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A Study on Optimal Control of Heat Exchange of Thin Metal Moving at Constant
Velocity Via the Paley Order of Walsh Functions

& KB -F B E"-R S} FT
(Tai-Hoon Kim - Myung-Kyu Lee - Doo-Soo Ahn)

Abstract -

This paper uses the distributed heating thin metal moving at constant velocity which are modeled as

distributed parameter systems, and applies the Paley order of Walsh functions to high order partial differential equations
and matrix partial differential equations. This thesis presents a new algorithm which usefully exercises the optimal
control in the distributed parameter systems. In this paper, the excellent consequences are found without using the

existing decentralized control or hierarchical control method.

Key Words : Distributed parameter system, Paley order of Walsh function, Optimal control
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Fig. 5.2 Optimal Control Input(2D)
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Fig. 5.3 Optimal State Trajectory(2D)
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Fig. 55 Optimal Control Input(3D)
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Table 6.1 Convergence of Error( e()<10"%)

AN
e \as m=16 m=32 m=64
A
1 168463E-01 | .842933E-02 | .421544E-02
2 523788E-02 | .261893E-02 | .130945E-02
3 317020E-03 | .157699E-03 | .787484E-04
4 302051E-04 | .148406E-04 | .738783E-05
5 952208E-06 | .457518E-06 | .226478E-06
6 303200E-07 | .140695E-07 | .000000E-00
7 L000000E-00 | .000000E-00
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