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Design of an Observer for Position and Speed Sensorless
Vector Control of PMSM
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ABSTRACT

This paper proposes a theoretical analysis of a closed loop adapiive speed control system for
control the inverter driven permanent magnet synchronous motor(PMSM). This control system
utilizes a mechanically sensorless state observer for the generation of all controller feedback in-
formation. The oberver processes measurements of stator frame voltage and current to produce
estimates of rotor position and speed and rotor frame currents.

It is shown that the identity observer, when properly formulated, has the same linearized
error dynamics as the extended kalman filter(EKF). Consequently, it is shown that the gains
within the identity observer can be designed in a manner identical to that of the EKF. In this
way, the designability of the nonlinear observer is assured, as is the optimality of its per-
formance for small errors.

A sequence of simulation are performed and they demonstrate the sucessful performance.

1. M E g At 2REs AYoA Bd PMSMS
AE7le) £x¢ AXE BUHA AdEE A

Ag7le oI TE7e] u¢ At ol wj$ Fasich HIFH et F dIr| 22
A X848 & de 4ok £ dFdA 2 AXNAME SE9 A FEE st Ao
PMSMe 2REX HEE 9fste] S50 A 712 ARt glAR 2k fRe AFride

A Ag7)eln ¥y A7]e AAR & B4 e gt AE7) A= #371E 4

ceNstn SriHE H7IR0IB SR

54 Journal of KIS Vol. 13, No. 1, March 98



st WA sedoly 27tz Fdol b5l
o o] BEVE AE7) Axdel U@ o 4
0, % A%% 23AF, 45 3L DA
o #%0) Jhssth E@ o An: WEIN
AF} £5A002 BEHOE &7) A
HgA71E Heste] 9 4 Utk Fig. 12
PMSME Aolsl] 918 #2718 vehin &
E % 94X A4S AAsT #5728 &%
4 AAE FEUT AAS AAE N2
AAe WEHLR ARsH dote LE 4%

-~

% Z‘%‘-J% #e B E v FEshA A
$8 & Atk E=H AzgAleld] F4%E 7
aote] WA Aol A 5& AQE
Aol AgdtHAE 7] 4 ot
input
command | Curent &\ iy, output
Speed PMSM
Controller
Speed & Position {_ \/
Sensors /\
— Observer he———
|

Fig. 1 An Observer for the PMSM
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