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A new practical method for closed-loop identification with PI control

ZHU Xue-feng, XIAO Shu-jun , WANG Xiu
(College of Automation Science and Technology, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: For a closed-loop system with a PI controller, we propose a method to identify the transfer function of the
controlled object. From the under-damped-response of the closed-loop system, we approximate the closed-loop system
by a second-order-plus-dead-time(SOPDT) transfer function. The transfer function of the PI controller is then removed
from the approximate closed-loop transfer function. From the remaining transfer function, the open-loop transfer function
of the controlled object is determined through a coefficient-comparison process. Both the simulations and the control
experiments on a pilot-equipment show advantages of the proposed method, such as the high identification-accuracy, the
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low computational complexity and the easy online implementation, thus demonstrating its application potential.

Key words:
comparison

1 5|5 (Introduction)

AR RGN, R BTG T-45 1h R S8 R BT R 3
KU AR R EE. HEA R FE o S A
AT LA 5 b T T 0 PR A2 ) AT A A R R AR
L IR R MERE TR AR, H HT CATVE 2 BT IR T 3 R
PSRRI 7, HTAESERR T, Tl G — A iy
WOF IR s U DRI, PH R B RAE A 3 o
HLSE .

[ N A A VF 2 22 8 AR R RUT TR TIRA
(K57, R. ManatF1P.J. Fleming!? 553 ik 41 3R 45 4] h
LA L 19 B ZR G010 P I AR i R L R B R
— B 0 IS (FOPDT) RS AL ) S Al F- 4 HH m el AH A 5
AT 2 Ah TF IR 5 PR BR 0 B 2 1A IR A (1) 98 &R
oK SR AR % 3T AU FOPDTHE A . [ 7k 2 25 BAIZER.
ManatfI1P.J. Fleming[1J &t 56 J5 4 i ZEPIRIPID 4%
PR AR R R AT IR RAE SRR
[) (1) 9 2R 2K SR A5 0F 5 1) — [ I N ¥ (SOPDT) A5 2.

ks H 3H: 2009—07—15, Wz ks H 1#H: 2009—12—02.
FE4 T H : 2008 LU T AR X 24 A)F g B I H (2008B1034).

closed-loop identification; proportional-integral control; second-order-plus-dead-time; coefficient-

Wonhui Cho%%5PI#E 15 21| AT PR PR i R 45 1 33 bR 20U,
piBUIE 357 i 5T F N P (SR AR SEEIPIE AN 0F
% FOPDTHEAY. 2= k8 55 0133 1d 2 2 P B 110 | ek
N K N K $r 7% 7R (Laguerre) i 54 (7819 {145 51 2 45
(1 PH B A 326 b 250, % 05 AR AR 5 2000 B R A T % B 1
FEERB BRI Y, PR A T 7 3 ) ER B R e Y,
W — R Y R A e 28 3K N SRR S 4
AT NGEE S TSP A AT <3 i BuREiEZS
M) 1 1 2 743 3] PHER AT 326 bR KK, 28 208 S B4 L 48 A P4
IAAE 368 bR BT 43 25 HH SR DT A5 800 5 1 A 328 o 4L
A SIS R 5 SCHR[2 ~ 4, 9JARBL K J7 i, 2k
K PSRN LA R B S e G A [ 2 4
2 FHiRJR B (Identification principle)
SEARBON Gk i I

K efdps
Gp(s) .

= . 1
T3s* + 20, Ths + 1 )




%59 IR 2 W A8 — TR IR S HT P s AT A R T 1% 1241
PLE i 25 % 34 o 50CA +
K (Tis+1) Ms) [ VG
GC(S) - Ta (2) +
U A A A 3285 b KN G
M(S) — GP(S)GC(S) (3)

14+ Gp(5)Ge(s)”

T L PIS A)  ( J 4 7x S )  RBRLE,
W s, ANgrBEL AL R AN

Kc —d, clS
M(s) = 1

“

7?182 + 2CC1T018 -+ 1 '

tp1 tpz t

P 1 BRI I R i 1 2

Fig. 1 Typical closed-loop step response under PI control
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Table 1 Simulation examples and the results of identification
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Fig. 3 Unit step response of FOPDT process and the result of Fig. 4 Unit step response of SOPDT process and the result of

the identification
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Fig. 5 Schematic diagram of the experimental hyperthermia

instrument
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Fig. 6 Closed-loop response of heat treatment instrument
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treatment instrument and the identification
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