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type of hierarchical fuzzy system
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14 N K = %M (T %R 2015 4

b il SRS A 3

Tab.3 The importance ranking of the input variables %%I fﬁk
2 :

WA «(i) imp (i) || AR «(i) imp x(d)
(1) 0.004 0 ST 0.189 3 [1] RAJU G VS, ZHOU Jun, KISNER R A. Hierarchical
w(t = 1) 0.008 2 y(1-2) 0.325 1 fuzzy control [ J]. International Journal of Control,
u(t =2) 0.048 1 y(t=3) 0.010 7 1991, 54(5): 1201 - 1216.
u(t -3) 0.112 8 y(1-4) 0.1253 [2] REEAR, B, —FhHi B R H0M R 50 X a8 i ok
u(t - 4) 0.176 6 pelJ]. il 55k, 2013, 28(10) : 1559 - 1563,
1567.
x4 3 FEMPEIE A % L8 (Box-Jenkins £#[17) [3] O'HARA R B, SILLANP M J. A review of Bayesian
Tab. 4 Comparison of three kinds of fuzzy variable selection methods: what, how and which[ J].
identification methods ( Box-Jenkins data) Bayesian Analysis, 2009, 4(1): 85 -117.
TEL ik [4] MEHMOOD T, LILAND K H, SNIPEN L, et al. A
78 0k % PR s PR review of variable selection methods in partial least
MSE MSE MSE squares regression [ J]. Chemometrics and Intelligent
BRIyt - 1) ,u(t -3) Laboratory Systems, 2012, 118 62 - 69.
WA u(t -4) 01291 0.1273 0. 1267 [5] GRADISAR D, GLAVAN M. Input variable selection
H—REAy(t-2),9(t - 1) 0.0804 0.076 7 0.073 4 algorithms for HPC [ C] // Proceedings of 2012 IEEE
H)REA u(e - 2) (e - 1) International Conference on Industrial Technology (1C-
B2y (e -2) (e - 1) IT). Athens: IEEE Service Center, 2012: 66 —71.
B u( - 3) ,u(t -2) 0.064 6 0.063 1 0.060 8 [6] CHUNG Fu-lai, DUAN Ji-cheng. On multistage fuzzy
BE)EEA G -3),u(t - 1) neural network modeling [ J]. IEEE Transactions on
Fuzzy Systems, 2000,8(2) . 125 - 142.
5 #it (7] #HJe3, XIREN. T PSO - WSVR A Ja i K % 11
MR SY [T]. MM KZ 4R T 4R, 2013,34
BT BT K 4 R S 4 5 1116
T RS LA S AT A B AL, IF R (8] UM, TEar, B, . Ry 2R
AL SRk AR 2R FA LR L ARSI (1), FHEHLRIH, 2014, 34(4)
43 9% Mackey-Glass Y& 1 i [8] ¥ 371 & Box-Jenkins 1060 - 1064.
i BEAT 0 B2 o0, SR SRR EH TR i (9] ZJBb, R BT REARAEMALT L BT R
£ 0 P2 B 5 210 0 AL R, S — o BALI. PEEALT R, 2014, 40(2) ; 184 - 188,

Identification of Hierarchical Fuzzy System Based on Hybrid
Optimization Algorithm

ZHU Xiao-dong, LIU Dan, LI Guang

(School of Electrical Engineering,Zhengzhou University , Zhengzhou 450001 , China)

Abstract; In view of a new type of hierarchical fuzzy system, a hybrid optimization algorithm is proposed in
this paper. The antecedent parameters of each fuzzy unit model are estimated by the particle swarm optimiza-
tion algorithm, and the recursive least square algorithm is used to determine the parameters of consequents.
Experiments on the well-known Box-Jenkins set data and the chaotic Mackey-Glass time series are carried out.
The proposed hybrid optimization algorithm is compared with the fruit fly optimization algorithm and the inva-
sive weed optimization algorithm. The result of experiments shows that the hybrid optimization algorithm can
improve the accuracy of the hierarchical fuzzy system model.

Key words: hierarchical fuzzy system; particle swarm optimization algorithm ; recursive least square algorithm



