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A Study on Stabilization Control of Inverted Pendulum System
using Evolving Neural Network Controller
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Abstract : The stabilization control of Inverted Pendulum(IP) system is difficult because of its nonlinearity
and structural unstability. Thus, in this paper, an Evolving Neural Network Controller(ENNC) without Error
Back Propagation(FBP) is presented. An ENNC is described simply by genetic representation using an
encoding strategy for types and slope values of each active functions, biases, weights and so on. By an
evolutionary programming which has three genetic operation; selection, crossover and mutation, the
predetermine controller is optimally evolved by updating simultaneously the connection patterns and weights of
the neural networks. The performances of the proposed ENNC(PENNC) are compared with the ones of
conventionaol optimal controller and the conventional evolving neural network controller(CENNC) through the
simulation and experimental results. And we showed that the finally optimized PENNC was very useful in the
stabilization control of an IP system
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Fig. 2 Structure of PENNC
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Fig 1. System modeling
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Table 1 Postulated Initial States of Inverted Pendulum
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Fig. 4 Convergence patterns of fitness
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(@) The decoded PENNC
Fig. 6 Simplified PENNC Topology

(b} The simplified PENNC
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Table 2 Initial states for performance test of controller
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Fig. 7 Simulation results for case 2 and case 8
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Fig 8 Architecture of PENNC for The IP System
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{a) CENNC for case 2

®) PENNC for case 2

Fig. 9 Comparison between CENNC and PENNC for case 2

(s)CENNC for case §

(b} PENNC forcase §

Fig. 10 Comparison between CENNC and PENNC for case 8
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(b) Disturbance = 20N

Fig. 11 Experimental results for applied disturbance
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