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Optimized prediction algorithm with adaptive chaos particle swarm
optimization—least squares support vector machine for
steel plate temperature prediction in heat treatment furnace
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Abstract: To deal with the difficulty in parameter adjustment and the low precision of the traditional heat-conduction
model, we build a prediction model for the steel plate temperature, based on the least-squares-support-vector ma-
chine(LSSVM) which is optimized by the improved particle-swarm algorithm. First, on the basis of the particle-swarm
algorithm, we propose an adaptive chaotic particle-swarm algorithm(ACPSO) for which the validity, robustness and the
optimization efficiency are quantitatively evaluated based on performance indices; and then, the radial basis functions are
selected as the kernel function. Thus, the temperature prediction model of steel plate is built with LSSVM and optimized
with ACPSO algorithm. Finally, the model is simulated by using the data acquired from the site and used in practical
operation; the result indicates that the prediction model based on ACPSO and LSSVM has higher prediction accuracy than
the tradition one, achieving the goal of intelligent optimization.
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Table 1 Simulation results of benchmark test

functions(1)
V38 AR
R HitEM

PSO ACPSO
fi —3905.93 —3905.93 —3905.93
fo —176.1375 —172.1768 —176.1375
f3 —78.33236  —68.2373 —76.9187
fa 0 14.803 0.0017

&2 MR AL RQ)

Table 2 Simulation results of benchmark test

functions(2)

TN FHRIhE
A PSO ACPSO PSO ACPSO
fi 29 7 18/20 20/20
fo 41 10 11/20 20/20

f3 200 102 0/20 13/20
fa 200 200 0/20 7/20
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A3 MR B S 95 AR
Table 3 Simulation results of benchmark test
functions f,

Skam FREE CPEa A kR

PSO 11.714 495 3/20
ACPSO 0.0013 284 19/20
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Fig. 1 Mean performance curve of function f4
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LSSVM optimized by ACPSO)
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Fig. 2 Plate surface temperature error curve of LSSVM and

ACPSO-LSSVM
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