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Sensorless Vector Control of Induction Motor Using Neural Networks
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Abstract ~Many kinds of speed sensorless control system of induction motor had been developed. But it is difficult to
implement at the real system because of complex algorithm and equations. This paper investigates a novel speed
sensorless control of induction motor using neural networks. The proposed control strategy is based on neural networks
using stator current and output of neural model based on state observer. The errors between the stator current and the
output of neural model are back-propagated to adjust the rotor speed, so that adaptive state variable will coincide with
the desired state variable. This algorithm may overcome several shortages of conventional model, such as integrator
problems, small EMF at low speed and relatively large sensitivity of stator resistance variation. Also, this paper presents
a newly developed optimal equation about the momentum constant and the learning rate. The proposed algorithms are

verified through simulation.
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Fig. 1 Block diagram of the proposed speed estimator
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Fig. 2 State space block diagram of Induction motor
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Table 1 Speed error of Induction machine according to a
and 1

00(011]02|03|04 |05 |06 |07

0.1 ]0.036(0.030(0.029(0.023]0.020 |0.019 |0.015 [0.022

0.2 [0.035(0.028(0.025(0.022]0.019|0.020 |0.016 [0.020

0.3 [0.031(0.027|0.024|0.025]0.020 |0.022 |0.014 [0.017

0.4 ]0.026(0.025/0.025(0.019]0.014 {0.018]0.005 |0.011

0.5 |0.027(0.022(0.026{0.017(0.015 {0.003 |0.010 [0.017

0.6 [0.024/0.020/0.020(0.015]0.008 |0.009 |0.006 [0.019
0.7 10.021/0.018/0.019/0.013/0.014 |0.017]0.004 |0.021
0.8 b.032 0.017(0.018/0.015|0.015|0.015 [0.011 [0.024

£(n)=0.0158 — 0.01274 n. (22)
f(a)=0.019—0.00893 a (23)

Aa,n)=—0.01274n —0.008929a +0.03486  (24)
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Table 1 Ra tes and parameters of induction machine
4AEH 22[kW] 7, 0.024[&]
A 220[V] L, 13.35[mH]
AAEE 1765[rpm] L, 13.65[mH]
= F 47 L, 13.25[mH]
y, 0.041[2] J 0.12lkg - m ]
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speed range
(Orpom — 50rpm, O[Nm]—25[Nm] Load)
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Fig. 7 Speed response for step speed reference of the
middle speed range
(Orpm — 500rpm, O[INm]—25[Nm] Load)
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