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Muc tiéu diéu khién :
@ Triét tiéu sai sb xac lap.
# Giam thoi gian xdc lap va do vot 16.
@ Han ché dao dong.




PID Controller
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Chat lwong hé thong :
& Saisécﬁahéthéng: E(s)=R(s)=Y(s)H (s)
=R(s)—E(s)K(s)G(s)H (s)
R(s)
1+ K(s)G(s)H (s)
® Saisoxdclap: e(e)= tlgg e(t) = 113(1) s.E(s)

= E(s) =
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Nhan xét :
@ Sai s6 xdc 1ap khong chi phu thudc vao cau tric va thong s cua
hé ma con phu thudc vao tin hiéu vao.

@ Sai sb x4c lap phu thudc vao s6 luong khau 1i tuong co6 trong ham
truyén ho G(s)H(s) :

# Hé khong c6 khau tich phan : ludn c6 sai sb xdc 1ap.

# 1 khau tich phéan : e, = 0 vdi tin hiéu vao 12 ham nac.

@ 2 khau tich phéan : e, = 0 v6i ham dbc va ham nac.

@ 3 khau tich phan : e
parabol.

= 0 vO1 ham doc,ham nac va ham

x1

@ He¢ c6 n khau tich phan li tudng goi la hé vi sai bac n.
@ Sai s xéc lap :
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PID (Proportional Integral Derivative Controller ):

#® Bo diéu khién hoi tiép vong kin dugc sir dung nhiéu nhat
trong cong nghiép.

@ La su két hop cta 3 bd diéu khién : ti 1¢, tich phan va vi
phan.

#® C6 kha nang lam triét tiéu sai s6 xac lap, tang toc do ddp
ung, giam do vot 16 néu thOng sO ctia bd diéu khién duoc lua
chon thich hop.
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B6 diéu khién PID lién tuc :
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B6 diéu khién PID s6 (roi rac) :

— K, >
E(z) K,T z+1 U(z)
L 4 >
2 z-1
> Kp z-1 R
T z




PID Controller

Khau ti 1€ (Proportional) :
® Ham truyén . K(s) =K,.
@ Dadc tinh thot gian : Y(s) = K,-G(8).E(s).

@ Sai s6 hé thong : E(s)= 1+ K Iz}((S))H( )
pU S S

") — el u(t) J/(_l‘)>

H(s) <
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Nhan xét :
@ Kp cang 16n thi toc do ddp ung cang nhanh.
@ Kp cang 16n thi sai s0 x4c 1ap cang nho (nhung khong thé
trict ticu).
@ Kp cang 16n thi cdc cuc cta hé thong ¢é xu hudng di chuyén
ra xa truc thuc => Hé théng cang dao dong va dd vot 16 cang
cao.

#® Néu Kp tang qud gid tri gioi han thi hé thong s& dao dong
khoéng tat dan => mat 6n dinh.
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Khau tich phan (Integration) :
® Ham truyén . K(s) = Ky/s.
& Dic tinh thoi gian : Y(s) = K,.G(s).E(s)/s.

S.R(s)

@ Sai 6 h¢ thong : Bls)= s+ K,G(s)H (s)

") — el u(t)

J/(U>
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Nhan xét :
@ Tin hi€u ngd ra dugc xac dinh boi sai SO.
® K, cang 16n thi dap trng qué do cang cham.
® K, cang 16n thi sai SO XAc lap cang nho. Dac biét hé sO
khuéch dai ctia khau tich phan bang vo ciing khi tan so bang
0 => triét tiéu sai s6 x4c lap vo1 ham nac.

® K, cang 16n thi do vot 16 cang cao.
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Khau vi phan (Derivative) :

") — el u(t)

H(s) <

J/(U>

® Ham truyén . K(s) =Kys.
® Dac tinh thot gian : Y(s) = Kj.G(s).E(s).s.

R(s)

c KA A E(s)=
@ Sai s0 hé thong : (5) 1+s5.K,G(s)H (s)
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Nhan xét :
® K, cang 16n thi ddp trng quéi d0 cang nhanh.
® K, cang 16n thi do vot 16 cang nho.
@® Hé sb khuéch dai tai tan so cao 12 vo cung 16n nén khau hi€u
chinh D rat nhay véi nhiéu tan s6 cao.
# Khau vi phan khong thé str dung mot minh ma phai ding két
hop véi cac khau P hoac 1.
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Control System

Bo diéu khién PID :
# Két hop cta ba khau thanh phan.
@ Biéu dién :

® Céch 1 : K(s)=K,+K,/s+K,.s
® Céch 2 : K(s)=K,[1+1/T,.s)+T,.s]
K

® Céach 3 : K(s)=—20+T,.s)1+T,.s)
s
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Control System

Cac phuwong phap tim thong s6 PID (Kp, Ki, Kd) :

# Chinh dinh bang tay.

® Phuong phap Ziegler — Nichols.
# Chinh dinh ding phan mém.

® Cohen-Coon.
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Control System

Chinh dinh bing tay :

® PatKi = Kd = 0. Tang Kp dén khi hé thong dao dong tuan hoan.
@ Dit thoi gian tich phan bang chu ky dao dong .

@ Diéu chinh lai gid tri Kp cho phi hop.

#® Néu c6 dao dong thi diéu chinh gi4 tri Kd.
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Control System

Phwong phap Ziegler-Nichols :

@ DPiat Ki = Kd = 0. Tang Kp dén khi hé théng dao dong tuan hoan.

bat gia tr1 Kp nay = Kc
® Do chu ki dao dong Pc.

Ziegler—MNichols method

Control Type Ky Kj
P 050K
= 045K |1 2K,/ P,

PID 060K, 2E,/P;

K,P. !

£
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Control System

Chinh dinh bing phan mém :

@ Dung phén mém dé tu dong chinh dinh thong s6 PID (thyc hién
trén md hinh todn, kiém nghiém trén mo hinh thuc).

& V1 du dung giai thuat di truyén (GA) dé tim thong s6 sao cho sai
s6 do dugce nho hon gid tri yéu cau.
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