55 14 255 2 M o R o ¥ Ik Vol.14 No.2
2019 4£3 H CAAI Transactions on Intelligent Systems Mar. 2019

DOI: 10.11992/tis.201707025
[ £& H AR B 3k : http://kns.cnki.net/kems/detail/23.1538.TP.20180410.1519.024.html

EF 3t PSO 1 FCM By #A3%iR

x| A, X484, &R L
(BUKF BRAEIEFR, Tk 225 066004)

# OE: N TR T-S BORIBIE R HE RS BEARR, A SCHR T —Fielcalk ik 7 R SR A C I E R ISk
AHES A WO BERUHT ik o FEIZ T TP, BT RDRL TR 5002 1 A B 1 24 52 2% oR B 25 5 B A SR B A AL 1Y ) T, 42
T — BT R R A R R AR S F LS . BOM C A (E RS RSO R R
Bz —, AR, AR, (AR XA R S R, RS R AR . R T ek — [n) 8, ) ek
PP RRL N 2R R RIS TG, BEMR S TRILMI IS EMECR . &5, fXTAEL s Rk T
HERL B, 7 LA R FR W T A SO R A e R ik .

SR AW ARG R G ) C I (E IR T-S BEAL; B RESAE s R FRF L ; Box-Jenkins 048 HHK ;
ESL R4

FESES: TPIS XHEEREE: A XEHS:1673-4785(2019)02-0378-07

5| AR X, XEA, B . B T PSO #1 FCM MBS HIPHIA ()], BaE R K4, 2019, 14(2): 378-384.
#1325 A#&3(: LIU Nan, LIU Fucai, MENG Aiwen. Fuzzy identification based on improved PSO and FCM[J]. CAAI transactions
on intelligent systems, 2019, 14(2): 378-384.

Fuzzy identification based on improved PSO and FCM

LIU Nan, LIU Fucai, MENG Aiwen
(College of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: To improve the accuracy and efficiency of T-S model, a new fuzzy identification approach based on im-
proved particle swarm optimization (PSO) algorithm and fuzzy C-means (FCM) algorithm is proposed. Considering that
it is easy for PSO to fall into the local extremum in the treatment of high-dimensional complex functions, a PSO al-
gorithm with dynamic adjustment between local search and global search is proposed in this paper. Moreover, the FCM
algorithm is one of the most commonly used methods of fuzzy identification. The algorithm is simple and efficient, but
it is particularly sensitive to initialization and easily falls into local optimum. To solve this problem, the global search
capability of improved PSO is used to optimize the clustering center, and this significantly improves the accuracy and
efficiency of the algorithm. Finally, a nonlinear system is modeled and simulated. The simulation results show the ef-

fectiveness and superiority of this method.
Keywords: fuzzy identification; nonlinear system; fuzzy C-means; T-S model; intelligent algorithm; particle swarm op-
timization; Box-Jenkins identification; global optimization
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