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ABSTRACT

It is very difficult to solve mathematically the optimal control problem for non - linear mobile robots to move to
target points with minimum energy related to velocity, acceleration and angular velocity in minimum time. This paper
proposes a method to obtain optimal control gains with which mobile robots move with minimum energy related to
velocity, acceleration and angular velocity in minimum time using genetic algorithms. Mobile robots are non - linear
systems so that their optimal control gains depend on initial positions. Hence initial positions are divided into some
partition points and optimal control gains are obtained at each partition point with genetical algorithms. These optimal
control gains are used to train neural networks that generate proper control gains at arbitrary initial position. Finally
computer simulation studies have been conducted to verify the effectiveness of the method proposed in this paper.
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Fig. 1 Robot kinematics and its frames
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Table.1 Performance comparison between the time-optimal control and time-energy-optimal control
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Initial point Initial points Control gains from neural network Control gains from genetic algorithm
Gk (%7 ﬁo) k/) K, k,? T, £, k/) K, k@ 7. £,
1 (—37°,—165") 8.304 | 19.018 | -4.099 | 1.16 |291.52| 8.403 |18.964 | -4.032 | 1.14 |293.59
2 (—38°,99°) 8.291 | 20.107 | -6.194 | 0.82 |262.31| 8.272 | 20.081 | -6.191 | 0.83 |261.35
3 (25°,25°) 7.966 | 15.539 | -3.586 | 0.71 |206.32| 7.889 | 15.447 | -3.613 | 0.70 |202.31
4 (347, —127) 9.841 | 18.403 | -4.681 | 0.84 |285.15| 9.809 |18.387 | -4.722 | 0.61 |282.97
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