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WANG Jin-hua®, CHEN Jian

(Key Laboratory of Fujian Province for New Energy Power Generation and Power Conversion,
Fuzhou University, Fuzhou Fujian 350116, China)

Abstract:
description has the same control structure and signal transfer relations with the PID control system and avoids the approxi-

A state space description with two inputs two outputs is given to express the PID control system. The

mations and redundancies of existing methods. Upon this description, PID parameters can be tuned by state space methods
such as tracking control, optimal control, etc. Then the PID optimal controller based LR is discussed. Some samples are
given to verify the effectiveness of our method. The method given here is more flexible, more utility than existing methods,

and can be used on different degree systems.

Key words: PID control; linear quadratic control; output feedback
Citation: WANG Jinhua, CHEN lJian. State space description of PID control system and its LQ contoller. Control

Theory & Applications, 2018, 35(2): 267 — 271

1 5|3 (Introduction)

HITE1915-19404F (] [AIPIDI= il 2%, BT HA 4
BRI ZER A NIl R I f P RE A B RAF ISR,
— B Dbl B i 2 pds il 2 U2 adin s
SRR SR, ATySRAT HT I 0] RERN 73, AN W 4 R I
1FRNF T, RPIDEHIRI R 2 1, w2 H S
OB g Ty, FEEAT 4y IR I8 R | AR E
PEREFEAMILILEE B F R R Hoi e 5],

TIRBR T, AR R R — Ay
&, B EFE T ReaZd Erh rahEs e, B
A REFIFEHIRCR. M Z YL RESRE, LALPIDEE
B ZH, — B NI I7 ), RIS T —E
(RIRSER. B AR ) 3 207025, PG S 3.

1) W IREY R 4 = kA 1 BE PIDZ B AL i)

Wik H i 2016—12—14; SR HA: 2017—-12—04.
TI@(EE4 . E-mail: 980013897 @qq.com; Tel.: +86 13960821541,

ASLTUTIRZS: AR,
TREE HARRHERE I H (2015J01245) % B

BIO101 ] L — W R, 65— R R HIPID 5%
0, 5 = B TR ) R B R A,
(BT HEA FITE — W B, BRIt 2 5 .

2) BAPIDE I3 4 BEEE — W B, T T2
U9 19, 5 2 B 2 2 2 PR 25 2 P i T
T R, K BB () 50 G (s) R
ik K (5)G(s) = P60, om0

S
S[G () 4 R A A T8, AR b 7
R HIBLE PID S0V, 23 SE n S, 1 L
PIDEHIE R K (5)G (s) I + 1, 1812

S
[sG (s)] AR A IR A RS, A2n + 2B,
Hi U, X TES, An + 2B A2 e e R s sl
MRS, LR AN + 1 RIS &

Supported by the National Natural Science Foundation of Fujian Province (2015J01245).



268 oA R 5 N A

SR TR I I E 2 R AT AR ], (H AT
PAR U, XA —FlaHR T SR 7.

3) Bk ikl kaé = ka(r — 9), Hh
e, TAly 7 AR ZE N S 5, A h S
5. B U, FIE S AR S 42 7). 3 e 5%
PFHMUHI?EJ, ﬁfg%ﬁﬂ ?)Emlﬂﬂ it 22—

Zi LpniA, EE?PIDE%'J%@E B — A ks etk
18 PR AU IA SRR IA PRS2 (R R T 2K, A5 34 7
M =R s B € PIDSHUT Ik, 8% s/ b A7 /e — L
AR RSO ) — MU A XU H I PID Y 1) 2 4t
R IR, TZA0E ™ kg I PIDE i 2 Gt % 34
PRAL, 2 H— NN, PIDIEHIZRHI3 NS4, W H
P RS 7 ) i3 i ) S R4S 38, AT IR
IR 775, B PIDS AL, S Fhdz il H br.
SRJE T F e L St AR 45 E OB M RE i
e B 45 4% 1) A% e T, AT 45 A FILQR B THPID
P 2R T VE. Bl — AN, B A SR H )
el aR ot Tk LOHROR.
2 PID{ZH & 4 KRS %% 8] #4348 (State space

description of PID control system)

5 F& N L H 4 R G T IR i BR AL
HG(s), HngeRE7 EHR A

G(s):{“’:“‘“bu’ (1)

Yy =cxr,

TEPID#% il 28 2 1~ P13 & 48 (1) 45 1 B ] Ko
1.

------------------------

1 PIDFEHI R Gt 4 1]

Fig. 1 Diagram of PID control system
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