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1. yaneunwInosHazyaginIsiieuaenUModular Servo System
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a X
3. NYHYNUTIU
3.1. M3MIUAN PID HUUAIHBY (Continuous PID Controller)

NAOIHUNTN VOI5ZUVVAIVAN PID HUVABLIDI ¥4 servo motor Aduaad Uz 1

PID CONTROLLER
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—b Td {t]' "."'."{t]l

v, (t) e, (1) : t)
AN e % ut) G @ﬁ{_,
s Kd 4'[

3UMN 1 NAoWNUNNUBITTVUAIUAY PID
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A o 9y .
y,(t) Ao WUV (input)
e() Ao AIANUAANAA (error)
A [}
y,() A9 Ay IUVIDDN (output)
T,(t) o W@mg1m5un’;umﬂuﬂﬁﬂmﬂu@ﬂ
A [ o [
w(t) fo t};iywm‘iummmqﬂﬂimmamu

HafFunieTou (Transfer function) ¥93M3AIUAY PID Ao
U(s)
E,(9)

K

- L8
S

o LY [ 4
Hansunie Tou (Transfer function) YDIUBDINDINTLUANTI (DC-Motor) Ao

G (S): Yl(s) - Ks
7U(S)  S(sT.+1)

Wx‘]ﬁ“ffﬂdﬂi’f]ﬂﬂl@ii%ﬂﬂ SEervo mmmf‘hmm"lﬁjmﬂ
—_ Yl(s) _ Gr(S)Gs(S)

G5 (914G, (96.(9

U Jd o v J Aa
Hansuaie TouvosmANUAANAIAVO9TZUY Servo ﬁﬂ
E(S) _ 1

©7V (9 176.96.9

TugasveailaddudieTou G () FusidlFauammsadsuudd@se
K, - gain coefficent
K, - integral coefficient
K, - derivation coefficient

3.1.1. 52108175 Ziegler-Nichols
A o o o o
gﬂ'ﬂ 2 uamwaﬁauauawmﬂQﬂﬂfmmmuuu"lﬂ(swp response) y,(t) (IIVTUYIUTUNIU) VDI

¢
VANDINTSLUAANTI (DC-motor)
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910 Ziegler-Nichols
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-STu
G, (9= 2
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A U d' . d'
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o 9 9 g 70 9 ~ ax . o o ' [ dy
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) 4 a I
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MINIUANUDY P K, = —
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0.5 1
MINIVYUUVY PI K, =— K,=—
T,T, 5T,
MINIVANUUY PID K, = 065 Ki:i K,=0.23T,
) T,T, 5T,
% iilpauualifszunil Overshoot 11 20 %
0.7
MINIVYUUVY P ;o K, = —
TZTU
MINIVYUUVY PI K, = 95 Ki:i
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. 3 . .
Tao@ T, uaz T, #1115039 18910 step response YowoIMDINIZHARTI (9 14910317 2)

3.1.2. 52108175 Integral Square Error
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a d ) o U . ! 4 4 .. .
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minfelzdt—> K., K, K, gawnsommisangayla
0
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31U A1 Integral criterion [ J] Mfaguuilag 91nAunum619e (P control)

3.2. MINIVAYN PID uuuAINea (Digital PID Controller)
[ d o 1 ] v 4 a a $
HenduneTouvesszuuniugu PID uaasegluglaumseyiusuazduiinsa saamnsaldms

a I'd (B d' . o [ 9 1 1Y 4 a a 9
amﬁzmmu“lmmum (Discrete) mmuhﬂszmmﬂ1611mmimgwumazmmumﬂm ]’lﬂ

G,@ =K, [1+K L4k,
z-1 z

Taoh G, (2) Ao WadFuTeudvues PID controller.

LUVI1ADIU0N the digital control closed-loop system Glug 1n7

. holder

Eo

e(n)

o>

sampler

Q)
)
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ng) Ziegler-Nichols asntimnlflumsmaAunuves digital PID controller Ingo1fion1snaaeg
1ngUi 2 @aumeldmsduiivgiuin T, >05T)
Y . . J ' F dy
M3 1935 Ziegler-Nichols 1115 0M1AUNUVBITEULAILANLLUAIA 1Al
P digital controller
u, = Kr(rt'yt)
1
Kr = -
TZ (TU +TO)

PI digital controller
Up-Uy, = Kr [(yt—l_ yt>(rt-1' rt)]

Kr:;—O.SKi
T,(T,+0.5T,)
_ 02T,
L OT(T,+T.)?

1131 PID digital controller

Up-Uy, = Kr [(yt-l_ yt)+Ki (rt' yt)+Kd <2yt-l "V - yt-Z)]
1

K, = ——————0.5K,
T,(T,+T,)
_ 0.6T,
' T,(T,+0.5T)?
0.5 06 . . .
K,=—— or K,=—— if (T *T,) isaninteger
d TZTO d -I-Z-I-0 ( u z) eg

4
Yo una : AU PID digital controller Y1DEHU Sampling time (T,)
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3 i 11 Simulation PIDcontroller

Juiinaae 71 1891nM3NTZVIUMT Ziegler — Nichols o4 1A Sampling Time = 0.01

® (Continuous Simulation

VALY P K = oo,
AIUANUUY PI K = oo, K= oo
AIUANUUY PID K = oo, K= oo Ky = oo,

® Discrete Simulation

AIUANULY P T
AIUANLUY PI T Ki= o
AIUANLUY PID T Ki= o K = oo
A a d? A o [ @ dy
NaNOUEUBININATU Nanbaztuael
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Continuous Simulation

Discrete Simulation
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P Controller

PI Controller

PID Controller
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