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The Novel Sliding Mode Observer Structure Sensorless Control of PMSM
PENG Juanjuan, HUANG Minfa, SHEN Hong,ZOU Jing, LI Jie
(Technical Skills Training Department sWuhan Electric Power Technical College ,
Wuhan 430079, Hubei ,China)

Abstract: A novel rotor position sensorless estimation algorithm based on sliding mode variable struc-
tureobserver for permanent magnet synchronous motor was designed and implemented. In the algorithm,a sig-
moid function was used as the sliding mode switching function and a synchronous rotating coordinate phase
locked loop (PLL)with an embedded filter was adopted, which restrained the effect of chattering phenomenon
of sliding mode observer effectively, without the compensation of phase delay. The influence of PLL on posi-
tion estimated error was discussed in some detail. The simulation results show the validity of the theoretical a-
nalysis and the feasibility of the estimation strategy.
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Fig. 1 Schematic diagram of sigmoid function curve
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Fig. 2 The principle block diagram of a new position extraction unit
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Fig. 3 The block diagram of PLL position identification
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Fig. 4 Identify speed error under the switching

function as saturation function
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Fig. 5 Identify speed error under the switching

function as sigmoid function
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Fig. 6 Motor back EMF and position identification

deviation when »=480 r/min
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Fig. 7 Motor back EMF and position identification

deviation of when n=960 r/min
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