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Fig.1 Topological structure of power
amplifier and filter circuits
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Fig.2 Block diagram of system
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Fig.3 Structure of fuzzy controller
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Tab.1 Membership degrees of fuzzy function
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NB NM NS Z PS PM PB
NB -0.75 -0.75 -0.50 -025 O 025 0.50
NM -0.75 -0.75 -050 -025 O 025 0.50
NS -0.75 -0.50 -0.25 0 025 050 0.75
Z -075 -050 -0.25 0 025 050 0.75
PS -0.75 -050 -0.25 0 025 050 0.75
PM -0.50 -0.25 0 025 050 075 0.5
PB -0.50 -0.25 0 025 050 0.75 0.75
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Fig.4 The SMVSC model of Simulink simulation
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Fig.5 Output waveforms of different loads
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Fig.7 The s(k) sliding curve of step response
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Fig.8 Simulation without fuzzy adaptive controller

I 1 6 P HL S R 2 e e R A 88 i 4%
il 9 A Ve RE LR AT S I AG I I T B S R
KAKAEHN 100 V, HE =58 LK 0~1000 kHz 45 %
T N AR EOE 8 A5, Tk Al B, 56T
RS VEE IGBT, P il J7 ¥ R UL 52 (1) SPWM , 2% %
W%k 45 kHz., D0 U8 % FL B SR FH B LC AR g
Pe#% B 3 mH, A E R 10 wF . #F 500 Hz i,
X L R B TEAE FFT 43 M, LA a2 H: 3 98 45 Ik
TR, W& 9 Fios (BRI A, I SIE% ),

0.70
< 035
1|lnl;l;4.1.;a¢.a.\a
0 1.7 3.4 5.1 6.8 8.5

f/kHz
B9 MNESHMZENR 500Hz BTHY
Bt BIE FFT 9347 B
Fig.9 FFT analysis with f=500Hz
R S8 B I 728 A< (THD ) 22 2K, 7391 X 4% i 4t
NG BTG, T LA R 2 gt
R BANDEEHHEFMBENMRETERXR

Tab.2 The relationship among input frequency,
output amplitude and output THD
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Fig.10 Experimental load characteristic curves
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Fuzzy adaptive sliding mode variable structure control and
its application in power amplifier
ZHAO Sen'?,XIAO Yan®,YU Wei-yong?

(1.Shanghai Gaogiao Petrochemical Corporation Thermal Power Division,

Shanghai 200137, China;2.Shanghai Jiaotong University ,Shanghai 200240, China)
Abstract : A control strategy based on fuzzy adaptive SMVSC (Sliding Mode Variable Structure
Control) is proposed for power amplifier composed of power electronics. It makes full use of
advantages of SMVSC,such as excellent dynamic response,lower THD (Total Harmonic Distortion)
and better robustness,and also effectively eliminates the chattering caused by SMVSC during
switching by introducing the fuzzy adaptive theory. The fuzzy controller consists of fuzzy,rules,
fuzzy reasoning and de-fuzzy. A series of fuzzy basis functions,being effective to improve the slow
convergence speed of learning algorithms,are adopted as the control functions and expanded based
on nonlinear functions. The error between the reference and the feedback output is used to correct
the weight of the basis function for learning. Simulation and experiment results show its good
static and dynamic performance,as well as robustness against system parameter variations and
load disturbances.

Key words: sliding mode variable structure control; fuzzy adaptive control; chattering; power amplifier
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