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Table. 1 Input variable used in the DE optimization method.

Input arguments Value
Number of parameters of the objective function (D) 16
Initial input condition of parameters
(True parameter #1 7 =12.35, 2¢r=8.26, K=0.58, 0= 1)
(True parameter #2 7 =17.04, 261 =8.68, K=-0.45,0=1)
(True parameter #3 7=3.35,28=5.67, K=0.35,0=1.28)
(True parameter #4 7> =1.69, 2&7=5.06, K =-0.48, 6= 1)

Upper boundary

: True parameter x 2.0
Lower boundary

: True parameter x 0.1

Number of parents (NP) 250
Weighting factor (F) 0.8
Crossover constant (CR) 0.8
Maximum number of iterations 1500
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Fig. 2 Comparison of calculated and true closed-  Fig. 3 Comparison of calculated and true closed-  Fig. 4 Comparison of calculated and true closed-
loop pulse response of SOPDT model using DE. loop pulse response of SOPDT model using NM. loop pulse response of SOPDT model using
DE(tolerance = 1072).
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Fig. 5 Comparison of calculated and true closed-  Fig. 6 Comparison of calculated, true and noise ~ Fig. 7 Comparison of calculated, true and noise
loop pulse response of SOPDT model using DE  signal closed-loop pulse response of SOPDT model  signal closed-loop pulse response of SOPDT model
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Table. 2 Results of identification of SOPDT model using DE and NM optimization method.
Optimization CPU

Initial condition Calculated parameter SSQ

method time
Gpyy= 7 =1243 Gppp= 78 =1691
267 =8.05 2£7 =8.41
K =050 K =-039
Upper boundary = True parameter x 2.0 6 =095 0 =097

DE 3,283 Gor = 2 2325 Gope 2 =136 4.842x10™
Lower boundary = True parameter x 0.1 P T =S P22 o

267 =4.69 267 =4.49
K =0.40 K =-0.39
g =1.19 6 =1.10

Gpy= 7 =1191 Gpy= 7 =16.59
287 =721 287 =9.48
K =0.61 K =-0.74

NM 3,231 True parameter x 0.5 o =078 o =10 1.432x1072

Gpu= 72 =522 Gpn= 7 =193
267 =559 2 =427
K =0.29 K =-0.51
6 =131 g =1.02

Table. 3 Results of identification of SOPDT model using DE and NM optimization method(tolerance = 0.01).
Optimization CPU

method time Initial condition Calculated parameter SSQ
Gpy= 7 =122T Gp,= 7> =1675
2£7 =8.69 267 =7.94
K =0.69 K =-0.39
DE Upper boundary = True parameter x 2.0 6 =081 6 =151

417 7.625%107

— - 22 _ — 2
(tolerance=0.01) Lower boundary = True parameter x 0.1 Gpy= 7 =422 Gpp= 7 =128

267 =6.25 267 =498
K =038 K =-0.34
6 =1.18 6 =1.04
Gpy= T =122T Gpp= 1 =16.75 Gpy= 7 =1233 Gppp= 7° =1721
2&7 =8.69 267 =7.94 267 =8.45 267 =8.98
K =0.69 K =-039 K =052 K =-035
DE + NM 179 6 =0.81 6 =151 197 =0.96 92 =1.17 9.448x10"
Gpyy= 70 =422 Gpp= 70 =128 Gpyy= 7° =347 Gpp= 7 =188
267 =6.25 267 =4.98 267 =5.69 267 =4.09
K =0.38 K =-0.34 K =0.39 K =-048
6 =1.18 6 =1.04 6 =130 6 =1.11
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