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A Design on Model Following Control System of DC Servo Motor
Using GMDH Algorithm
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Abstract - In this paper, GMDH(Group Method of Data Handling)algorithm, which is based on heuristic self organization
to predict and identify the complex system, is applied to the control system of DC servo motor. The mathematical
relation between input voltage and motor speed is obtained by GMDH algorithm. A design method of model following
control system based on GMDH algorithm is developed. As a result of applying this method to DC servo motor, the
simulation and experiment have shown that the developed method gives a good performance in tracking the reference
model and in rejection of disturbance, in spite of constant load and changing load.
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GMDH, Heuristic Self Organization, Mathematical Relation, Model Following Control System
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I : selection of input variables
I : self selection of intermediate variables
Gl1, G2, G3, G4 : generators of the optimal polynomials
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Fig. 1. Structure of revised GMDH algorithm
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Fig. 2. Model following control system of IXC servo motor
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Table 1. Parameter for DC servo motor

AR & 0[w] ARG A 1.7[mH]

A At 31.3[V] A7) & 1.3[Q]

A HF 326[Al BHRAE | 0.4lgemsec’]
A A3 M4 | 4000[rpm] E9aA 0.66[kgcm/Al
BAEe = | 20kg cm] | F71AEASF | 6.8[V/Krpm]
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Table 2. Estimated equation of each layver
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v1=—0.0003+0.0213x; +0.0608x3 ~1.1650x10"

1 | y2=0.0113+0.082x2-0.0001x,7+0.0001x2" | -1.1649x10"

y5=—0.0002+0.0516x,+0.0304x3 -1.1648<10"

Z1=y1 -1.1652x10°

2 | z7ys -1.1652x10

| z=ye -1.1652x10"
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® = —0.0003 + 0.0213 x, + 0.0608 x; (17)
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Fig. 3. Applied input voltage and estimated voltage
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Fig. 5. Speed of proposed control system for step input
with constant load(simulation)
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Fig. 7. Experimental setup of DC servo motor
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