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Tab.1 ldentification results for step
input using PSO(order=3)

n f’,/s %2/5 1:}/5 K Q

1 10.51 18.73 30.85 0.599 0.001 2
2 9.66 20.60 29.76 0.598 0.000 6
3 1045 18.61 30.23 0.602 0.001 8
4 11.12  17.62 31.33 0.603 0.002 9
5 9.14 22.68 28.14 0.601 0.005 6
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Tab.2 ldentification results for step
input using GA (order=3)

n T /s {'z/s %3/5 K Q

1 9.19 227 28.16 0.602 0.098
2 10.60 172 3220 0.599 0.065
3 13.70 177 27.86 0599 0.125
4
5

994 217 2851 0.601 0.023
884 260 2599 0.603 0.156
¥E 1032 216 2854 0.601 0.094
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Tab.3 Identification results for step inputs
with different orders using PSO

n ‘lA']/s 7:2/5 1:3/5 ‘;4/5 1A'5/s K

2 30.14 30.14 — — — 0.602
4 197 7.15 18.08 32.80 — 0.605
5 1.05 356 5.52 18.99 31.11 0.604
n R as QO L

2 60.3 9084 — — — 3.88 70
4 60.0 1027 6125 8353 —  0.10 48
5 60.0 1127 7467 18276 12190 0.17 62
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Tab.4 Identification results for different
input signals using PSO

WMARS 25 7,8 Tu/s K Q

FlAIL B R 8.87 20.10 30.90 0.602 0.124
BERRBTER 1026 17.64  31.27  0.599  0.076
15X A 9.11 18.79 2886 0.608 0.053
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Tab.5 ldentification results for step
input using PSO (order=3)

nooT./s T,/)s Ty/s K t/s Q

1 1008 1936 3074 0.600 60.16 0.1502
2 9.81 2025 30.19 0.601 58.71 0.1284
3 9.80 20.83 29.44 0.601 60.03 0.080 1
B 990 20.15 30.12 0.601 59.63 0.0956
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Tab.6 ldentification results for step
input using GA (order=3)

n f'l/s {'g/s {'3/5 K t/s Q

1 14.34 20.49 26.73 0.600 57.9 0.1952

2 14.17 17.82 30.27 0.601 57.6 0.1854

3 9.36 16.22 30.50 0.601 614 0.1023
BIME 12.62 18.18 30.17 1.601 59.0 0.1155
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Tab.7 Identification results for step inputs
with different orders using PSO

noT./s T,/s Ti/s T./s Ts/s K t/s
2 2914 3140 — — — 059 598
4 441 449 2629 2765 — 0.601 608
5 166 176 450 2327 2896 0.605 61.7
nooq @ a a as Q L
2 605 9154 — — — 38 70
4 600 1056 8020 15996 —  0.09 49
5 600 1106 6307 13027 8860 0.03 35
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Tab.8 Identification results for different
input signals using PSO

WMAS 2/ t./s T8 K i/s 0Q
BEHLIYER 9.9 202 30.1 0.600 59.86 0.060
BEFEEE 9.9 195 313 0.609 59.66 0.098
EHEA 110 216 325 0612 6240 0.102

M ATE T B HER AR

XF AT 1) 015 EL A5 SR W X T IR 0 X 5
RE R A SCHR A 7 35 AT R S HOH R AT LA
PRI R S5 R
423 %43

ERIEDUEIABER T R RGP H &, B
— MR ARG RIS SR G LB A 2R A 2
VAL 9 22 A8 B0 G 0] R AE JBE R 3 I sl 4
T RGO B RAL, AW LOZR G A LT —
PLN AR AR 1] SR PSO ik AT T AR AL

X TR R RIL PR A 4 ] [ | 22 B0 47 52 6 0 1K
AT FFENUNER 9 Bz B sz BisRdan th A YL AR
Forb SREEFAI A 1 s, B4 M 348 ok 75 i o 5
AU B BeBEbE 10 s 2 i i B | 2 B B T
LB BFRE | B UBCEERG 20 s I A9 S i1 5

RO BUMBKMATIREH

Tab.9 Process output for unit step input

t/s A t/s A t/s A t/s A

0 0 60 0.0442|| 110 0.0908 | 200 0.099 8
20 0 70 0.0594 120 0.0939 | 220 0.1
30 0 80 0.0713|| 140 0.097 3 | 240 0.1
40 0.009 || 90 0.0801|| 160 0.0989 | 260 0.1
50 0.0264| 100 0.0864 | 180 0.0995 | 280 0.1
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Tab.10 Identification results for step inputs
with different orders using PSO

n T\/s T./s Ty/s Tos K /s
2 1854 2099 @ — — 009 3084
4 908 7.1 2276 — 008 3250
5 310 691 991 17.85 0.1 3240
n @ @ as a Q L
2 395 3892 @ — — 0016 16
4 390 4330 14964 — 0122 68
5 378 4760 2364.1 3287.1 0.152 58
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Fig.1 Actual process output and second - order
model output for unit step input
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Parameter identification of process model based on PSO
XU Zhi- cheng
(Changzhou Institute of Mechatronic Technology,Changzhou 213164, China)

Abstract: Parameter identification is the base of process modeling,a PSO(Particle Swarm Optimization )

- based model parameter identification method is put forward. By taking every parameter of process mo -

del as particle of the swarm and applying PSO algorithm to search optimal parameters of the process

model concurrently and efficiently in the parameter space,the precision and efficiency of parameter

identification are improved effectively. Simulation results for power plant thermal process indicate that,

for model with or without time lag,the method is not sensitive to the order of the model,and obtains

satisfactory identification precision and efficiency for different input signals. The precise process model

is thus built and model outputs coincide with actual outputs.

Key words: particle swarm optimization; model identification; thermal process
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