Sensorless Speed Control of Direct Current Motor
by Neural Network
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ABSTRACT

DC motor requires a rotor speed sensor for accurate speed control. The speed sensors such as resolvers and encoders are used
as a speed detector, but they increase cost and size of the motor and restrict the industrial drive applications. So in these days,
many papers have reported on the sensorless operation of DC motor[3-5]. This paper presents a new sensorless strategy using
neural networks[6-8]. Neuwral network has three layers which are input layer, hidden layer and output layer. The optimal neural
network structure was tracked down by trial and emor, and it was found that 4-16-1 neural network structure has given suitable
results for the instantaneous rotor speed. Also, learning method is very important in neural network. Supervised learning methods(8]
are typically used to train the neural network for learning the input/output pattern presented. The back-propagation technique adjusts
the neural network weights during training. The rotor speed is gained by weights and four inputs to the neural network. The
experimental results were found satisfactory in both the independency on machine parameters and the insensitivity to the load
condition.
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Fig. 6 Speed response of neural network estimator
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Table 1 Parameters of dc motor used for

experiment
3424 | 2[N-m] R, | 29[Q]
AAAYL | 110 [] R, | 30[%]
BAZE | 2000 [ 7pm] Ly | 120[H]
F 5 2 L, | 002[H]
J 001 [kg- m?]| Ly 23 [H]
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