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clear;clc;
a = arduilno ('COM3', "Megaz2560', '"Libraries', 'rotaryEncoder');
encoder = rotaryEncoder(a, 'D2', 'D3',48);

writeDigitalPin(a, 'D6",1);

writeDigitalPin(a, 'D7"',0);
voltageX= [5*ones(1,50) 4.5*cones(1,50) 4*ones(1,50) 3.5*ones(1l,50) 3*ones(1l,50) 2.5*ones(1,50) 2*ones(1,50) 1.5*ones(1,50)];

voltageSaw=zeros (1,400);
d=5;
for i=1l:length(voltageSaw)
voltageSaw (1)=d-0.1;
d=voltageSaw (1),
if mod(i,50)==
d=5;
end
end



d=5;

for 1=1:50
if i<25;
voltageTrim(i)=d-0.25;
else
voltageTrim(i)=d+0.25;
end
d=voltageTrim (i) ;

end

for 1=1:length (voltageX)
writePWMVoltage (a, 'D4',voltageX(1l,1))
pause (0.2) ;

rpm = readSpeed (encoder) ;

voltageX (2,1)=rpm;

subplot(1,2,1);

plot (voltageX (1,1:1));

subplot(1,2,2);

plot (voltageX (2, :));

fprintf ('i=%d voltageX=%2.2f hiz=%2.2f\n',1i,
end

voltageX (1,1),

rpm) ;



for 1=l:1length(voltageSaw)

writePWMVoltage(a, 'D4',voltageSaw(l,1))

pause (0.2) ;

rpmZ2 = readSpeed (encoder) ;
voltageSaw (2, 1) =rpm2;

subplot(1,2,1);

plot (voltageSaw(l,1:1));
subplot(1,2,2);

plot (voltageSaw (2, :));

fprintf ('1=%d voltageSaw=%1.1f
hiz=%2.2f\n',i,voltageSaw(l,1i), rpm2);
end

writeDigitalPin(a, 'D6',0);
writeDigitalPin(a, 'D7',0);
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ra Variables - voltageX

| wvoltageX |
H 2x200 double
1 2 3 4 3 b T a 9 10 11 12
1 5 3 5 5 3 3 5 3 3 3 3 3
2 1.17M%e+03] 1.4063e+03 1.4375e+03 1.4531e+03  1.4375e+03] 1.4373e+03 1.4375e+03  1.4373e+03  1.4375%e+03  1.4373e+03  1.4373e+03  1.4373e+03
3
4
ra Variables - voltageX
| woltageX |
HH 2x800 double
49 100 101 102 103 104 105 106 107 108 109 110
1 5 3 4,5000 4,5000 4,5000 4,5000 4,5000 4,5000 4,5000 4,5000 4,5000 4,5000
2 14331e+03  1.45331e+03  1.4063e+03 1.3906e+03  1.3906e+03  1.3906e+03 1.4083e+03 1.3906e+03  1.3908e+03 1.3908e+03  1.3908e+03 1.3906e+03
3
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E"‘E Variables - "..l'|:||tage‘_:;.a'|;.,-
1- | wvoltageSaw |
HH 2x200 double
1 2 3 4 5 & ri g g 10 11 12
49500 4,9000 4,8500 4,8000 4, 7500 4,7000 4,6500 46000 4,5500 4,5000 4.4500 44000

2 1.35%4e+03 1.4219e+03] 1.4375%+03 1.4219e+03 1.4219e+03| 1.421%9+03 1.4219e+03 1.421%e+03| 1.421%9e+03 1.4219e+03 1.4063e+03| 1.421%9e+03
3

Fa Variables - voltageSaw

| woltageSaw |
HH 2x800 double
29 90 91 92 93 04 93 96 a7 a3 99 100
1 0.5500 0.3000 0.4500 0.4000 0.3500 0.3000 0.2500 0.2000 0.1500 0.1000 0.0500 9.3953e-15
2 0 0 0 0 0 0 0 0 0 0 0 0
3
4
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Freq. domain data... <— Preprocess e
Data object... 1-
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4. Import Data — O X

Data Format for Signals

Time-Domain Signals =

Workspace Variable

Input: motoraVerilenPWH

Output: EnkoderdenOlculenHiz

Data Information

Crata name: mydata
Starting time: 0
Sample time: 0.1
More
Import Reset

Close Help
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T. System |dentification - Untitled . - ]
e Data Format for Signals
file Options Window Help ' =]
' Time-Domain Signals A [
| Eapod dm‘ xl 4 Time Plot: ul->y1 X
= Workspace Variable File Options Style Channel Experiment Help
i =] input: motoraVerienPWh |
Output: EnkoderdenOiculenHiz| Input and output signals
1000 .
oderae
Data Information =
| Dataname: E“Ydﬁta 500 | i
Est  starting time: 0 0
-
\ Disia Visws Sample time: 0.1
-
Time plot we : More ‘} 6 T T T T T
[[] pata spectra
 mpot | Reset 4r — 1
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4 Systemn |dentification - Untitled — [ x 2 >
File thiﬂns Window HEIP 4\ Transfer Functions - O I
Model name: tf1 & |
Import data Impo
.l, Operations Mumber of poles: EI
Mumber of zeros: |1
+ <— Preprocess e
mmydata
t (® Continuous-time () Discrgte-time (Ts = 0.1) Feedthrough
* ‘ E b 1/0 Delay
data } Estimation Options
Werking Data
4 Burada kutup ve sifir
Estimate —= W X
. sayisi secilerek
. Eztimate —=
Data Views tran sfe r
Time plot State Space Models... Model output fonksiyonunun tipi
Estimate Close Help . .
[ ] Data spectra Frocess Models... Model resids belirlenir.
Polynomial Models. ..
[] Frequency function Monlinear Models. ﬁ\""""-\_\ Zeros and poles
Spectral Models... rﬂj'.data Noise spectrum
Correlation Models... tion Data

Refine Existing Models. ..

to plotfunplot curves.

Quick Start [Ty |
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4] System Identification - Untitled - | * LS
4 File Options Window Help 4 Model Output: y1 - O bt
—— File  Options Style Channel Experiment Help
Import data W Import mu-l:lels-_
4 Operations . 9 150y . Measured and simulaled model output

' \* H \ Best Fils

<— Preprocess i (

mydata "." 11 J = L1 48,26
"h—-_‘_'__..i"r
—
= TN | 1000} :
ry data
Warking Data
Estimate —= e 500 +
— r\r r\| \| \ r\| '\| '\I '; Bulunan transfer
Jata Views To To Mol fonksiyonu %48.26

Workspace LTI Wiewer o
A Time plo Viodetoutput uyum sagladi. Daha
L LIFr o ” ” p” a0 iyisini bulmak icin
[ Frequency function [z Time kutup ve sifir sayilarini

data : Mo ne aMlo.c
Trash a— L] ““1 degistirebiliriz.

Click on data/model icons to plot'unplot curves.
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E Systemn ldentification - Untitled — O > Model name: tf7 &
File Options  Window  Help |
|Impnrtdata V| |Impnrt models Mumber of zengs: |Pl ) |
l Operations l
| (® Continucus-time () Discrete-time (Ts = 0.1) Feedthrough
|-::— Preprocess V|
mydata 1 5 || 6
1- (%] Model Output: y1 — O >
—
* MM\"- File Options  Style  Channel eriment  Help
mydata
erkdng Data Measured and simulated rmdﬂhu\
4 N - T Best Fits
' Estimate —> v | tfé: 85.64
Data Views To To Model Views
Time plot Workspace | | LTI Viewer Model output [] Transient resg H1: 48,26
|:| Data =pectra |:| Model resids .
- 2 k iki sifirdan
|:| Freguency function [[ ]] i -\"""‘-\_\ Utu p S da .
mydata | olusan Tf6 %85.84 ile
Trash Validation Data ..
en yuksek uyumu
sagladi. Ancak kalic
st durum hatasi yuksek p 20 " p

gorindyor. Transient Time
response bakarak
bunu gorebiliriz.
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4| Transient Response: ul->y1

Drag and drop on another icon.

&

Tf6 ve tf5’in transfer fonksiyonlarini gorelim. Modellerin Gstline c¢ift tiklamak yeterli.

o File  Options  Window Help File Opticns  Style  Channel Help
|Imp|:rrt data w | |Im|:mrt models w |
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l LY l I Eﬂj T T STEP % ;m T T
|-:— Preprocess - | A
mydata 11 5 6 | '
T ' 500 ﬂl " -
* i '\-\_..__“_\ l| | | | I.Il 1
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400 | | III I||I|.I VoY / T
£ R
| Estimate —= ~ | | | || |,| v
| 350 ' i
Data Views | | I V
To To || i
Time plot Workspace | [ LTI Viewer Model output ranzient rezp 300 F ¢ i
[ ] Data =pectra [ ] Model resids Freguency resp
i [ 25] i i i i i i
|:| Frequency function [[ ]] -\""'"\\_\ |:| Zeros and poles 0 50 100 150 200 250 200 2850
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Madel name:

| File  Options  Window Help

Import data w Import models w
. Operations /

<— Preprocess A \_‘—- ('
‘ mydata 15 ‘|‘ 6
N

[ | [ | T =

Lo me

— Continuous-time identified transfer function. W
4. Data/model Info: tf3 /I:| » ; )

Model name: @r Diary and Motes

Color: [0.75,0.75,0.75] g
e—— % Import mydata

F— —:..-_ —

From jF-IlPUT-'- "ul™ to cutput “"ylU: ~ Model Views & Transfer function estimation

7693 572 + 1874 3 + 3385 Options = tfestOptions;

————————————————————————————————— | output [] Transient resp Options.Diasplay = 'on's
wﬂﬁ 52 + 5.997 5 + 5.298 S Or Options.WeightingFilter = [];
Mame T | res requency resp "
Continuous-time identified transfer functiom. vl [] Zeros and poles TEE o sSearimadnss 20 Peeiens
< >

ta |:| MNoize spectrum

Data
Diary and Motes alid hotkey Show in LTI Viewer
A
£ I t dat
Tpor mydata Present Export Close Help
% Transfer function estimation
Options = tfestOptiona;
Opticns.Display = 'on';
Options.WeightingFilter = []:
W
+=£ 0 +Ffm ot Imrecl =t = 2 hat | Sont o h

Show in LTI Viewer

Present Expart Close Help
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4\ Control System Designer - Bode Editor for LoopTransfer_C

COMNTROL S5YSTEM BODE EDITOR ViEW o ZHIE ( })
] fond

O H o g V- L
Open Save Multimodel Tuning Mew Store Retrieve Compare Export  Preferences
Session  Session onfiguration  Methods = Plot = w7 w7
FILE RE TUMING METHODS | AMALYSIS DESIGMS RESULTS |PREFEREMCES a
Data Browser ?9\, Bode Editor for LoopTransfer C 1 | Reot Locus Editor for LoopTransfer C
w Controllers and Fixed Blocks Root Locus Editor for LoopTransfer_C
F Bode Editor for LoopTransfer C 1
1
c ‘ _
H Edit Architecture - Configuration 1 = S | SOtOOI bOX d d 1 0
\ g Select Control Architecture: du dy‘ mimariyi segiyorUZ.
- B & S Buradaki C:
w [ ™ .
esigns \ 5 r - E uc i, G | Y, v e e
—~—]E kontrolorimuzin

%)

trf fonksiyonu, G ise

EEF L/ sistemimizin
m' e lay | transfer fonksiyonu.
¥ Responses |

n Simdi az 6nce
LoopTransfer_C ~ —-@' v
|OTransfer_r2y Blocks  Loop Signs buld ugumuz trf
[OTransfer_r2u gj’ ‘E" Identifier Block Mame Value fonkSiyonunu
|OTransfer_duly = C |c | <11 zpk> | 'S burava aktaralim
OTransfer_dy2 .
ran .er_ y2y W g F [F || <1x1 zpk> | & Y

¥ Preview - G |G | <txl ts | 'S

H H e | &
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@ Editor - Ch\Users\Mekatronik\Google Drive\MATLAB\Eldiven\ RMNM\ kelime_RNM1.m

4| Data/model Info: tf6 — O >
I N — . - sa 1 . ca e e e — I
Command Window 3 ;I
Model name: |ﬁ'ﬁ) |
Mew to MATLAB? See resources for Getting Started.
Color: [0.25,0.75,0.25]

>> s = tf('s");
>> G=tf([343.2 €65.1 84.97],[1 0.03074 0.2074])
Jx >>

Tyl L)

L. =22 + 0.03074 = + 0.2074 ‘
l"‘"ﬁ.____
Name: TL®

Continuous-time identified transfer function. W
£

Diary and Maotes

~
% Import mydata
% Transfer function estimation
S|SOtOO|(G); Options = tfestOpticns:
Options.Display = "on';
Options.WeightingFilter = []: I
W

EOX il EOE SN W EERET N T b | b | imd— d o &
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COMNTROL S¥YSTEM BODE EDITOR
Open Save Edit Multimodel
Session Session  Architecture ¥ Configuration
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VIEW
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Preferences
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Export

-

Data Browser

GRAPHICAL TUNING

w Controllers and Fixed Blocks :AAQ\._
F L N
C

G |
H e
w Designs @G

Mew Store Retrieve Compare
Plot = =

Bode Editor

Edit feedback

loop using Bode plot

Closed-Loop Bode Editor
Edit closed
loop using Bode plot

Root Locus Editor
Edit compensators
using root locus plot

Nichols Editor
Edit feedback
loop using Michols plot

¥ Responses

MTED TUNING

RESULTS | PREFEREMCES

al b S
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l"'

*

Fr

]|

r LoopTransfer_C

PID Tuning
LoopTransfer_C PID Tune PID compensator using robust
|OTransfer_rdy response time or classical methods
[OTransfer_r2u
|OTransfer_dudy e [O}p:lm.lzatlon BasedtTunlng
" = ptimize compensator
|OTransfer_dyzy SCH I parameters to satisfy design requirements
* Preview
LQG Design
zTgzde| Obtain feedback compensator
using Linear-Cuadratic-Gaussian design
F Loop Shaping
\ Find feedback compensator to 10"
PP match specified open-loop shape )
P P pEhep ncy (rad/s)
Internal Model Control (IMC) Tuning v

Root Locus Editor for LoopTransfer_C [

Imag Axis

Root Locus Editor for LoopTransfer_C

1
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|OTransfer_r2y: step [
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=1} H  E©
O | T 3455 & O
Open Save Edit Multirmodel Tuning Mew Store Retrieve Compare Export | Preferences
Session _ Session | Architecture  Configuration  Methods * Plot = - -
FILE ARCHITECTURE IP1D Tuning
Data Browser . Compensator
w Controllers and Fixed Blocks (1+ 115 .
F C = = 0.0018301x ——— \ Kontrolor
5
C transfer
5 w Select Loop to Tune .
! fonksiyonu.
LoocpTransfer_ C i
- Add new loop ...
w Designs
Specifications
Tuning method: |Robust response time — =
Controller Type: @ P &1 &P & F'Et Q PID ,
[ Design with first order derivative filter
Design mode: |T|me v|
¥ Responses & | : : : @ » [228 E @ I
LoopTransfer_C Shower Res:-c-rse'l'r"eii-ma;._:\y Faster —
OTransfer_r2y T S— 081 3| Reset
Aggressive Parameters

|OTransfer_r2u
[OTransfer_duly
[OTransfer_dy2y

w Preview

P.M. 113 deg

Tranzient Behawior a Robuest

Freq: 0.805 rad/s

A Update Compensatﬁr | Help
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Root Locus Editor for LoopTransfer_C
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Tuning Mew Store Retrieve Comparel, Export f Preferences
Methods = Plot~ w7
_'PID Tuning Export Model
Compensator

Select Design: |Cunent Design "’|

1+1.1s)
= 0.0018301x ———

- Export models to MATLAB Workspace

wpTransfer C |
ot Locus Editor for LoopTra

5

Models Export as
w* Select Loop to Tune F |E ~ Gl
| LoopTransfer_C - | s C ']
G G
| Add new loop ... | H H
LoocpTransfer_C LoopTransfer_C
W
Specifications Vo for &hey 1P Teamefor el e
Tuning method: |Robust response time : . . -
|Export| |Cancel| |Help|
Controller Typee @ P @1 @ P @ PD QPID : - L : : '
[ Design with first order derivative filter 0.5 0 .
Design mode: |T|me v| | RE‘:&H Axis
&« |} : : : @1 » 2486 E (}3 E— __| [OTransfer_r2y: step = |
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Command Window

Mew to MATLAB? See resources for Getting Started.
>>» [kp, ki, kd]l=piddata(C)

kp =
0.0020
ki =
0.0018
kd =
0

fx >> |

‘“,HIF-"
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