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Multi-model modeling method based on satisfactory clustering
LI Ning, LI Shao-yuan, XI Yu-geng
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Abstract: First of all, from input-output data set, a satisfactory clustering algorithm based on GK fuzzy clustering was
presented. Using this algorithm, a system could be quickly divided into multiple optimal fuzzy parts. Then the algorithm was
used in multi-model modeling process. Satisfactory cluster number corresponded to the optimal number of sub-systems. For
multiple clusters, multiple models could then be built, and the global system was described as their certain combination. Final-
ly, examples are given to prove the effectiveness of the method.
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1 5| & (Introduction)
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2 ETHERELSEIEE (Multi-model
modeling method based on satisfactory clus-
tering )
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By, YE B GK ( Gustafson-Kessel ) &8 5 267 ¢
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Fig. 1 Diagram of multi-model identification method

based on fuzzy satisfactory clustering
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3 {5 E LA (Simulation examples)
3.1 3JEZR 1 A ¥ ( Nonlinear -function)

%% g — WU A B A IR R e S R

z=U0+2?+y )2 1 <x,y <5.(3.1)
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Table 1

FERMARERRE
Modeling error comparison
of nonlinear system
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RMSE

0.564
0.337/0.319
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Fig. 2 Nonlinear system modeling result
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3.2 Box-Jenkins S ¥ #E (Box-Jenkins gas fur-
nace)
Box-Jenkins #£ S, 5° J& 2 48 B 1 B0 — 4 g Y 451
T HBUBEEAE 296 418 A% H W R, 1
FRIA u(e) HEABRSPRHESRE. B y(0)
ARBHRES DK CO, WRE  ABKA y(r - 1)
M ou(e - 4) FERERIRRA . LR B RBHAL R
T BEPD (i = 1,2) MGESHE P,
v; = [ - 0.1701,53.7942,53.7422],
v, = [0.0268,53.3764,53.5230],
P = [28.2875,7.3565, — 1.4375, — 1.0771,
0.4635,0.8719].
B3 WA H T RASXEERAERE N 2 88
RSB R, AR 2 PHE T ARBE %
THRHHTRIRE, ERSAHE.
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Fig. 3 Box-Jenkins gas furnace modeling result

# 2 Box-Jenkins 3£ & ¥ A€ 5 k% £ e [12]
Table 2 Modeling error comparison of
Box-Jenkins gas furnace!'?!

EIR A

%] A MNP RMSE
Tong’ 77 2 19  0.684
Pedrycz’84 2 81  0.565
Xu’ 87 2 25 0.572
Peng’88 2 49  0.548
Sugeno’91 6 2 0.261
Sugeno’93 3 6 0.435
Wang’ 96 2 5 0.397
FXFHHE 2 2 0.426

3.3 pH 37 (pH neutralization process)
pHYMERERG EIZEMREHENE

Fe Ty A, FURR R b 45 2 T ol i A 4 sl R X

B — ZE—maEh e A F—n



http://www.cqvip.com

786 = % B O 5 N A B20%

ZIWAE K pH HIENERE A, EREEF A
JEAE[ ~51.5, +51. 5] MBEDLYE 30, AT = 4= 300

AR BE, TR AR F R AR X E BT R
SR, AR INE 3 KE 4 FiR .

12

oY, ) A n
10 , N f
= 8f
a f
P aJN s P g
6 A A/ N RS
& RE S R
4 L N s .
0 50 100 150 200 250 300
BAFRS
15
0.5
B
oK
0.5}F

>0 50 100

150 200 250 300
HAFS

B4 pHHMdEEELR
Fig. 4 pH neutralization process modeling result

4 3 pH A A2 A% £ pbik
Table 3 Modeling error comparison of pH process
my MW RMSE

Niel!4) 71 0.560
AT 4 0.312

DA bR SR P AR SCHR H A R AR O 3R 0 B R Y pH
FALSEPERMNER T TH S RARAWRE
BARFAEREFEEITEYEE LMK E, 0+
B pH RS BIE T HE A, B S A THE
K0 ¢ = 40, GKBES TR AMERL R I
ER S R R EAR S AT
¢ = SIRMBALER , EXRPHON 2. MBLRERRK
FLE B R S 48, B 4500 3 N BEVLET 46
RIBEERE U, , HaE B85 510 205,172,244 .28
IR IS 7E oA SE B P[RR REaE15 3 .
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Fig. 5 Convergence curve of modeling results of

pH neutralization process

4 H#R1E (Conclusions)

£ GK BEMER L, IBE—FWERERE.
ZHEEMN 2 AMREHE, BIEFEHEMIHORE, B
RABRFPASFAUERENE R, B TEHE
R A H R A M e B oL W BEVLE: , WSS B
B SR SO ERIETIA RS, R |
BE—MET CKENHERLNESHEREEY
B, X LRSS FIHAT TR SR AT
W BB B T T B A R TF I AR R
Tt E M e A .
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