801400805441 Kendinden Ayarlamah Kontrol Sistemleri [1-5]

Kesikli zaman degerlerinden siirekli sinyallerin yeniden olusturulmasi, sifirinci ve
birinci derece tutma elementi ile siirekli sinyal sonuclari,
ornek alma zamani parametresi [1-5]
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Belli bir 6rnek alma zamani secilerek alinan érnek degerler:
h*(0) = h(0)5(t)
h*(T) = h(T)5(t —T),burada T: 6rnek alma periyodu
h*(2T) = h(2T)6(t — 2T)

Sifirinci derece tutma elementiile stirekli sinyal olusturmakiigin, bu tutma elementi ikinci
kesikli sinyal degerine kadar birinci degeri sabit olarak tutmaktadir. ikinci sinyal degeri alindig
andan itibaren tGgtincu sinyal degerine kadar bunu sabit tutar. Bu sekilde strekli bir sinyal
elde edilmis olur.



Matematiksel gosterim:

h(t) =h(nT)nT<t<n+ 1T n=0,1,2,..

0<t<T, h(t) = h(0)
T<t<2T, h(t)=h({T) , ..vb.

Kesikli zamanda birinci mertebe bir sisteme sifirincizaman adiminda basamak etki verilerek
sistem cevabi elde edilmistir. Bu yanit sifirinci hold element kullanimiile stirekli sinyale
donusturilmastur.
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Block Parameters: Stepl
Step

Output a step.
Parameters

Step time:

@

Initial value:

0

Final value:

1

Sample time:

B

[] Interpret vector parameters as 1-D
[+] Enable zero-crossing detection

?) [ ok | cancel | Help

Block Parameters: Transfer Fon First Qrder

First Order Transfer Fcn (mask) (link)

Discrete-time first order transfer function. The transfer function has a unity

Parameters

Pole (in Z plane):

foss

Initial condition for previous output:

0.0

Integer rounding mode: |Floor

[] saturate to max or min when overflows occur

Q ok | cancel ||

Help

Block Parameters: Zero-Crder Hold
Zero-Order Hold
Zerg-order hold.

Parameters

Sample time (-1 for inherited):
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4\ Configuration Properties: Scopel
Main Time Display Logging
[ Limit data points to last: | 5000
[ pecimation: 2

[~] Log data to workspace

Variable name: |ScopeDatal

Sawve format: |5l:ruct|.|re WWith Time




4\ Configuration Properties: Scopel

_ Ornek alma zaman adimi 5 secilmistir.
Main  Time Display Logging

[ Open at simulation start
(] Display the full path

4. Scopel

File  Tocols  View  Simulation  Help

Number of input ports: |1 ‘ Layout @ - <@ ® b

Sample time: |5 |

Input processing: Elements as channels (sample based) -
Maximize axes: Off v
Axes scaling: Manual

Scale axes limits at stop

Y-axis

Data range (%): Align:  Center

[] Autoscale X-axis limits

Data range (%): 100 Align:  |[Center

0 e

Sample based |T=50.000

Sifirinci derece tutma elementi strekli sinyal olustururken 6rnek alinan sinyallerin
blyuklikleri arasinda degerler alir. Bu durum kontrol edilen prosesin kararliliginin
korumasi acisindan dnemli olabilir.



Simulaticn Help

+
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d Sco P el
File  Tools  View  Simulation  Help
@ - a® P p=CARA IR C R

Basamak etkiye birinci mertebe
sistem cevabi sifirinci derece hold
elementi kullanimi ile Simulink
model kullanilarak Matlab

ortaminda olusturulmustur.
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Command Window

Workspace

Mew to MATLAE? See resources for Getting Started.

Mame =

S New MATLAB Graphics System ScopeDatal
MATLAB R2014b introduces a new MATLAB graphics systern, ] tout

many new features. Some existing code may need to be revi

Learn more

=» plot (ScopelDatal.time, Scopelatal.signals.values)
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Sapma degiskeni cinsinden giris ve cikis degiskenleri icin kesikli zaman
verileri semboller ile gosterilmistir.



Birinci mertebe bir sisteme kesikli zamanda sinus giris etkisi uygulanmasi farkh hold elementlerinin

Simulink ortaminda kullaniimasi ile incelenmistir.

[P&| DiscreteTIMEtank2hold

005z
. -
hU | zoss >
Sime Wawe Transfer Fen First-Cirder - I
First Crder Hold I

4| Scopel

File Toels View  Simulation  Help »

Q- 0P ® = QA-E-F&-

Block Parameters: First-Order Hold
First-Order Hold (mask) (link)
First-order hold.

Parameters

Sample time:

J Cancel HE|p Apply

Giris degiskeni sari ile cikis
degiskeni mavi egri ile

gosterilmistir.

Sample based Offzet=0 T=50.000




Block Parameters: Sine Wawe Tl
Sine Wawe

Ouiput a sine wawe:
o) = AmprsinFreg*ts+Phase) + Bias

Sine Type determines the computational technigque used. The parameters in
the two types are related through:

Samples per period = Z2%pi / (Freguency = Sample timea)
Mumber of offset samples = Phase * Samples per period f (2%pi)

Use the sample-based sine type if numerical problems due to running for
large times (e.g. owverfloww in absolute time) oocour.

Paramaebters
Sine type:  Time based at
Tirmme (E): Use simulation timme at

Armplitude:

Frequency (rad/sec):
[o.s IE

Phase (rad):
[o |E

Sample tirme:

[2 |E

INnterpret vecor parameters as 1-0D

> Cancel rieip Appiy

Discrete TIMEtankSifirinciholdsinuse

hU 0.052

| =zoss
Sine Wave Transfer Fcn
First Crder




Block Pararmeters: Sine Wave pod

Sine Wave

Output a sine wave:
0O(t) = Amp*Sin(Freq*t+Phase) + Bias

Sine type determines the computational technique used. The parameters in
the two types are related through:

Samples per peried = 2%pi [ (Frequency * Sample time)
MNumber of offset samples = Phase * Samples per period [ (2%pi)

Use the sample-based sine type if numerical problems due to running for
large times (e.g. overflow in absolute time) occur.

Parameters
Sine type: | Time based -

Time (t): Use simulation time -

Amplitude:

3 |E

Bias:

[0 f

Frequency (rad/sec):

0.5 E

Fhase (rad):

[0 f

Sample time:

1 |E

Interpret vector parameters as 1-D

J- Cancel Help Apply

Block Parameters: Transfer Fon First Crder
First Order Transfer Fcn (mask) (link)

X

Discrete-time first order transfer function. The transfer function has a unity

DC gain.
Parameters

Pole (in Z plane):

=

Initial condition for previous output:

0.0

Integer rounding mode: | Floor

[] saturate to max or min when overflows occur

2 Cancel || nelp || Apply
] Block Parameters: Zero-Order Hold et
Zero-Order Hold
Zero-order hold.
Parameters
Sample time (-1 for inherited):
J Cancel | | nelp || Apply
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4\ Configuration Properties: ScopeT s
Main  Time Display Logging

(] Open at simulation start

r —
(] Display the full path !/ Scopel = X
Number of input ports: ‘1 | Layout File Tl:n:uls_ Yiew  Simulation Help E
| @- 0P ® - Q- |E-FH-
Sample time: ‘ 1 |
Input processing: Elements as channels (sample based) -
Maximize axes: off v
Axes scaling: Manual * | Configure ...

J Cancel Apply

4\ Configuration Properties: Scopel X B _'J_'_'_‘Ll_l_i_rr'f‘ﬁ_‘k _l—'_'_r—‘l_l_l—l__A,—l_'_'IILLI_l__l—'_r'_r

Main Time Display Logging

(] Limit data points to last: 5000
(] Decimation: 2

Log data to workspace

Variable name: ScopeDatal

Save format: Structure With Time -

Ready Sample based T=80.000

J Cancel Apply 1



Kesikli sinyalden birinci derece tutma elementiile surekli sinyal olusturulmasiigin
nT<t<(n+1)Ticin daha onceki iki degerin h[(n-1)T] ve h(nT) kullanimi gerekir. Bu dnceki iki
degerden dogrusal extrapolasyon yapilarak stirekli sinyal elde edilir.

Matematiksel gosterimi:

h(nT) — m[(n — 1)T]
T

h(t) = h(nT) + (t —nT)

Burada nT<t<mn+1DT wve n=1234,...

Ornek alma zamani=0.01

0.10

0.11

0.12

0.13

0.14

0.15

0.16

1.605

0.655

-0.102

-0.717

-1.225

-1.650

-2.011
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h=0.01 sifirinc1 mertebe

h=0.01 birinci mertebe




Birinci derece tutma elementi suirekli sinyali olusturmak icin en az iki baslangic
degeri gerektirir. Sifirinci tutma elementi sadece bir baslangic degeri gerektirir.

Tutma elementleri sifirinci, birinci veya daha ylksek mertebeden olabilirler. Daha az
hesaplama gerektirdiginden genellikle sifirinci mertebe tutma elementi kullanilir.
Kesikli sinyalden elde edilecek slirekli sinyalin kalitesini artirmak icin genellikle
yiksek mertebe tutma elementleri yerine ornek alma zamani kiculttlerek disitk
dereceden tutma elementleri kullanilir.

X 010 (011 |0.12 (0.13 |0.14 |0.15 |0.16 Ornek al -0.01
- T > L6 G " > 2 16 rnek alma zamani=0.

h=0.01 sifirinci mertebe

I\L T\ En 1y1 sonug sifirinci
mertebe tutma elementi
. ile elde edilmustir.

14




h=0.01 birinci mertebe

Yukaridaki sekillerden sifirinci ve birinci derece tutma elementlerinin
olusturdugu sinyallerin karakterleri hakkinda fikir edinebiliriz. Sifirinci
derece tutma elementi 6rnek alinan buytkltkler arasinda degerler alirken,
birinci derece tutma elementi bu degerlerden farkli u¢ degerler almaktadir.

Bu uc degerler bazi durumlar icin sistemde kararsizlik tehlikesi olusumuna
neden olabilir.
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x [0.08 ]0.10 0.12 0.14 0.16
y* [1.605 |1.605 -0.102 -1.225 -2.011

2 h=0.02 sifirinci mertebe

1,5 4 4

1
0,5

0

0,08 0,10 0,12 0,14 0,16

-0,5

-1

15 L

-2
-2,5

2 h=0.02 birinci mertebe

'S Y —

-1,5

-2,5

0,08

0,10

0,14 0,16

Ornek alma zamani=0.02

En 1y1 sonug birinci
mertebe tutma elementi
ile elde edilmustir.

Hizli degisen sinyallerden
olusturulan surekli sinyaller
yavas degisenlerden olusan
surekli sinyallere nazaran
daha kotadar. Bunu
iyilestirmek amaci ile 6rnek
alma zamani kucultulebilir.
Yuksek dereceden tutma
elementleri kullanimi yerine
ornek alma zamani
klictltllerek distk
dereceden tutma elementleri
tercih edilmelidir.
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