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Abstracts A time-optimal control law for quick, strongly nonlinear systems has been developed and
demonstrated. This procedure involves the utilization of neural networks as state feedback controllers that learn
the time-optimal control actions by means of an iterative minimization of both the final time and the final state
error for the known and unknown systems with constrained inputs and/or states. The nature of neural networks
as a parallel processor would circumvent the problem of "curse of dimensionality”. The control law has been
demonstrated for a velocity input type motor identified by a genetitic algorithm called GENOCOP.
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Table 1. Simulation Parameter for Plant Identification

Name Symbol Value
Learning Position g -0.5~0.1 rad( 49 =0.05)
Velocity & 0~1.2 rev/sec( 48 =0.1)
Data Acceleration| u  |-20~20 rev/sec’( Ju=2)
Population 50
GENOCOP |Mutation Pm 0.3
Parameters [Crossover Pc 0.9
Constraints A 2~
B -1~1
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Fig. 2. Evolution of a Maximum Fitness Value
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Table 2. Simulation Parameter Values for Optimization with

Bounded Input
- Name Symbol|  Value
Initial Position 6[0] | -4.4995 rad
i | Initial Velocity 8101 | 0 rev/sec
] ! Target Position Pogr 0 rad
: Plant Target Velocity gt 0 rev/sec
: v Bound of u™™ 20 rev/sec’
B R T S 5 |Acceleration Input w90 rev/sec
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Fig. 3. Evolution of a Typical Estimate of the Minimum Time Ist Hidden Nodes T
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s . N— . . Neural  Output Nodes | 1
P U A S Y S P Controller iLeamin;z Rate /I 05
e Iitial Final-time Steo | K | 29
Convergence Threshold | ¥ 0.001
Counter/status Variable | C | 10000
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Fig. 6. Evolution of the Acceleration Input
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Fig. 12. Evolution of the Acceleration Input
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Table 3. Simulation Parameter Values for Optimization
with Bounded Input and States

Name Symbol Value
B f ’
Upper. ound o o™ 5 rev/sec
Velocity
Plant
1.ower Bound of
. 8 min -5 rev/sec
Velocity
Convergence Threshold v 0.001
Neural Counter/status
Controller . C 10000
Variable
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