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Design of fuzzy neural network controller for synchronization drive
in multi-motor systems

ZHANG Cheng-hui, SHI1 Qing-sheng, CHENGJin
(School of Control Science and Engineering, Shandong University , Ji' nan 250061, China. Correspondent: ZHAN G
Cheng-hui , Email : zchui @sdu. edu. cn)

Abstract : The inherent knowledge-expressing and self-learning abilities of fuzzy-neural network are used to construct a
synchronization controller. Then the fuzzy rules are set and the fuzzy neural network learning algorithm is proposed.
Smulation results of the synchronized system with four axes show that the synchronization controller based on the
fuzzy neura network can efectively achieve the synchronization control of multi-motors with a quick convergence rate
and good robustness.
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xi = yi(D, (2) (O :If =0 - wg,0 = I5i,j =1,2,3,
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X2 = [- 2.5, +2.5],

A: = {N,Z,P};

xs = [- 5, +5],

Al = {NB ,NM ,NS,ZE ,PS,PM ,PB} ;

u=1[- 6, +6],

B' = {NB ,NM ,NS,ZE,PS,PM ,PB}.
7x3x7 =147

NB NM NS Z0 PS PM PB

NB -6.0 -6.0 -6.0 -6.0 -40 -40 -4.0
NM -6.0 -6.0 -40 -40 -40 -20 -20
NS -6.0 -40 -40 -40 -20 -20 -20
Z0 -40 -40 -40 -20 -20 -20 0.0
PS -40 -20 -20 -20 0.0 2.0 2.0
PM -20 -20 -20 0.0 2.0 2.0 4.0
PB -2.0 -20 0.0 2.0 2.0 4.0 4.0
2 =172

NB NM NS Z0 PS PM PB
NB -6.0 -6.0 -40 -40 -40 -40 -20
NM -6.0 -40 -40 -40 -40 -20 -20
NS -40 -40 -20 -20 0.0 2.0 2.0
Z0 -40 -20 -20 0.0 2.0 2.0 4.0
PS -20 -20 0.0 2.0 2.0 4.0 4.0
PM -2.0 0.0 2.0 4.0 4.0 4.0 6.0
PB 0.0 2.0 4.0 4.0 6.0 6.0 6.0

3 x =P

NB NM NS Z0 PS PM PB
NB -6.0 -40 -40 -40 -20 -20 -20
NM -40 -40 -40 -20 -20 -20 0.0
NS -40 -40 -20 -20 -20 0.0 2.0
Z0 -40 -20 -20 -20 0.0 2.0 2.0
PS -20 -20 0.0 2.0 2.0 4.0 4.0
PM 0.0 2.0 2.0 4.0 4.0 6.0 6.0
PB 2.0 4.0 4.0 6.0 6.0 6.0 6.0
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YS 3
’ - 22.5rad s, 2.25 %,
1 , 0.15 rad/ s,
, , 0.015 %,
, 2 (2 35
, , 4
of , ;
4 : Pe J |
R R Ls,Li  Lan 0.26 rad's,
0.026 %,
' J P
4 4
Pe kW R/Q Ri/Q Lis/ H Li/ H Lol H J p
1 2.2 0.435 0.816 2.0e3 2.0e3 69.31e3 0.089 2
2 2.2 0.435 0.816 2.0e3 2.0e3 69.31e-3 0.089 2
3 2.5 0.225 0.536 2.5e3 1.0e3 69. 35e-3 0.092 2
4 2.5 0.225 0.536 2.5e3 1.0e3 69. 35e-3 0.092 2
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