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M=5m=11=1 g=9.8¢=0.01 f,=0.01, 1 =0.02

[%]__1 [-0.0102%~9.80-0.010+1.02F |
|#] 6012 -0.01x-58.80-0.066+F |




- Cart type Pendulum A|=2{0|M

X| 1 |-0.0102x-9.86-0.016+1.02F
0| 6.012] -0.01%x-58.80-0.060+F
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W8 Function Block Parameters: Fcn

Fcn

General expression block, Use "u" as the input variable name,
Example: zinfui1 ke xplZ -0l 230

Parameters

Exprezsion:

{-0,0102+u[2]-9,8+0[ 5]-0,01+u[4]+1,02+0[ 5] /6,01 2
Sample time (-1 far inherited)
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Example: sinfuflrexpl2, S+-uf2
Farameters

Expression:

General exprezsion block, Use "u” az the input variable name,

Sample time (-1 for inherited):
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Integrator
Continuousz—time integration of the input zignal,
Parameters
External reset: |n|:|ne
Initial condition source: |internal
Initial condition:
10+pif180
* Limit output

Upper saturation limit:
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Element-wize gain {v = K.*u) or matriz gain {y = Ko or v = Uk},

kdain | Signal attributes I Parameter Attributes |

P

180/ pil

kultiplication: IEIement—wise{K.*u}

Sample time (-1 far inherited):

.‘ -1




B @awE -

Scopel v -
Lp o &3

B E2aqs ~|&

L)L 0| déE




MATLAB




x_plane = [-10 -10 10 10j;
y_plane = [-0.6 -0.5 -0.5 -0.6];
x_cart =[-1-111]

y_cart = [-0.5 0.5 0.5 -0.5];
x_pole = [-r -r r r];

y_pole = [-1 0 O -I];

(=r,—l)& : plane = fill(x_plane, y_plane, 'k";
grid on
(r,-1) hold on
cart = fill(x_cart, y_cart, 'g','EraseMode’,'normal’);
pole = fill(x_pole, y_pole, 'b','EraseMode’,'normal’);
hold off
axis([-10 10 -8 4]);




(Icos(7+6),1sin(z+0))

(=r,0) — (Icos(8),1sin(6))
tan' L
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r=0.1;

x_plane = [-10 -10 10 10];
y_plane = [-0.6 -0.5 -0.5 -0.6];
x_cart =[-1-111];

y_cart = [-0.5 0.5 0.5 -0.5];
x_pole = [-r -rrr];

y_pole = [-1 0 0 -IJ;

plane = fill(x_plane, y_plane, 'k);

grid on

hold on

cart = fill(x_cart, y_cart, 'g','EraseMode’,'normal’);
pole = fill(x_pole, y_pole, 'b','EraseMode’,'normal’);
hold off

axis([-10 10 -8 4]);

t = 0:0.01:20*pi/180;

for t = 0:0.01:20*pi/180
updatedX_cart = x_cart + t;
temp_x = [I*cos(3/2*pi+t-atan(r/l)) r*cos(pi+t) r*cos(t) I*cos(3/2*pi+t+atan(r/l))];
temp_y = [I*sin(3/2*pi+t-atan(r/1)) rsin(pi+t) r*sin(t) I*sin(3/2*pi+t+atan(r/1))];
updatedX_pole =t + temp_x;
updatedY_pole = temp_y;
set(cart, 'Xdata', updatedX_cart);
set(pole, 'Xdata', updatedX_pole,'Ydata', updatedY_pole);
drawnow;

for i=1:5000000
temp = j;
end
end
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ﬂ Annotation propertiss; Click Here

Annotation

Annotations are free-floating text that can be used to describe
models,

Appearance
Text:
Click Here

Drop shadow Foreground color: (Custam

[] Enable Tex commands Background colar:

ClickFen

The ClickFcn iz called when a uzer single-clicks on thiz annotation,
For example, to browse a web zite specified in the annotation text
try

an = getCallbackAnnotation: web{an Text:

SE dsp =1 teet s click callbsck
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¥_plane = [-10-101010):
v_plane = [-0,6 -0,5 -0,5 -0,6];
w_cart=[-1-1115

w mart=[-N5 N5 NG5 -N5:
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| = 5;

r=0.1;

x_plane = [-10 -10 10 10];
y_plane = [-0.6 -0.5 -0.5 -0.6];
x cart = [-1-11 1]

y_cart = [-0.5 0.5 0.5 -0.5];

x_pole = [-r -rrr];

y_pole = [-1 0 0 -I];

plane = fill(x_plane, y_plane, 'k");

grid on

hold on

cart = fill(x_cart, y_cart, 'g','EraseMode’,'normal’);
pole = fill(x_pole, y_pole, 'b','EraseMode’,'normal’);
hold off

axis([-10 10 -8 4));
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MATLAE Fon

FPasz the input walues to a MATLAE function for evaluation, The
function must return a single value having the dimensions specified
by "Output dimensions’ and "Collapse 2-D resultz to 1-D°,

Examples: zin, sinfu), foolui1), ol

Parameters

MATLAE function:

EE Y

Qutput dimensions:

-1

COutput signal type: |auto -

Collapse 2D results to 1-D

Sample time (-1 for inheritedX

-1

ok H Cancel H Help Apply




function y = testl(pos_cart, theta, cart, pole)

| = 5;
r=0.1;
x cart = [-1-111];

updatedX_cart = x_cart + pos_cart;

temp_x = [I*cos(3/2*pi+theta-atan(r/l)) r*cos(pi+theta) r*cos(theta)
I*cos(3/2*pi+theta+atan(r/l))];

temp_y = [I*sin(3/2*pi+theta-atan(r/l)) r*sin(pi+theta) r*sin(theta)
I*sin(3/2*pi+theta+atan(r/1))];

updatedX_pole = pos_cart + temp_x;

updatedY_pole = temp_y;

set(cart, 'Xdata', updatedX_cart);

set(pole, 'Xdata', updatedX_pole,'Ydata', updatedY_pole);
drawnow;

y=1
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%‘5 Configuration Parameters: test/Configuration (Active) L4 - Iﬁ

Select Simulation time i
- Salver _— o
- Data Import/Export Sisincey (0 Stap time: 50
- Optimization
—I-Diagnostics Solver options
ample Time
ata walidity Type: Yariable-step > | Solvel: odeds {Dormand-Prince) 5
Ype Conversion X a
onnectivity Max step size: auto Relative tolerance: 1e-3
ompatibility . . .
odel Referencing Min step size: auto Absaolute tolerance:  auto
----Hard:;lrgglmplementation Initial step size: auto Shape preservation: |Disable all 1
- Model Referancing Humber of consecutive min steps: 1
—-Simulation Target

m

yrbols
Custom Code
=-Real-Time Workshop

Taszking and sample time options

Taszking mode for periodic sample times: Auta

|:| Automatically handle rate transition for data transfer

|:| Higher priority wvalue indicates higher task priority

nterface Zero—crossing options
—-HDL Coder
Zero—crossing control: |Use local settings - | Algorithm: Nonadaptive
D& Tool Scripts Time tolerance: 1+128+eps Signal threshald: | auto
Number of consecutive zero crossings: 1000
4| 1 | [

"). [ DK H Cancel ][ Help ][ Apply ]
— ﬁ




% Configuration Parameters: test/Configuration (Active) -

Select:

- Salver
- Data Import/Export
- Optimization
—-Diagnoaostics
i~Sample Time
-Data Walidity
~-Type Conversion
~Connectivity
~Campatibility
~-Model Referencing
e Saying
- Hardware Implementation
- hodel Referencing
—- Zimulation Target
Symbals
“eCustom Code
—-Real-Time Workshop
- Hepart
- Comments
- Symbols
-~ Custam Code
..Debug
-~ Interface
—--HDL Coder
--i3labal Settings
—-Test Bench
- EDA Tool Scripts

Simulation time

Start time: 0,0

Solver options

Stop time: 50

»

Type: |Fixed-step

[——

Solver: |odes (Bogacki-Shampine)

Fixed-ztep =zize (fundamental zample tfme) 0,01

Tasking and sample time options

Periodic sample time conztraint:

Taszking mode for periodic sample times:

[] Autamatically handle rate transition for data transfer

[7] Higher priarity value indicates higher task priority

lUnconstrained

[Autn
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>>A=[0100; 0-0.0017 -1.6301 -0.0017; 000 1; 0 -0.0017 -9.7804 -0.01];
>> B = [0 0.1697 0 0.1663]’;

> Q=[1000,0000,0050,000 0y,

>> R = 0.01;

>> K=Igr(A,B,QR)

K =

10.0000 13.0808 12.7367 3.2320
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Gain

Element-wize gain (¥ = K.*u or matrixz gain (y = Kfu ar y = usk],

kdain | Signal Attributes | Parameter sttributes |

Sain

I | Multiplication [Matrix{K*u}

Sample time (C=ferp=hrrmpite:

-1

I[ Cancel H Help H Apply
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Signal Builder
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Time (sec)




PR TR NN ] PRI TR R L L

Bl ccope 2 rn scopel 2

=& = | =
SHPLLY ARE BAR +||2B/POLL ARRB 2ASF -~

Time offset. 0 Time offzet. 0




