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Abstract: Because of the high nonlinear features in the process of the hot rolled strip coiling temperature, it is difficult
to use classical methods to build up an accurate mathematical model; we in this paper build for the strip coiling temperature
a prediction model based on genetic neural network, and optimize the weights of the neural network through the improved
genetic algorithm. In this scheme, we introduce the idea of re-evolution and employ the ‘atavism’ operation to retrieve the
superior operation mode that has been lost and couple it into the next generation of population, to increase the convergence
speed of the algorithm. We also analyze the impact on population diversity from the ‘space spans of population solution’
and the ‘gene segment distance’. Moreover, we use ‘Eugenics’ operation to extend the algorithm search from a plan to a
solid space to explore and excavate a broader, superior optimization interval. In the later section of the evolution process, the
algorithm is highly driven to converge to the global optimum. Simulation results of MFC (Microsoft Foundation Classes)
show that this prediction model of strip coiling temperature is with the advantage of fast convergence and high precision,
satisfying the requirements of the real-time online control with a prediction accuracy within the range of ==10°C. Thus, it
can provide with reliable reference data in the feedforward compensation control for coiling temperature, and offers a new
way to further enhance the control precision of coiling temperature.
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gorithm to optimize the weights of BP neural
network)
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Fig. 1 Process control of coiling temperature
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Fig. 2 BP neural network structure diagram
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crossover and mutation of the basic GA)
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Fig. 3 Sketch of stage span elimination method
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4 BT BEAAME MR E PR A (Pre-
diction model of strip coiling temperature
based on genetic algorithm neural network)
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neural network structure)
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Fig. 5 Improved genetic algorithm program flow chart
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Fig. 7 Variance comparison between the best individuals of

540~560 generations of population
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Fig. 8 Comparison between the predicted temperatures and the
actual temperatures (n = 800)

F 1 MEA~S0R AR T £3F b &

Table 1 Variance comparison between the best individuals of 40~60 generations of population (°C)

. AR
ik
41 42 43 44 46 47 48 49 50
FHARGA 4759 4747 4705 4682 4597 4529 4477 440.6 4375 430.6
BEGA  500.3  499.8 494.6 489.2 4823 4792 478.5 4743 4569 450.7
& 2 ME % £ 3T & (n = 400)
Table 2 Errors comparison of the predicted temperatures (n = 400) °O)
JN FEAS
Bk
10 20 30 40 60 70 90 100 120
FHAGA +564 +£532 +489 +£533 +£47.5 4483 +437 +£532 4501 +49.1
HHEGA  £56.8  £49.3 +49.6 +46.7 +£556 £412 +£487 £473 +£532 +46.6
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Fig. 9 Temperature predicted by the basic genetic algorithm
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and the actual temperature (n = 3600)
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Table 4 Random dynamic input mode
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Table 5 Comparison between temperature prediction errors of principal and deputy model (°C)
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