2, 1]
     [225, 252, 255, 283]
     27
     on
     top
  
   
     [2, 1]
     [22, 240, 53, 270]
     31
     270
     on
     left
  
   
     [3, 1]
     [95, 55, 115, 75]
     23
     -++
  
   
     [3, 1]
     [110, 180, 130, 200]
     25
     +--
  
   
     [2, 1]
     [110, 305, 130, 325]
     29
     +-
  
   
     [1]
     [455, 20, 545, 50]
     35
     x
     inf
     on
     -1
  
   
     [1]
     [455, 60, 545, 90]
     36
     y
     inf
     on
     -1
  
   
     [1]
     [455, 100, 545, 130]
     37
     z
     inf
     on
     -1
  
   
     [2]
     [385, 45, 415, 80]
     34
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -3
       3
       0
       4
       -1
    
  
   
     [535, 213, 565, 227]
     38
  
   
     177
     34#out:1
     28#in:1
  
   
     w
     160
     [1, 1]
     28#out:1
     [23, 0]
     
       159
       [0, -40]
       
         158
         [75, 0]
         
           157
           [0, -205]
           38#in:2
        
         
           156
           [86, 0; 0, -160]
           37#in:1
        
      
       
         153
         29#in:2
      
    
     
       152
       [0, 55]
       24#in:1
    
  
   
     v
     150
     [1, 1]
     27#out:1
     [19, 0]
     
       179
       [0, -40; -174, 0]
       32#in:3
    
     
       149
       [0, 30]
       
         148
         [157, 0]
         
           178
           95#in:1
        
         
           146
           [0, -145]
           36#in:1
        
      
       
         145
         [-159, 0]
         
           144
           [-75, 0]
           30#in:2
        
         
           143
           33#in:3
        
      
    
  
   
     161
     21#out:1
     26#in:1
  
   
     138
     23#out:1
     [-59, 0; 0, -80]
     33#in:2
  
   
     u
     176
     [1, 1]
     26#out:1
     [19, 0]
     
       175
       [24, 0; 0, 100]
       
         174
         [27, 0]
         
           173
           [0, -110]
           38#in:1
        
         
           172
           [98, 0; 0, -130]
           35#in:1
        
      
       
         169
         [0, 95]
         29#in:1
      
    
     
       168
       [0, 45]
       22#in:1
    
     
       167
       [0, -39; -174, 0]
       
         166
         32#in:1
      
       
         165
         [-75, 0]
         30#in:1
      
    
  
   
     164
     32#out:1
     21#in:1
  
   
     140
     24#out:1
     [-50, 0]
     34#in:2
  
   
     139
     25#out:1
     [25, 0]
     34#in:1
  
   
     162
     30#out:1
     [0, 20]
     25#in:1
  
   
     163
     22#out:1
     [-60, 0]
     33#in:1
  
   
     151
     29#out:1
     23#in:1
  
   
     141
     33#out:1
     27#in:1
  










simulink/systems/system_42.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [45, 133, 75, 147]
     -1
  
   
     [325, 113, 355, 157]
     -2
     top
     off
  
   
     [1, 1]
     [165, 206, 270, 244]
     -3
     off
     
  
   
     [1, 1]
     [160, 36, 265, 74]
     -4
     off
     
  
   
     [380, 128, 410, 142]
     -5
  
   
     1
     55#out:1
     [40, 0]
     44#in:1
  
   
     2
     45#out:1
     [35, 0]
     44#in:2
  
   
     3
     43#out:1
     [35, 0]
     
       4
       [0, -85]
       55#in:1
    
     
       5
       [0, 85]
       45#in:1
    
  
   
     6
     44#out:1
     67#in:1
  










simulink/systems/system_45.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [90, 235, 110, 255]
     -1
  
   
     [280, 341, 400, 389]
     -2
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [435, 353, 475, 377]
     -3
  
   
     [1, 1]
     [395, 230, 425, 260]
     -4
     U_A
  
   
     [225, 104, 300, 146]
     -5
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [225, 224, 340, 266]
     -6
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [3, 1]
     [530, 62, 540, 428]
     -7
     rectangular
     +++
     on
     Inherit: Same as first input
     on
  
   
     [200, 347, 260, 383]
     -8
     [1 1]
  
   
     [630, 235, 650, 255]
     -9
     0
  
   
     1
     47#out:1
     48#in:1
  
   
     2
     53#out:1
     47#in:1
  
   
     3
     52#out:1
     54#in:1
  
   
     4
     51#out:1
     49#in:1
  
   
     5
     46#out:1
     [50, 0]
     
       6
       51#in:1
    
     
       7
       [0, -120]
       50#in:1
    
     
       8
       [0, 120]
       53#in:1
    
  
   
     9
     50#out:1
     52#in:1
  
   
     10
     48#out:1
     52#in:3
  
   
     11
     49#out:1
     52#in:2
  










simulink/systems/system_55.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [55, 315, 75, 335]
     -1
  
   
     [265, 440, 410, 490]
     -2
     off
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [540, 453, 580, 477]
     -3
     off
  
   
     [430, 175, 460, 205]
     3
     Active
  
   
     [1, 1]
     [515, 310, 545, 340]
     1
     U_A
     on
     I_maks
     I_min
  
   
     [285, 170, 370, 210]
     -5
     off
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [370, 296, 485, 354]
     -6
     off
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [640, 310, 670, 340]
     2
     I_maks
     I_min
  
   
     [3, 1]
     [590, 310, 620, 340]
     -7
     off
     +++
     on
     Inherit: Same as first input
     on
  
   
     [165, 447, 225, 483]
     -8
     off
     [1 1]
  
   
     [690, 315, 710, 335]
     -9
     0
  
   
     1
     56#out:1
     [30, 0]
     
       2
       [0, 140]
       65#in:1
    
     
       3
       62#in:1
    
     
       4
       [0, -135]
       61#in:1
    
  
   
     5
     57#out:1
     58#in:1
  
   
     6
     65#out:1
     57#in:1
  
   
     7
     58#out:1
     [20, 0]
     64#in:3
  
   
     8
     62#out:1
     60#in:1
  
   
     9
     60#out:1
     64#in:2
  
   
     10
     64#out:1
     63#in:1
  
   
     11
     63#out:1
     66#in:1
  
   
     12
     61#out:1
     59#in:1
  
   
     13
     59#out:1
     [140, 0]
     64#in:1
  










simulink/systems/system_99.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     105#out:1
     [35, 0; 0, -15]
     104#in:4
  
   
     2
     103#out:1
     [35, 0]
     104#in:1
  
   
     3
     104#out:1
     112#in:1
  
   
     4
     109#out:1
     [35, 0]
     108#in:2
  
   
     5
     108#out:1
     [205, 0]
     104#in:3
  
   
     6
     110#out:1
     108#in:1
  
   
     7
     111#out:1
     [109, 0; 0, -45]
     104#in:5
  
   
     8
     100#out:1
     [133, 0; 0, 40]
     104#in:2
  
   
     9
     107#out:1
     [30, 0; 0, -60]
     104#in:6
  
   
     10
     102#out:1
     107#in:1
  
   
     11
     101#out:1
     [15, 0]
     107#in:2
  
   
     12
     106#out:1
     [74, 0; 0, -150]
     104#in:7
  










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   212
   simulink-default.rpt
   113
   Simulink
   
     [815, 335, 845, 365]
     273
     0.0616
  
   
     [3, 1]
     [905, 246, 910, 284]
     40
     3
     bar
  
   
     [1]
     [990, 184, 1090, 346]
     39
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-1.57416','MaxYLimReal','0.24335','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.57416','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Visible','off','Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on','Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','off')}},'UserDefinedChannelNames',{{}},'NumLines',3,'LineNames',{{'I','Y','Constant'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-1.57416','MaxYLimReal','0.24335','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','1.57416','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [1, 1]
     [770, 195, 810, 255]
     19
     on
     off
     on
     
       1
       I
       v
    
     
  
   
     [1, 1]
     [770, 270, 810, 330]
     38
     off
     on
     
       1
       Y
       v
    
     
  
   
     [0, 1]
     [550, 226, 640, 294]
     272
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         1
      
       
         Tid sprang ned
         35
      
       
         Verdi sprang
         0.2
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         0
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w1
    
     
  
   
     178
     98#out:1
     97#in:1
  
   
     I
     179
     [1, 1]
     20#out:1
     [43, 0; 0, 30]
     98#in:1
  
   
     Y
     180
     [1, 1]
     39#out:1
     [41, 0; 0, -35]
     98#in:2
  
   
     w1
     181
     [0, 0]
     99#out:1
     [55, 0]
     
       184
       [0, -35]
       20#in:1
    
     
       183
       [0, 40]
       39#in:1
    
  
   
     185
     113#out:1
     [31, 0; 0, -75]
     98#in:3
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       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         
           1
           1
           SimulinkSubsys
           39
           [1790.0, 700.0]
           1.1986688476917484
           [-168.86456410813156, 11.023362509671074]
           [-168.86456410813156, 11.023362509671074, 995.54880034741075, 389.32075991239526]
        
         
           0
           0
           SimulinkTopLevel
           0
           [1790.0, 700.0]
           2.1184719287875584
           [538.58249440891836, 172.35771764893084]
           [538.58249440891836, 172.35771764893084, 563.29910116689655, 220.28456470213831]
        
         
           0
           0
           SimulinkSubsys
           20
           [1790.0, 700.0]
           1.164394075429712
           [-352.42674559853867, 7.9765791535538426]
           [-352.42674559853867, 7.9765791535538426, 1024.8534911970773, 400.78069488153864]
        
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     3d80d123-89ee-4169-be39-11496bafdd9b
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   Update 5
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     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
           
             D1
             -436207361
             true
             
               .1
            
             2
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         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.1
           D1
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
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simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       inf
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       1
       Port number
       off
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       off
       on
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       1
       off
       -1
    
     
       One-based contiguous
       3
       {1,2,3}
       Last data port
       Error
       off
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       -1
       off
    
     
       4
       none
       off
       BusObject
       off
    
     
       1
       Port number
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       Dialog
       held
       []
       off
       off
       0
       on
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       0
       1
       0
       -1
       on
    
     
       0.5
       -0.5
       on
       on
       -1
       []
       []
       Inherit: Same as input
       off
       Floor
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       1
       0
       1
       double
       -1
       on
       on
    
     
       FromPortIcon
       ReadWrite
       All
       off
       off
       Sample time
       -1
       Auto
       Auto
       Auto
       void_void
       off
       off
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       off
       UseLocalSettings
       AllNumericTypes
       UseLocalSettings
       off
       off
       NONE
       off
       expression
       update diagram
       off
       off
       on
       off
       off
       off
       0
       off
       off
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
     
       [1]
       [1 2 1]
       auto
       ''
       auto
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     UTF-8
     055f9a09-eeba-4f7f-b64b-c81ac048172d
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       3611563988
       545193088
       Power_System_Blocks
    
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       576856454
       %<AutoIncrement:1.127>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         5000
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
       
         []
         
         
           
             []
             Simscape Multibody
             
               
                 []
                 Diagnostics
                 []
                 DiagnosticsConfigSet
                 warning
                 warning
                 warning
                 warning
                 warning
                 warning
                 error
                 warning
                 error
              
               
                 []
                 Explorer
                 []
                 ExplorerConfigSet
                 on
                 
              
            
             SimscapeMultibody
          
        
         Simscape
         Full
         warning
         warning
         on
         [{"value":"1","unit":"A"},{"value":"1","unit":"bar"},{"value":"1","unit":"cm^2"},{"value":"1","unit":"cm^3/s"},{"value":"1","unit":"kJ/kg"},{"value":"1","unit":"kW"},{"value":"1","unit":"l"},{"value":"1","unit":"N"},{"value":"1","unit":"N*m"},{"value":"1","unit":"V"}]
         none
         off
         off
         off
         simlog
         1
         on
         5000
         off
         
         
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
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   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   12
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w1/Chirp Signal
     401
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w1/Rampe
     404
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w2/Chirp Signal
     287
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w2/Rampe
     290
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w3/Chirp Signal
     301
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w3/Rampe
     304
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w4/Chirp Signal
     315
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w4/Rampe
     318
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w5/Chirp Signal
     329
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w5/Rampe
     332
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w6/Chirp Signal
     343
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w6/Rampe
     346
     LIBRARY_BLOCK
  
   1
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simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/stateflow/machine.xml


 
   
     80000036
     
       
         Default Simulink S-Function Target.
      
    
  










simulink/systems/_rels/system_13.xml.rels


  









simulink/systems/_rels/system_378.xml.rels


       









simulink/systems/_rels/system_39.xml.rels


   









simulink/systems/system_13.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   89
   Simulink
   
     [-655, 53, -625, 67]
     273
     
       1
       w1
       u
    
  
   
     [115, 233, 145, 247]
     358
     2
  
   
     [115, 45, 145, 75]
     5
     s
  
   
     [20, 85, 50, 115]
     7
     270
     on
     left
     r
  
   
     [155, 420, 185, 450]
     11
     on
     top
     b
  
   
     [1, 1]
     [185, 45, 215, 75]
     1
     xA
     
       1
       x
    
  
   
     [1, 1]
     [185, 200, 215, 230]
     356
     yA
     
       1
       y
    
  
   
     [1, 1]
     [185, 355, 215, 385]
     3
     zA
     
       1
       z
    
  
   
     [1, 1]
     [-210, 23, -80, 97]
     271
     off
     
       
       
         U_A
         uA
      
       
         U_maks
         inf
      
       
         U_min
         -inf
      
       
         Kc
         Ki
      
       
         Active
         0
      
       
         Ti
         1
      
       
         Td
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Arbeidpunkt
         
           U_A
           
        
         
           U_maks
           
        
         
           U_min
           
        
      
       
         Proporsjonal
         
           Kc
           
        
         
           Active
           
        
      
       
         Integral
         
           Ti
           
        
      
       
         Derivat
         
           Td
           
        
      
    
     
       1
       u1
    
     
  
   
     [2, 1]
     [155, 277, 185, 308]
     8
     on
     top
  
   
     [2, 1]
     [155, 317, 185, 348]
     10
     on
     top
  
   
     [3, 1]
     [65, 50, 85, 70]
     4
     -++
  
   
     [3, 1]
     [65, 205, 85, 225]
     6
     +--
  
   
     [2, 1]
     [65, 360, 85, 380]
     9
     +-
  
   
     [2, 1]
     [-525, 50, -505, 70]
     272
     |+-
  
   
     [2, 1]
     [225, 205, 245, 225]
     278
     |++
     
       1
       y
    
  
   
     [2, 1]
     [240, 50, 260, 70]
     359
     |++
     
       1
       x
    
  
   
     [1]
     [480, -10, 570, 20]
     360
     x
     inf
     on
     -1
  
   
     [1]
     [480, 150, 570, 180]
     361
     y
     inf
     on
     -1
  
   
     [1]
     [480, 310, 570, 340]
     362
     z
     inf
     on
     -1
  
   
     [440, 53, 470, 67]
     12
  
   
     [440, 208, 470, 222]
     13
     2
  
   
     [440, 363, 470, 377]
     14
     3
  
   
     3
     5#out:1
     1#in:1
  
   
     17
     9#out:1
     3#in:1
  
   
     5
     7#out:1
     [0, 52; 40, 0]
     6#in:1
  
   
     497
     6#out:1
     2#in:1
  
   
     4
     4#out:1
     5#in:1
  
   
     401
     8#out:1
     [-100, 0]
     6#in:2
  
   
     18
     10#out:1
     [-75, 0]
     9#in:1
  
   
     402
     11#out:1
     [-75, 0]
     9#in:2
  
   
     u1
     399
     [0, 0]
     39#out:1
     4#in:2
  
   
     w1
     435
     [0, 0]
     79#out:1
     64#in:1
  
   
     309
     64#out:1
     39#in:1
  
   
     y
     498
     [0, 0]
     2#out:1
     361#in:1
  
   
     610
     396#out:1
     [100, 0]
     414#in:2
  
   
     x
     567
     [0, 0]
     1#out:1
     414#in:1
  
   
     x
     566
     [1, 1]
     414#out:1
     [19, 0]
     
       565
       [0, 225]
       
         123
         [0, 55]
         10#in:2
      
       
         32
         8#in:1
      
    
     
       334
       [0, -39; -209, 0]
       
         7
         [-40, 0]
         7#in:1
      
       
         8
         4#in:1
      
    
     
       507
       [1, 1]
       [67, 0]
       
         505
         [43, 0]
         
           616
           [2, 1]
           [0, -55]
           416#in:1
        
         
           615
           14#in:1
        
      
       
         503
         [0, 422; -866, 0]
         64#in:2
      
    
  
   
     z
     13
     [1, 1]
     3#out:1
     [19, 0]
     
       44
       [0, -70]
       8#in:2
    
     
       43
       [167, 0]
       
         622
         16#in:1
      
       
         620
         [-1, 0]
         [0, -45]
         418#in:1
      
    
     
       25
       [0, 65]
       11#in:1
    
  
   
     y
     496
     [0, 1]
     361#out:1
     [17, 0]
     
       486
       [0, -57; -192, 0]
       4#in:3
    
     
       16
       [0, 39; -54, 0]
       
         548
         [1, 1]
         [0, 71]
         10#in:1
      
       
         166
         [-138, 0]
         6#in:3
      
    
     
       320
       [128, 0]
       
         618
         [-1, 0]
         [0, -50]
         417#in:1
      
       
         617
         15#in:1
      
    
  










simulink/systems/system_17.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   88
   Simulink
   
     [-85, 53, -55, 67]
     15
  
   
     [185, 93, 215, 107]
     21
     2
  
   
     [115, 45, 145, 75]
     5
     s
  
   
     [20, 85, 50, 115]
     7
     270
     on
     left
     r
  
   
     [155, 420, 185, 450]
     11
     on
     top
     b
  
   
     [1, 1]
     [185, 45, 215, 75]
     1
     xA
     
       1
       x
    
  
   
     [1, 1]
     [185, 200, 215, 230]
     2
     yA
     
       1
       y
    
  
   
     [1, 1]
     [185, 355, 215, 385]
     3
     zA
     
       1
       z
    
  
   
     [2, 1]
     [155, 277, 185, 308]
     8
     on
     top
  
   
     [2, 1]
     [155, 317, 185, 348]
     10
     on
     top
  
   
     [1]
     [515, 149, 615, 311]
     16
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','0.53706','MaxYLimReal','9.37767','YLabelReal','','MinYLimMag','0.53706','MaxYLimMag','9.37767','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on'),struct('Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'y'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','0.53706','MaxYLimReal','9.37767','YLabelReal','','MinYLimMag','0.53706','MaxYLimMag','9.37767','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [1]
     [515, -51, 615, 111]
     18
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-38.76234','MaxYLimReal','36.78605','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','38.76234','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on'),struct('Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'x'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-38.76234','MaxYLimReal','36.78605','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','38.76234','LegendVisibility','Off','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [3, 1]
     [65, 50, 85, 70]
     4
     -++
  
   
     [3, 1]
     [65, 205, 85, 225]
     6
     +--
  
   
     [2, 1]
     [65, 360, 85, 380]
     9
     +-
  
   
     [2, 1]
     [255, 50, 275, 70]
     19
     |++
     
       1
       x
    
  
   
     [2, 1]
     [255, 205, 275, 225]
     20
     |++
     
       1
       y
    
  
   
     [425, 53, 455, 67]
     12
  
   
     [425, 208, 455, 222]
     13
     2
  
   
     [425, 363, 455, 377]
     14
     3
  
   
     1
     18#out:1
     21#in:1
  
   
     2
     28#out:1
     23#in:1
  
   
     105
     20#out:1
     [-75, 0]
     28#in:2
  
   
     13
     19#out:1
     [0, 52; 40, 0]
     27#in:1
  
   
     20
     27#out:1
     22#in:1
  
   
     z
     21
     [1, 1]
     23#out:1
     [19, 0]
     
       22
       [0, -70]
       24#in:2
    
     
       23
       31#in:1
    
     
       25
       [0, 65]
       20#in:1
    
  
   
     26
     26#out:1
     18#in:1
  
   
     106
     24#out:1
     [-101, 0; 0, -80]
     27#in:2
  
   
     28
     25#out:1
     [-75, 0]
     28#in:1
  
   
     209
     80#out:1
     26#in:2
  
   
     x
     210
     420#out:1
     [37, 0]
     
       219
       [0, -39; -242, 0]
       
         222
         [-40, 0]
         19#in:1
      
       
         221
         26#in:1
      
    
     
       213
       [1, 1]
       [74, 0]
       
         212
         [0, -30]
         206#in:1
      
       
         211
         29#in:1
      
    
     
       214
       [0, 225]
       
         216
         [0, 55]
         25#in:2
      
       
         215
         24#in:1
      
    
  
   
     x
     224
     [0, 0]
     21#out:1
     420#in:1
  
   
     y
     226
     [0, 0]
     421#out:1
     [24, 0]
     
       233
       [2, 1]
       [0, -91; -229, 0]
       26#in:3
    
     
       230
       [0, 42]
       
         232
         [1, 1]
         [-229, 0]
         27#in:3
      
       
         231
         [0, 68]
         25#in:1
      
    
     
       229
       [94, 0]
       
         228
         [0, 43; 79, 0; 0, -28]
         121#in:1
      
       
         227
         30#in:1
      
    
  
   
     y
     234
     [0, 0]
     22#out:1
     421#in:1
  
   
     235
     422#out:1
     [45, 0]
     420#in:2
  










simulink/systems/system_284.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     290#out:1
     [35, 0; 0, -15]
     289#in:4
  
   
     2
     288#out:1
     [35, 0]
     289#in:1
  
   
     3
     289#out:1
     297#in:1
  
   
     4
     294#out:1
     [35, 0]
     293#in:2
  
   
     5
     293#out:1
     [205, 0]
     289#in:3
  
   
     6
     295#out:1
     293#in:1
  
   
     7
     296#out:1
     [109, 0; 0, -45]
     289#in:5
  
   
     8
     285#out:1
     [133, 0; 0, 40]
     289#in:2
  
   
     9
     292#out:1
     [30, 0; 0, -60]
     289#in:6
  
   
     10
     287#out:1
     292#in:1
  
   
     11
     286#out:1
     [15, 0]
     292#in:2
  
   
     12
     291#out:1
     [74, 0; 0, -150]
     289#in:7
  










simulink/systems/system_298.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     304#out:1
     [35, 0; 0, -15]
     303#in:4
  
   
     2
     302#out:1
     [35, 0]
     303#in:1
  
   
     3
     303#out:1
     311#in:1
  
   
     4
     308#out:1
     [35, 0]
     307#in:2
  
   
     5
     307#out:1
     [205, 0]
     303#in:3
  
   
     6
     309#out:1
     307#in:1
  
   
     7
     310#out:1
     [109, 0; 0, -45]
     303#in:5
  
   
     8
     299#out:1
     [133, 0; 0, 40]
     303#in:2
  
   
     9
     306#out:1
     [30, 0; 0, -60]
     303#in:6
  
   
     10
     301#out:1
     306#in:1
  
   
     11
     300#out:1
     [15, 0]
     306#in:2
  
   
     12
     305#out:1
     [74, 0; 0, -150]
     303#in:7
  










simulink/systems/system_312.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     318#out:1
     [35, 0; 0, -15]
     317#in:4
  
   
     2
     316#out:1
     [35, 0]
     317#in:1
  
   
     3
     317#out:1
     325#in:1
  
   
     4
     322#out:1
     [35, 0]
     321#in:2
  
   
     5
     321#out:1
     [205, 0]
     317#in:3
  
   
     6
     323#out:1
     321#in:1
  
   
     7
     324#out:1
     [109, 0; 0, -45]
     317#in:5
  
   
     8
     313#out:1
     [133, 0; 0, 40]
     317#in:2
  
   
     9
     320#out:1
     [30, 0; 0, -60]
     317#in:6
  
   
     10
     315#out:1
     320#in:1
  
   
     11
     314#out:1
     [15, 0]
     320#in:2
  
   
     12
     319#out:1
     [74, 0; 0, -150]
     317#in:7
  










simulink/systems/system_326.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     332#out:1
     [35, 0; 0, -15]
     331#in:4
  
   
     2
     330#out:1
     [35, 0]
     331#in:1
  
   
     3
     331#out:1
     339#in:1
  
   
     4
     336#out:1
     [35, 0]
     335#in:2
  
   
     5
     335#out:1
     [205, 0]
     331#in:3
  
   
     6
     337#out:1
     335#in:1
  
   
     7
     338#out:1
     [109, 0; 0, -45]
     331#in:5
  
   
     8
     327#out:1
     [133, 0; 0, 40]
     331#in:2
  
   
     9
     334#out:1
     [30, 0; 0, -60]
     331#in:6
  
   
     10
     329#out:1
     334#in:1
  
   
     11
     328#out:1
     [15, 0]
     334#in:2
  
   
     12
     333#out:1
     [74, 0; 0, -150]
     331#in:7
  










simulink/systems/system_340.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     346#out:1
     [35, 0; 0, -15]
     345#in:4
  
   
     2
     344#out:1
     [35, 0]
     345#in:1
  
   
     3
     345#out:1
     353#in:1
  
   
     4
     350#out:1
     [35, 0]
     349#in:2
  
   
     5
     349#out:1
     [205, 0]
     345#in:3
  
   
     6
     351#out:1
     349#in:1
  
   
     7
     352#out:1
     [109, 0; 0, -45]
     345#in:5
  
   
     8
     341#out:1
     [133, 0; 0, 40]
     345#in:2
  
   
     9
     348#out:1
     [30, 0; 0, -60]
     345#in:6
  
   
     10
     343#out:1
     348#in:1
  
   
     11
     342#out:1
     [15, 0]
     348#in:2
  
   
     12
     347#out:1
     [74, 0; 0, -150]
     345#in:7
  










simulink/systems/system_378.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   79
   Simulink
   
     [5, 1]
     [285, 75, 315, 105]
     357
     +++++
     
       1
       u
    
  
   
     [0, 1]
     [20, 491, 110, 559]
     367
     off
     
       
       
         Velg input
         Sinus
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         10
      
       
         Tid sprang opp
         1000
      
       
         Tid sprang ned
         5000
      
       
         Verdi sprang
         0.4*100
      
       
         Slope
         0.01
      
       
         Starttid
         100
      
       
         Amplitude
         0.5
      
       
         Frekvens
         50
      
       
         Startfrekvens
         1
      
       
         Sluttfrekvens
         50
      
       
         Tid
         4500
      
       
         Varianse
         10
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w2
    
     
  
   
     [0, 1]
     [20, 21, 110, 89]
     353
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         uA
      
       
         Tid sprang opp
         0
      
       
         Tid sprang ned
         1000
      
       
         Verdi sprang
         0.2*10
      
       
         Slope
         0.1
      
       
         Starttid
         0
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w1
    
     
  
   
     [0, 1]
     [20, 106, 110, 174]
     354
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         1000
      
       
         Tid sprang ned
         2000
      
       
         Verdi sprang
         0.4*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w2
    
     
  
   
     [0, 1]
     [20, 191, 110, 259]
     355
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         2000
      
       
         Tid sprang ned
         3000
      
       
         Verdi sprang
         0.5*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w3
    
     
  
   
     [0, 1]
     [20, 276, 110, 344]
     356
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         3000
      
       
         Tid sprang ned
         4000
      
       
         Verdi sprang
         0.3*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w4
    
     
  
   
     [0, 1]
     [20, 366, 110, 434]
     360
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         4000
      
       
         Tid sprang ned
         5000.1
      
       
         Verdi sprang
         0.8*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w5
    
     
  
   
     [505, 83, 535, 97]
     362
  
   
     [505, 518, 535, 532]
     369
     2
  
   
     w4
     303
     [0, 0]
     326#out:1
     [164, 0]
     283#in:4
  
   
     w3
     311
     [0, 0]
     312#out:1
     [156, 0; 0, -135]
     283#in:3
  
   
     u
     352
     [0, 0]
     283#out:1
     380#in:1
  
   
     w1
     315
     [0, 0]
     284#out:1
     [185, 0]
     283#in:1
  
   
     w2
     300
     [0, 0]
     298#out:1
     [148, 0; 0, -70; 16, 0]
     283#in:2
  
   
     w5
     318
     [0, 0]
     340#out:1
     [185, 0]
     283#in:5
  
   
     w2
     357
     [0, 0]
     398#out:1
     412#in:1
  










simulink/systems/system_39.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [45, 133, 75, 147]
     -1
  
   
     [325, 113, 355, 157]
     -2
     top
     off
  
   
     [1, 1]
     [165, 206, 270, 244]
     -3
     off
     
  
   
     [1, 1]
     [160, 36, 265, 74]
     -4
     off
     
  
   
     [380, 128, 410, 142]
     -5
  
   
     1
     52#out:1
     [40, 0]
     41#in:1
  
   
     2
     42#out:1
     [35, 0]
     41#in:2
  
   
     3
     40#out:1
     [35, 0]
     
       4
       [0, -85]
       52#in:1
    
     
       5
       [0, 85]
       42#in:1
    
  
   
     6
     41#out:1
     63#in:1
  










simulink/systems/system_398.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     404#out:1
     [35, 0; 0, -15]
     403#in:4
  
   
     2
     402#out:1
     [35, 0]
     403#in:1
  
   
     3
     403#out:1
     411#in:1
  
   
     4
     408#out:1
     [35, 0]
     407#in:2
  
   
     5
     407#out:1
     [205, 0]
     403#in:3
  
   
     6
     409#out:1
     407#in:1
  
   
     7
     410#out:1
     [109, 0; 0, -45]
     403#in:5
  
   
     8
     399#out:1
     [133, 0; 0, 40]
     403#in:2
  
   
     9
     406#out:1
     [30, 0; 0, -60]
     403#in:6
  
   
     10
     401#out:1
     406#in:1
  
   
     11
     400#out:1
     [15, 0]
     406#in:2
  
   
     12
     405#out:1
     [74, 0; 0, -150]
     403#in:7
  










simulink/systems/system_42.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [90, 235, 110, 255]
     -1
  
   
     [280, 341, 400, 389]
     -2
     on
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [435, 353, 475, 377]
     -3
     on
  
   
     [1, 1]
     [490, 230, 520, 260]
     -4
     U_A
  
   
     [225, 104, 300, 146]
     -5
     on
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [320, 224, 435, 266]
     -6
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [3, 1]
     [530, 62, 540, 428]
     -7
     rectangular
     +++
     on
     Inherit: Same as first input
     on
  
   
     [200, 347, 260, 383]
     -8
     on
     [1 1]
  
   
     [200, 232, 285, 258]
     5
     [1 (1+b) b+xA^2]
  
   
     [630, 235, 650, 255]
     -9
     0
  
   
     1
     44#out:1
     45#in:1
  
   
     2
     50#out:1
     44#in:1
  
   
     3
     49#out:1
     51#in:1
  
   
     4
     48#out:1
     46#in:1
  
   
     5
     43#out:1
     [50, 0]
     
       6
       360#in:1
    
     
       7
       [0, -120]
       47#in:1
    
     
       8
       [0, 120]
       50#in:1
    
  
   
     9
     47#out:1
     49#in:1
  
   
     10
     45#out:1
     49#in:3
  
   
     11
     46#out:1
     49#in:2
  
   
     12
     360#out:1
     48#in:1
  










simulink/systems/system_52.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   137
   Simulink
   
     [55, 315, 75, 335]
     -1
  
   
     [265, 440, 410, 490]
     -2
     off
     on
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [540, 453, 580, 477]
     -3
     off
     on
  
   
     [430, 175, 460, 205]
     3
     on
     Active
  
   
     [1, 1]
     [515, 310, 545, 340]
     1
     U_A
     on
     I_maks
     I_min
  
   
     [285, 170, 370, 210]
     -5
     off
     on
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [370, 296, 485, 354]
     -6
     off
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [640, 310, 670, 340]
     2
     I_maks
     I_min
  
   
     [3, 1]
     [590, 310, 620, 340]
     -7
     off
     +++
     on
     Inherit: Same as first input
     on
  
   
     [165, 447, 225, 483]
     -8
     off
     on
     [1 1]
  
   
     [690, 315, 710, 335]
     -9
     0
  
   
     6
     54#out:1
     55#in:1
  
   
     7
     61#out:1
     54#in:1
  
   
     8
     55#out:1
     [20, 0]
     60#in:3
  
   
     9
     58#out:1
     56#in:1
  
   
     10
     56#out:1
     60#in:2
  
   
     11
     60#out:1
     59#in:1
  
   
     12
     59#out:1
     62#in:1
  
   
     13
     57#out:1
     83#in:1
  
   
     14
     83#out:1
     [140, 0]
     60#in:1
  
   
     1
     53#out:1
     [30, 0]
     
       17
       58#in:1
    
     
       16
       [0, 140]
       61#in:1
    
     
       4
       [0, -135]
       57#in:1
    
  










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   79
   simulink-default.rpt
   422
   Simulink
   
     [140, 237, 170, 273]
     368
     0
  
   
     [3, 1]
     [820, 261, 825, 299]
     369
     3
     bar
  
   
     [1]
     [880, 199, 980, 361]
     12
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-20.87934','MaxYLimReal','26.13135','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','26.13135','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Visible','on','Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on','Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on','Color',[0.929411764705882 0.694117647058824 0.125490196078431],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',3,'LineNames',{{'x I-controller','w1','x'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-20.87934','MaxYLimReal','26.13135','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','26.13135','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [1]
     [470, 414, 570, 576]
     367
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','8.75','MaxYLimReal','11.25','YLabelReal','','MinYLimMag','8.75','MaxYLimMag','11.25','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Visible','on','Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on','Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none')}},'UserDefinedChannelNames',{{}},'NumLines',1,'LineNames',{{'Manual Switch'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','8.75','MaxYLimReal','11.25','YLabelReal','','MinYLimMag','8.75','MaxYLimMag','11.25','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [2, 3]
     [620, 201, 660, 259]
     13
     off
     on
     
       1
       x I-controller
       x
    
     
       2
       y_original
       y
    
     
       3
       z_original
       z
    
     
  
   
     [2, 3]
     [620, 316, 660, 374]
     14
     on
     off
     on
     
       1
       x
       x
    
     
       2
       y_change
       y
    
     
       3
       z_change
       z
    
     
  
   
     [0, 2]
     [75, 200, 115, 260]
     364
     off
     on
     
       1
       w1
       u
    
     
       2
       d
       w2
    
     
  
   
     [1]
     [410, 120, 500, 150]
     362
     xd
     inf
     on
     -1
  
   
     [1]
     [255, 390, 345, 420]
     366
     d
     inf
     on
     -1
  
   
     w1
     386
     378#out:1
     [240, 0]
     
       394
       [2, 1]
       [0, -80]
       355#in:1
    
     
       393
       [0, 115]
       17#in:1
    
     
       306
       [154, 0]
       
         438
         [2, 1]
         [0, 65]
         419#in:2
      
       
         437
         13#in:1
      
    
  
   
     410
     415#out:1
     [16, 0]
     
       415
       [297, 0]
       
         443
         [0, 105]
         17#in:2
      
       
         442
         [2, 0; 0, -10]
         13#in:2
      
    
     
       412
       [0, 150]
       
         416
         381#in:1
      
       
         414
         [0, 90]
         413#in:1
      
    
  
   
     d
     409
     [0, 0]
     378#out:2
     415#in:1
  
   
     x I-controller
     439
     [0, 0]
     13#out:1
     [75, 0; 0, 60]
     419#in:1
  
   
     x
     440
     [0, 0]
     17#out:1
     [75, 0; 0, -35]
     419#in:3
  
   
     441
     419#out:1
     12#in:1
  










simulink/windowsInfo.xml


 
   
     
       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         
           1
           1
           SimulinkTopLevel
           0
           [1790.0, 700.0]
           0.78673543206609264
           [-230.11909169693263, 102.20494536106787]
           [-230.11909169693263, 102.20494536106787, 1516.8165620804057, 593.16848796440445]
        
         
           0
           0
           SimulinkSubsys
           13
           [1790.0, 700.0]
           0.89207477254145029
           [-710.597925698771, -25.693751724550111]
           [-710.597925698771, -25.693751724550111, 1337.7055041402207, 523.12505748500246]
        
         
           0
           0
           SimulinkSubsys
           17
           [1790.0, 700.0]
           0.87558216899534236
           [-415.88031914893617, -66.989361702127837]
           [-415.88031914893617, -66.989361702127837, 1362.9027355623105, 532.97872340425545]
        
         
           0
           0
           SimulinkSubsys
           378
           [1790.0, 700.0]
           0.79181708784596871
           [-447.54103343465044, 3.3191489361702224]
           [-447.54103343465044, 3.3191489361702224, 1507.0820668693009, 589.36170212765956]
        
         
           0
           0
           SimulinkSubsys
           398
           [1790.0, 700.0]
           1.0
           [-425.62760416666663, 36.666666666666657]
           [-425.62760416666663, 36.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           362
           [1790.0, 700.0]
           1.0
           [-425.62760416666663, 36.666666666666657]
           [-425.62760416666663, 36.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           39
           [1790.0, 700.0]
           1.0
           [-371.38932291666663, -73.333333333333343]
           [-371.38932291666663, -73.333333333333343, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           42
           [1790.0, 700.0]
           1.0
           [-228.88932291666663, 11.666666666666657]
           [-228.88932291666663, 11.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           52
           [1790.0, 700.0]
           1.3708333333333329
           [-54.981014912614, 159.78723404255314]
           [-54.981014912614, 159.78723404255314, 870.51671732522823, 340.42553191489372]
        
         
           0
           0
           SimulinkSubsys
           123
           [1790.0, 700.0]
           1.06
           [-462.89308176100621, -179.65408805031444]
           [-462.89308176100621, -179.65408805031444, 1125.7861635220124, 440.251572327044]
        
         
           0
           0
           SimulinkSubsys
           65
           [1790.0, 700.0]
           1.0
           [-425.62760416666663, 36.666666666666657]
           [-425.62760416666663, 36.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           84
           [1790.0, 700.0]
           1.0
           [-371.38932291666663, -73.333333333333343]
           [-371.38932291666663, -73.333333333333343, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           97
           [1790.0, 700.0]
           1.4999999999999998
           [-52.901312109506705, 273.11651469098274]
           [-52.901312109506705, 273.11651469098274, 795.55555555555566, 311.1111111111112]
        
      
       
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     43b38911-46f3-42de-9020-ad589dde625d
  











B. Simulink/Rossler.slx




[Content_Types].xml


                       









_rels/.rels


         









metadata/coreProperties.xml


  model 2022-01-28T13:17:59Z adria adria 2022-06-11T12:17:04Z 1.58 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789










metadata/thumbnail.png


==t












simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
           
             D1
             -436207361
             true
             
               .1
            
             2
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.1
           D1
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
  










simulink/_rels/blockdiagram.xml.rels


                  









simulink/_rels/configSetInfo.xml.rels


  









simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       inf
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       1
       Port number
       off
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       off
       on
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       1
       off
       -1
    
     
       One-based contiguous
       3
       {1,2,3}
       Last data port
       Error
       off
       on
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       on
       -1
       off
    
     
       4
       none
       off
       BusObject
       off
    
     
       1
       Port number
       []
       []
       Inherit: auto
       off
       off
       inherit
       -1
       Inherit
       -1
       auto
       auto
       off
       Dialog
       held
       []
       off
       off
       0
       on
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       0
       1
       0
       -1
       on
    
     
       0.5
       -0.5
       on
       on
       -1
       []
       []
       Inherit: Same as input
       off
       Floor
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       Time based
       Use simulation time
       1
       0
       1
       0
       10
       0
       -1
       on
    
     
       1
       0
       1
       double
       -1
       on
       on
    
     
       FromPortIcon
       ReadWrite
       All
       off
       off
       Sample time
       -1
       Auto
       Auto
       Auto
       void_void
       off
       off
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       off
       UseLocalSettings
       AllNumericTypes
       UseLocalSettings
       off
       off
       NONE
       off
       expression
       update diagram
       off
       off
       on
       off
       off
       off
       0
       off
       off
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
     
       [1]
       [1 2 1]
       auto
       ''
       auto
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     05eae23c-427d-4ea9-855b-ba72ae09a1a9
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       576857775
       %<AutoIncrement:1.58>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         5000.1
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
    
     Configuration
     Data Import//Export
     [ 71, 70, 971, 650 ]
     
  










simulink/configSetInfo.xml


 
   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   12
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w1/Chirp Signal
     275
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w1/Rampe
     278
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w2/Chirp Signal
     177
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w2/Rampe
     180
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w3/Chirp Signal
     191
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w3/Rampe
     194
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w4/Chirp Signal
     205
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w4/Rampe
     208
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w5/Chirp Signal
     219
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w5/Rampe
     222
     LIBRARY_BLOCK
  
   
     simulink/Sources/Chirp Signal
     $bdroot/Subsystem2/w6/Chirp Signal
     233
     LIBRARY_BLOCK
  
   
     simulink/Sources/Ramp
     $bdroot/Subsystem2/w6/Rampe
     236
     LIBRARY_BLOCK
  
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/stateflow/machine.xml


 
   
     80000036
     
       
         Default Simulink S-Function Target.
      
    
  










simulink/systems/_rels/system_144.xml.rels


   









simulink/systems/_rels/system_270.xml.rels


       









simulink/systems/_rels/system_82.xml.rels


  









simulink/systems/system_144.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [45, 133, 75, 147]
     -1
  
   
     [325, 113, 355, 157]
     -2
     top
     off
  
   
     [1, 1]
     [165, 206, 270, 244]
     -3
     off
     
  
   
     [1, 1]
     [160, 36, 265, 74]
     -4
     off
     
  
   
     [380, 128, 410, 142]
     -5
  
   
     1
     157#out:1
     [40, 0]
     146#in:1
  
   
     2
     147#out:1
     [35, 0]
     146#in:2
  
   
     3
     145#out:1
     [35, 0]
     
       4
       [0, -85]
       157#in:1
    
     
       5
       [0, 85]
       147#in:1
    
  
   
     6
     146#out:1
     169#in:1
  










simulink/systems/system_147.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [90, 235, 110, 255]
     -1
  
   
     [280, 341, 400, 389]
     -2
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [435, 353, 475, 377]
     -3
  
   
     [1, 1]
     [395, 230, 425, 260]
     -4
     U_A
  
   
     [225, 104, 300, 146]
     -5
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [225, 224, 340, 266]
     -6
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [3, 1]
     [530, 62, 540, 428]
     -7
     rectangular
     +++
     on
     Inherit: Same as first input
     on
  
   
     [200, 347, 260, 383]
     -8
     [1 1]
  
   
     [630, 235, 650, 255]
     -9
     0
  
   
     1
     149#out:1
     150#in:1
  
   
     2
     155#out:1
     149#in:1
  
   
     3
     154#out:1
     156#in:1
  
   
     4
     153#out:1
     151#in:1
  
   
     5
     148#out:1
     [50, 0]
     
       6
       153#in:1
    
     
       7
       [0, -120]
       152#in:1
    
     
       8
       [0, 120]
       155#in:1
    
  
   
     9
     152#out:1
     154#in:1
  
   
     10
     150#out:1
     154#in:3
  
   
     11
     151#out:1
     154#in:2
  










simulink/systems/system_157.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [55, 315, 75, 335]
     -1
  
   
     [265, 440, 410, 490]
     -2
     off
     on
     Kp_pid*Td_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [540, 453, 580, 477]
     -3
     off
     on
  
   
     [430, 175, 460, 205]
     3
     on
     Active
  
   
     [1, 1]
     [515, 310, 545, 340]
     1
     U_A
     on
     I_maks
     I_min
  
   
     [285, 170, 370, 210]
     -5
     off
     on
     Kp_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [370, 296, 485, 354]
     -6
     off
     Kp_pid/Ti_pid
     Inherit: Same as input
     Inherit: Same as input
     on
  
   
     [640, 310, 670, 340]
     2
     I_maks
     I_min
  
   
     [3, 1]
     [590, 310, 620, 340]
     -7
     off
     +++
     on
     Inherit: Same as first input
     on
  
   
     [165, 447, 225, 483]
     -8
     off
     on
     [1 1]
  
   
     [690, 315, 710, 335]
     -9
     0
  
   
     1
     158#out:1
     [30, 0]
     
       2
       [0, 140]
       167#in:1
    
     
       3
       164#in:1
    
     
       4
       [0, -135]
       163#in:1
    
  
   
     5
     159#out:1
     160#in:1
  
   
     6
     167#out:1
     159#in:1
  
   
     7
     160#out:1
     [20, 0]
     166#in:3
  
   
     8
     164#out:1
     162#in:1
  
   
     9
     162#out:1
     166#in:2
  
   
     10
     166#out:1
     165#in:1
  
   
     11
     165#out:1
     168#in:1
  
   
     12
     163#out:1
     161#in:1
  
   
     13
     161#out:1
     [140, 0]
     166#in:1
  










simulink/systems/system_174.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     180#out:1
     [35, 0; 0, -15]
     179#in:4
  
   
     2
     178#out:1
     [35, 0]
     179#in:1
  
   
     3
     179#out:1
     187#in:1
  
   
     4
     184#out:1
     [35, 0]
     183#in:2
  
   
     5
     183#out:1
     [205, 0]
     179#in:3
  
   
     6
     185#out:1
     183#in:1
  
   
     7
     186#out:1
     [109, 0; 0, -45]
     179#in:5
  
   
     8
     175#out:1
     [133, 0; 0, 40]
     179#in:2
  
   
     9
     182#out:1
     [30, 0; 0, -60]
     179#in:6
  
   
     10
     177#out:1
     182#in:1
  
   
     11
     176#out:1
     [15, 0]
     182#in:2
  
   
     12
     181#out:1
     [74, 0; 0, -150]
     179#in:7
  










simulink/systems/system_188.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     194#out:1
     [35, 0; 0, -15]
     193#in:4
  
   
     2
     192#out:1
     [35, 0]
     193#in:1
  
   
     3
     193#out:1
     201#in:1
  
   
     4
     198#out:1
     [35, 0]
     197#in:2
  
   
     5
     197#out:1
     [205, 0]
     193#in:3
  
   
     6
     199#out:1
     197#in:1
  
   
     7
     200#out:1
     [109, 0; 0, -45]
     193#in:5
  
   
     8
     189#out:1
     [133, 0; 0, 40]
     193#in:2
  
   
     9
     196#out:1
     [30, 0; 0, -60]
     193#in:6
  
   
     10
     191#out:1
     196#in:1
  
   
     11
     190#out:1
     [15, 0]
     196#in:2
  
   
     12
     195#out:1
     [74, 0; 0, -150]
     193#in:7
  










simulink/systems/system_202.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     208#out:1
     [35, 0; 0, -15]
     207#in:4
  
   
     2
     206#out:1
     [35, 0]
     207#in:1
  
   
     3
     207#out:1
     215#in:1
  
   
     4
     212#out:1
     [35, 0]
     211#in:2
  
   
     5
     211#out:1
     [205, 0]
     207#in:3
  
   
     6
     213#out:1
     211#in:1
  
   
     7
     214#out:1
     [109, 0; 0, -45]
     207#in:5
  
   
     8
     203#out:1
     [133, 0; 0, 40]
     207#in:2
  
   
     9
     210#out:1
     [30, 0; 0, -60]
     207#in:6
  
   
     10
     205#out:1
     210#in:1
  
   
     11
     204#out:1
     [15, 0]
     210#in:2
  
   
     12
     209#out:1
     [74, 0; 0, -150]
     207#in:7
  










simulink/systems/system_216.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     222#out:1
     [35, 0; 0, -15]
     221#in:4
  
   
     2
     220#out:1
     [35, 0]
     221#in:1
  
   
     3
     221#out:1
     229#in:1
  
   
     4
     226#out:1
     [35, 0]
     225#in:2
  
   
     5
     225#out:1
     [205, 0]
     221#in:3
  
   
     6
     227#out:1
     225#in:1
  
   
     7
     228#out:1
     [109, 0; 0, -45]
     221#in:5
  
   
     8
     217#out:1
     [133, 0; 0, 40]
     221#in:2
  
   
     9
     224#out:1
     [30, 0; 0, -60]
     221#in:6
  
   
     10
     219#out:1
     224#in:1
  
   
     11
     218#out:1
     [15, 0]
     224#in:2
  
   
     12
     223#out:1
     [74, 0; 0, -150]
     221#in:7
  










simulink/systems/system_230.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     236#out:1
     [35, 0; 0, -15]
     235#in:4
  
   
     2
     234#out:1
     [35, 0]
     235#in:1
  
   
     3
     235#out:1
     243#in:1
  
   
     4
     240#out:1
     [35, 0]
     239#in:2
  
   
     5
     239#out:1
     [205, 0]
     235#in:3
  
   
     6
     241#out:1
     239#in:1
  
   
     7
     242#out:1
     [109, 0; 0, -45]
     235#in:5
  
   
     8
     231#out:1
     [133, 0; 0, 40]
     235#in:2
  
   
     9
     238#out:1
     [30, 0; 0, -60]
     235#in:6
  
   
     10
     233#out:1
     238#in:1
  
   
     11
     232#out:1
     [15, 0]
     238#in:2
  
   
     12
     237#out:1
     [74, 0; 0, -150]
     235#in:7
  










simulink/systems/system_270.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   76
   Simulink
   
     [5, 1]
     [285, 75, 315, 105]
     341
     +++++
     
       1
       u
    
  
   
     [0, 1]
     [20, 511, 110, 579]
     346
     off
     
       
       
         Velg input
         Sinus
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         4000
      
       
         Tid sprang ned
         5000.2
      
       
         Verdi sprang
         0.8*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0.3
      
       
         Frekvens
         50
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w5
    
     
  
   
     [0, 1]
     [20, 21, 110, 89]
     337
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         uA
      
       
         Tid sprang opp
         0
      
       
         Tid sprang ned
         1000
      
       
         Verdi sprang
         0.2*10
      
       
         Slope
         0.1
      
       
         Starttid
         0
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w1
    
     
  
   
     [0, 1]
     [20, 106, 110, 174]
     338
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         1000
      
       
         Tid sprang ned
         2000
      
       
         Verdi sprang
         0.4*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w2
    
     
  
   
     [0, 1]
     [20, 191, 110, 259]
     339
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         2000
      
       
         Tid sprang ned
         3000
      
       
         Verdi sprang
         0.5*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w3
    
     
  
   
     [0, 1]
     [20, 276, 110, 344]
     340
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         3000
      
       
         Tid sprang ned
         4000
      
       
         Verdi sprang
         0.3*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w4
    
     
  
   
     [0, 1]
     [20, 366, 110, 434]
     344
     off
     
       
       
         Velg input
         Dobbelt steg
         
           Konstant
           Dobbelt steg
           Rampe
           Sinus
           Chirp
        
      
       
         Arbeidspunkt/utgangsverdi
         0
      
       
         Tid sprang opp
         4000
      
       
         Tid sprang ned
         5000.2
      
       
         Verdi sprang
         0.8*10
      
       
         Slope
         0.0001
      
       
         Starttid
         3000
      
       
         Amplitude
         0
      
       
         Frekvens
         0
      
       
         Startfrekvens
         0
      
       
         Sluttfrekvens
         0
      
       
         Tid
         1
      
       
         Varianse
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Simulink:studio:ToolBarParametersMenu
      
       
         Velg input
         
      
       
         Arbeidspunkt/utgangsverdi
         
      
       
         Steg opp/ned
         
           Tid sprang opp
           
        
         
           Tid sprang ned
           
        
         
           Verdi sprang
           
        
      
       
         Rampe
      
       
         Slope
         
      
       
         Starttid
         
      
       
         Sinus
      
       
         Amplitude
         
      
       
         Frekvens
         
      
       
         Chirp
      
       
         Startfrekvens
         
      
       
         Sluttfrekvens
         
      
       
         Tid
         
      
       
         Random signal
      
       
         Varianse
         
      
    
     
       1
       w5
    
     
  
   
     [390, 83, 420, 97]
     345
  
   
     [390, 538, 420, 552]
     347
     2
  
   
     w5
     115
     [0, 0]
     230#out:1
     [185, 0]
     173#in:5
  
   
     w3
     126
     [0, 0]
     202#out:1
     [156, 0; 0, -135]
     173#in:3
  
   
     w4
     118
     [0, 0]
     216#out:1
     [164, 0]
     173#in:4
  
   
     w2
     132
     [0, 0]
     188#out:1
     [148, 0; 0, -70; 16, 0]
     173#in:2
  
   
     w1
     129
     [0, 0]
     174#out:1
     [185, 0]
     173#in:1
  
   
     u
     133
     [0, 0]
     173#out:1
     271#in:1
  
   
     w5
     134
     [0, 0]
     272#out:1
     286#in:1
  










simulink/systems/system_272.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   Simulink
   
     [-35, 139, 40, 181]
     17
     top
     arbeidspunkt
  
   
     [80, 349, 155, 391]
     36
     top
     arbeidspunkt
  
   
     [0, 1]
     [90, 305, 120, 335]
     34
     top
     1.476
     simulink/Sources/Chirp Signal
     chirp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       startfrekvens
       tid_chirp
       sluttfrekvens
       on
    
  
   
     [155, 100, 195, 140]
     33
     valg
  
   
     [7, 1]
     [250, 173, 315, 287]
     29
     6
     off
     off
  
   
     [0, 1]
     [75, 230, 105, 260]
     20
     1.476
     simulink/Sources/Ramp
     Ramp
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       off
       slope_rampe
       tid_rampe
       arbeidspunkt
       on
    
  
   
     [125, 410, 155, 440]
     37
     arbeidspunkt
     varianse
     0.1
  
   
     [2, 1]
     [165, 310, 185, 330]
     35
     off
     |++
     on
  
   
     [2, 1]
     [5, 210, 25, 230]
     26
     off
     |++
     on
  
   
     [-55, 250, -25, 280]
     25
     off
     tid_sprang2
     -verdi_sprang1
     0
  
   
     [-55, 205, -25, 235]
     19
     off
     tid_sprang1
     arbeidspunkt
     arbeidspunkt + verdi_sprang1
     0
  
   
     [0, 1]
     [40, 275, 70, 305]
     18
     off
     %<Frequency>
     amplitude
     arbeidspunkt
     frekvens
     0
  
   
     [360, 223, 390, 237]
     24
     off
  
   
     1
     278#out:1
     [35, 0; 0, -15]
     277#in:4
  
   
     2
     276#out:1
     [35, 0]
     277#in:1
  
   
     3
     277#out:1
     285#in:1
  
   
     4
     282#out:1
     [35, 0]
     281#in:2
  
   
     5
     281#out:1
     [205, 0]
     277#in:3
  
   
     6
     283#out:1
     281#in:1
  
   
     7
     284#out:1
     [109, 0; 0, -45]
     277#in:5
  
   
     8
     273#out:1
     [133, 0; 0, 40]
     277#in:2
  
   
     9
     280#out:1
     [30, 0; 0, -60]
     277#in:6
  
   
     10
     275#out:1
     280#in:1
  
   
     11
     274#out:1
     [15, 0]
     280#in:2
  
   
     12
     279#out:1
     [74, 0; 0, -150]
     277#in:7
  










simulink/systems/system_82.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   70
   Simulink
   
     [100, -57, 130, -43]
     329
  
   
     [615, 213, 645, 227]
     344
     2
  
   
     [385, 360, 415, 390]
     327
     b
  
   
     [565, 240, 595, 270]
     322
     on
     top
     a
  
   
     [565, 435, 595, 465]
     326
     on
     top
     c
  
   
     [1, 1]
     [590, 25, 620, 55]
     318
     xA
     
       1
       x
    
  
   
     [1, 1]
     [590, 155, 620, 185]
     320
     yA
     
       1
       y
    
  
   
     [1, 1]
     [590, 360, 620, 390]
     323
     zA
     
       1
       z
    
  
   
     [1, 1]
     [260, -87, 390, -13]
     330
     off
     
       
       
         U_A
         uA
      
       
         U_maks
         inf
      
       
         U_min
         -inf
      
       
         Kc
         Ki
      
       
         Active
         0
      
       
         Ti
         1
      
       
         Td
         0
      
       
         %<MaskType>
         
           %<MaskDescription>
        
      
       
         Arbeidpunkt
         
           U_A
           
        
         
           U_maks
           
        
         
           U_min
           
        
      
       
         Proporsjonal
         
           Kc
           
        
         
           Active
           
        
      
       
         Integral
         
           Ti
           
        
      
       
         Derivat
         
           Td
           
        
      
    
     
       1
       u1
    
     
  
   
     [2, 1]
     [472, 290, 503, 320]
     325
     270
     on
     left
  
   
     [3, 1]
     [480, 30, 500, 50]
     319
     +--
  
   
     [2, 1]
     [480, 160, 500, 180]
     321
  
   
     [3, 1]
     [480, 365, 500, 385]
     324
     ++-
  
   
     [2, 1]
     [165, -60, 185, -40]
     331
     |+-
  
   
     [2, 1]
     [665, 30, 685, 50]
     345
     |++
     
       1
       x
    
  
   
     [2, 1]
     [665, 160, 685, 180]
     346
     |++
     
       1
       y
    
  
   
     [1]
     [905, -50, 995, -20]
     335
     x
     inf
     on
     -1
  
   
     [1]
     [905, 155, 995, 185]
     339
     y
     inf
     on
     -1
  
   
     [1]
     [905, 360, 995, 390]
     340
     z
     inf
     on
     -1
  
   
     [850, 213, 880, 227]
     338
  
   
     135
     141#out:1
     136#in:1
  
   
     z
     143
     [1, 1]
     136#out:1
     [75, 0]
     
       139
       [0, 75]
       
         450
         133#in:1
      
       
         138
         [3, 1]
         [0, 53; -345, 0; 0, -463]
         139#in:2
      
    
     
       136
       [0, -103; -205, 0]
       137#in:2
    
     
       142
       261#in:1
    
  
   
     144
     139#out:1
     134#in:1
  
   
     148
     140#out:1
     135#in:1
  
   
     149
     137#out:1
     141#in:1
  
   
     150
     133#out:1
     [-70, 0]
     141#in:3
  
   
     151
     131#out:1
     141#in:2
  
   
     152
     132#out:1
     [-70, 0]
     140#in:2
  
   
     u1
     154
     [0, 0]
     144#out:1
     [95, 0]
     139#in:1
  
   
     155
     170#out:1
     144#in:1
  
   
     156
     143#out:1
     170#in:1
  
   
     x
     451
     [1, 1]
     289#out:1
     [103, 0]
     
       454
       [0, -75]
       251#in:1
    
     
       453
       [0, 82]
       
         457
         [-303, 0]
         
           459
           [-34, 0; 0, 88; 24, 0]
           137#in:1
        
         
           458
           140#in:1
        
      
       
         456
         [0, 407; -618, 0]
         170#in:2
      
    
  
   
     x
     461
     [0, 0]
     134#out:1
     289#in:1
  
   
     y
     462
     290#out:1
     [19, 0]
     
       470
       [1, 1]
       [117, 0]
       
         471
         260#in:1
      
       
         466
         [0, 50]
         256#in:1
      
    
     
       467
       [0, 85]
       132#in:1
    
     
       463
       [0, -81; -219, 0]
       139#in:3
    
  
   
     y
     472
     [0, 0]
     135#out:1
     290#in:1
  
   
     473
     288#out:1
     [25, 0]
     290#in:2
  










simulink/systems/system_95.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   off
   Deduce
   78
   Simulink
   
     [75, 123, 105, 137]
     290
  
   
     [290, 193, 320, 207]
     347
     2
  
   
     [50, 485, 80, 515]
     303
     b
  
   
     [230, 365, 260, 395]
     298
     on
     top
     a
  
   
     [230, 560, 260, 590]
     302
     on
     top
     c
  
   
     [1, 1]
     [255, 150, 285, 180]
     294
     xA
     
       1
       x
    
  
   
     [1, 1]
     [255, 280, 285, 310]
     296
     yA
     
       1
       y
    
  
   
     [1, 1]
     [255, 485, 285, 515]
     299
     zA
     
       1
       z
    
  
   
     [2, 1]
     [137, 445, 168, 475]
     301
     270
     on
     left
  
   
     [3, 1]
     [145, 155, 165, 175]
     295
     +--
  
   
     [2, 1]
     [145, 285, 165, 305]
     297
  
   
     [3, 1]
     [145, 490, 165, 510]
     300
     ++-
  
   
     [2, 1]
     [320, 155, 340, 175]
     339
     |++
  
   
     [2, 1]
     [320, 285, 340, 305]
     346
     |++
  
   
     [405, 288, 435, 302]
     337
  
   
     116
     109#out:1
     108#in:1
  
   
     118
     111#out:1
     110#in:1
  
   
     120
     112#out:1
     [-70, 0]
     111#in:2
  
   
     123
     114#out:1
     113#in:1
  
   
     124
     115#out:1
     114#in:1
  
   
     z
     127
     [1, 1]
     113#out:1
     [73, 0]
     
       129
       [0, 75]
       
         270
         116#in:1
      
       
         133
         [3, 1]
         [0, 113; -343, 0; 0, -523]
         109#in:2
      
    
     
       128
       [0, -96; -203, 0]
       115#in:2
    
  
   
     130
     116#out:1
     [-70, 0]
     114#in:3
  
   
     131
     117#out:1
     114#in:2
  
   
     234
     96#out:1
     [45, 0]
     109#in:1
  
   
     272
     291#out:1
     [12, 0; 0, 86; -202, 0]
     
       274
       [-34, 0; 0, 84; 24, 0]
       115#in:1
    
     
       273
       111#in:1
    
  
   
     x
     276
     [0, 0]
     108#out:1
     291#in:1
  
   
     277
     292#out:1
     [4, 0]
     
       280
       257#in:1
    
     
       279
       [0, 85]
       112#in:1
    
     
       278
       [0, -79; -194, 0]
       109#in:3
    
  
   
     y
     281
     [0, 0]
     110#out:1
     292#in:1
  
   
     282
     293#out:1
     [5, 0]
     291#in:2
  










simulink/systems/system_root.xml


 
   [-7, -7, 1288, 688]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   136
   simulink-default.rpt
   295
   Simulink
   
     [-365, 127, -335, 163]
     349
     0
  
   
     [3, 1]
     [185, 146, 190, 184]
     292
     3
     bar
  
   
     [1]
     [280, 84, 380, 246]
     291
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true,'FigureColor',[0.831372549019608 0.815686274509804 0.784313725490196]),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-50.89533','MaxYLimReal','43.85108','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','50.89533','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Visible','on','Color',[0 0 1],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on','Color',[0.850980392156863 0.325490196078431 0.0980392156862745],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','off','Color',[0.929411764705882 0.694117647058824 0.125490196078431],'LineStyle','-','LineWidth',1,'Marker','none'),struct('Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',3,'LineNames',{{'Subsystem','Subsystem2/u','Subsystem1'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-50.89533','MaxYLimReal','43.85108','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','50.89533','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[1 1 1],'AxesTickColor',[0 0 0],'ColorOrder',[0 0.447058823529412 0.741176470588235;0.850980392156863 0.325490196078431 0.0980392156862745;0.929411764705882 0.694117647058824 0.125490196078431;0.494117647058824 0.184313725490196 0.556862745098039;0.466666666666667 0.674509803921569 0.188235294117647;0.301960784313725 0.745098039215686 0.933333333333333;0.635294117647059 0.0784313725490196 0.184313725490196],'Title','%<SignalLabel>'),'DisplayContentCache',[]),extmgr.Configuration('Tools','Plot Navigation',true,'OnceAtStop',false,'PreviousAutoscale','XY'),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1280 607.333333333333])
     1
     off
  
   
     [2, 1]
     [80, 90, 120, 150]
     278
     off
     on
     
  
   
     [2, 1]
     [80, 171, 120, 229]
     290
     on
     off
     on
     
  
   
     [0, 2]
     [-475, 90, -435, 150]
     348
     off
     on
     
  
   
     [1]
     [-210, 45, -120, 75]
     347
     xd
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     [1]
     [-210, 175, -120, 205]
     351
     d
     inf
     2-D array (concatenate along first dimension)
     on
     -1
  
   
     95
     104#out:1
     103#in:1
  
   
     172
     270#out:1
     [202, 0]
     
       177
       [0, -45]
       262#in:1
    
     
       173
       [113, 0]
       
         189
         [0, 60]
         
           188
           104#in:2
        
         
           178
           [0, 20]
           95#in:1
        
      
       
         133
         82#in:1
      
    
  
   
     175
     287#out:1
     [104, 0]
     
       185
       [0, 45]
       295#in:1
    
     
       184
       [1, 0; 0, -10; 202, 0]
       
         183
         [0, 80]
         95#in:2
      
       
         182
         82#in:2
      
    
  
   
     176
     270#out:2
     287#in:1
  
   
     180
     82#out:1
     [28, 0; 0, 35]
     104#in:1
  
   
     186
     95#out:1
     [28, 0; 0, -25]
     104#in:3
  










simulink/windowsInfo.xml


 
   
     
       1
       [-7.0, -7.0, 1295.0, 695.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         
           1
           1
           SimulinkTopLevel
           0
           [1790.0, 700.0]
           1.3614057639208841
           [-485.28348812016151, -25.402486906442817]
           [-485.28348812016151, -25.402486906442817, 876.54493976615925, 342.78293733872152]
        
         
           0
           0
           SimulinkSubsys
           82
           [1790.0, 700.0]
           0.69795810129938984
           [-306.5659764131658, -107.058510638298]
           [-306.5659764131658, -107.058510638298, 1709.7492401215814, 668.617021276596]
        
         
           0
           0
           SimulinkSubsys
           95
           [1790.0, 700.0]
           0.77677378560218346
           [-540.8493514569343, 104.97673472058955]
           [-540.8493514569343, 104.97673472058955, 1536.2688023878377, 600.77550931367955]
        
         
           0
           0
           SimulinkSubsys
           270
           [1790.0, 700.0]
           0.76422764227642281
           [-560.74468085106378, 2.6808510638297776]
           [-560.74468085106378, 2.6808510638297776, 1561.4893617021276, 610.63829787234033]
        
         
           0
           0
           SimulinkSubsys
           144
           [1790.0, 700.0]
           1.0
           [-371.38932291666663, -73.333333333333343]
           [-371.38932291666663, -73.333333333333343, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           157
           [1790.0, 700.0]
           1.0
           [-216.38932291666663, 96.666666666666657]
           [-216.38932291666663, 96.666666666666657, 1193.3333333333333, 466.66666666666669]
        
         
           0
           0
           SimulinkSubsys
           174
           [1790.0, 700.0]
           1.0
           [-425.62760416666663, 36.666666666666657]
           [-425.62760416666663, 36.666666666666657, 1193.3333333333333, 466.66666666666669]
        
      
       
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     8e59511e-599c-4e18-8dc1-ffff89cf1f1a
  











B. Simulink/RosslerBifurcationModel.slx




[Content_Types].xml


                      









_rels/.rels


         









metadata/coreProperties.xml


  model 2022-03-29T08:19:22Z adria adria 2022-05-31T10:59:07Z 1.12 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml


  9.9.0.1592791 c282f598-2cf8-47aa-9f5e-6dd4870dc264









metadata/mwcorePropertiesReleaseInfo.xml


 
   9.9.0.1592791
   R2020b
   Update 5
   Feb 04 2021
   3708577789










metadata/thumbnail.png













simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
  










simulink/_rels/blockdiagram.xml.rels


              









simulink/_rels/configSetInfo.xml.rels


  









simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     white
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       simulink_output
       1000
       1
       Array
       3-D array (concatenate along third dimension)
       off
       1
       0
    
  










simulink/blockdiagram.xml


 
   
     UTF-8
     f12d2e20-03c0-42d8-91e4-fc935917bfeb
     
       
         HDLSubsystem
         $bdroot
      
    
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       575902740
       %<AutoIncrement:1.12>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         simtime
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-9
         off
         off
         ode45
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         on
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
       
         []
         HDL Coder custom configuration component
         []
         HDL Coder
         
            
        
         0
      
    
     Configuration
     Solver
     [ 71, 70, 971, 650 ]
     
  










simulink/configSetInfo.xml


 
   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   0
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/systems/system_root.xml


 
   [8, 8, 1305, 745]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   108
   simulink-default.rpt
   20
   Simulink
   
     [350, 630, 380, 660]
     348
     b
  
   
     [530, 525, 560, 555]
     343
     on
     top
     a
  
   
     [530, 705, 560, 735]
     347
     on
     top
     c
  
   
     [1, 1]
     [555, 310, 585, 340]
     339
     xA
     
       1
       x
    
  
   
     [1, 1]
     [555, 440, 585, 470]
     341
     yA
     
       1
       y
    
  
   
     [1, 1]
     [555, 630, 585, 660]
     344
     zA
     
       1
       z
    
  
   
     [2, 1]
     [437, 590, 468, 620]
     346
     270
     on
     left
  
   
     [2, 1]
     [445, 315, 465, 335]
     357
     |--
  
   
     [2, 1]
     [445, 445, 465, 465]
     342
  
   
     [3, 1]
     [445, 635, 465, 655]
     345
     ++-
  
   
     [1]
     [715, 310, 805, 340]
     351
     x
     inf
     on
     -1
  
   
     [1]
     [715, 440, 805, 470]
     355
     y
     inf
     on
     -1
  
   
     [1]
     [715, 645, 805, 675]
     356
     z
     inf
     on
     -1
  
   
     z
     8
     [1, 1]
     6#out:1
     [20, 0]
     
       136
       [0, 15]
       
         135
         [1, 1]
         19#in:1
      
       
         4
         [0, 60]
         
           117
           [1, 1]
           3#in:1
        
         
           115
           [4, 0]
           [0, 46; -295, 0; 0, -441]
           20#in:1
        
      
    
     
       36
       [1, 1]
       [0, -72; -150, 0]
       7#in:2
    
  
   
     9
     3#out:1
     [-70, 0]
     13#in:3
  
   
     x
     17
     [1, 1]
     4#out:1
     [42, 0]
     
       38
       [2, 1]
       [0, 50; -177, 0; 0, 36]
       
         11
         [2, 1]
         [-34, 0; 0, 164]
         7#in:1
      
       
         10
         12#in:1
      
    
     
       16
       [1, 0]
       14#in:1
    
  
   
     19
     7#out:1
     13#in:1
  
   
     20
     12#out:1
     5#in:1
  
   
     y
     29
     [1, 1]
     5#out:1
     [19, 0]
     
       94
       [2, 1]
       [0, -105]
       20#in:2
    
     
       34
       [0, 85]
       2#in:1
    
     
       33
       [1, 1]
       18#in:1
    
  
   
     30
     13#out:1
     6#in:1
  
   
     31
     2#out:1
     [-70, 0]
     12#in:2
  
   
     32
     1#out:1
     13#in:2
  
   
     95
     20#out:1
     4#in:1
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       1
       [8.0, 8.0, 1297.0, 737.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         1
      
       
         1
         1
         SimulinkTopLevel
         0
         [1794.0, 764.0]
         1.0801605698114098
         [7.1304644568866706, 301.89006430630752]
         [7.1304644568866706, 301.89006430630752, 1107.242787254135, 471.5348324761199]
      
       
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           426
           320
           Unset
        
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           426
           320
           On
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     f50099a6-f2d7-4d7e-aa85-44be8590797d
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Komponentliste

Item Komponent Referanser i skjema Antall Antall DIST. No. Fotavtrykk
no bestilling
1 Opamp LF353 U1, U2, U3, U4, U31, U41 6 10 M: 595-LF353P PDIP-8
(2i hver IC)
2 Multiplier MPY634KP M1, M2 2 4 RS: 647-609 PDIP-14
(alternativ AD632AD)
3 Difference amplifier INA134 U30, U40 2 4 M: 595-INA134PA PDIP-8
F: 3005742
4 Resistor 100k R1, R2, R3, R4, R6, R7, R13, R14, R16, R17, R19, 22 30 F: 9463895 1% MRS25
R21, R22, R23, R30, R31, R33, R34, R41, R4, R43, R44
5 Resistor 49.9k R5, R10, 2 10 F: 9468595 1% MRS25
6 Resistor 200k R8, R2A 2 25 RS: 683-3288 1% MRS25
7 Resistor 10k R9, R12, R25, R27 4 10 F: 3547119 1% MRS25
8 Resistor 63.4k R11 1 10 F: 9469524 1% MRS25
9 Resistor 40.2k R15 1 10 F: 9468153 1% MRS25
10 Resistor 66.5k R18 1 10 F: 9469605 1% MRS25
11 Resistor 158k R20 1 10 F: 9464662 1% MRS25
12 Capacitor 510 pF C1, C2, C3, (C30?), (C40?) 3(5) 6 F: 9520805 1% FSC
13 Resistor 180k R24A, R24B, R26A, R26B, R17A 5 10 F: 9464972 1% MRS25
14 Resistor 24k R5A 1 10 F: 9466290 1% MRS25
15 Resistor 250 Ohm R17C 1 10 F: 3547083 0.1% MBB/SMA 0207
16 Resistor 16k R11A 1 10 F: 9464824 1% MRS25
17 Resistor 3k R17B 1 10 F: 9467750 1% MRS25
18 Resistor 27k R18A 1 10 F: 9466517 1% MRS25
19 Potensiometer 100k 25 turn RP5, RP30, RP40, (RP327?), (RP42?) 3(5) 6 F: 9353534 3296Y
20 Potensiometer 220k 25 turn RP11, RP18, (RP327?), (RP42?) 2(4) 6 F: 2328421 3296Y
21 Capacitor 100 nF C10, C11, C12, C13, C14, C15, C16, C17, 12 20 F: 1141777 10% 5 mm spacing
C32, C42, C34, CA4
22 Capacitor 1 uF C20, C21, C22,C23,C31, C41, C33, C43 8 10 F: 2752828 10% 2.54 mm
23 Testpunkter Plasseres ut etter behov 25 100 F: 8731225 1.32 hole
24 Jumper, connector 2 pin J1,)2,13,16,17,18, 19 7 100 F: 1022245
25 Jumper, connector 3 pin J4, 15, JMP1, JMP2, JMP3, JMP4, JMP5, JMP6, JMP7 15 100 F: 1022248
JMP30, JMP31, JMP32, JMP40, JMP41, IMP42
26 Jumper top/head JMP1, JMP2, JIMP3, JMP4, JMP5, IMP6, JIMP7 13 100 F: 150411

JMP30, JMP31, JMP32, JIMP40, IMP41, JMP42







utroduction

This thesis is about Chaotic system and the effect of The Lorenz system is made by the differential equation: & = o(y — x), y = pxr — 2y — zz, 2 = xy — fz. We will
adding integral controller. What is chaos, well there is during the thesis perform linearization on these equations, using the linearized equation to find the transfer function
no universally accepted definition of chaos, according to from u to . Where w is the controller u = £ fOT e(7)dr. We will also make a model in Simscape using the electrical

"Nonlinear dynamics and Chaos” by Steven Strogatz [1]. components, which i inspired by the work done by Kevin Coumo et al.|2],|3]. The transfer function is then given by

There is however some point that people in the field agree Az _ (s+1)(s4b)4a”
to: Aperiodic long-term behaviour, Deterministic L
and Sensitive dependence on initial conditions. ‘ | Lorenz Atractor
We will during the thesis use three chaotic systems, these
are Lorenz, Chua and Rossler. The first part is to im-
plement these system into Matlab and Simulink. The
second part is about controlling the chaotic system with
an I-controller.

where D, E/ and F' is variables.

Rosslor

The Rossler system is made by the differential equation: The Chua system consists of the differential equation: © = a(y — = — h(z), y = x — y + 2z, £ = —Py, where h(x) is:

t=—-y—2z 9yY=x+ay, 5 =b+xz—cz. And we will use h(x) = mix + %(mo —mq)(|x 4+ 1] + |x — 1|). Then after linearization and calcualtions we find out that the transfer

the differential equation i il stox it Ljomenvs e function is % — o sletDb From the transfer function we find the I-controller parameters.
The transfer function is A—y — s—z+c

s3+Ds?2+FEs+F
u ~ 83+ Ds2+Es+F — ul e 1

Chua Attractor

==

Rossler Attractor

Y plot of Matlab and Simulink simulation Average & Response
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Finishing with Rossler: . 2 0 t

Conclusion References

e The controller work well for Lorenz system |1] S. Strogatz, Nonlinear dynamics and chaos. 1994,
e The controller works well for Chua circuit pp. 301-347.

e The controller does not work well for the Rossler 2]
e All in all most of the work on the controller is well done and we are happy with most of the work

e Further work is to expand the Electrical simulink model with an I-controller, and to improve the I-controller for the
Rossler system.

K. M. Cuomo and A. V. Oppenheim, “Circuit imple-
mentation of synchronized chaos with applications
to communications,” 1993.

A. V. O. Kevin M. Cuomo and S. H. Strogatz, “Syn-
chronization of lorenz-based chaotic circuits with ap-
plications to communications,” 1993.






