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Research of flatness pattern recognition based on the Elman neural network
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(1. College of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China; 2. Key Laboratory of Industrial Computer
Control Engineering of Hebei Province, Yanshan University, Qinhuangdao 066004, China)

Abstract ; Due to the presently poor level of designing and recognizing time patterns and generalizations of static
neural networks, as well as the fact that learning speed is slow, a flatness pattern recognition system based on the
Elman neural network was presented. The system is simple and efficient, because of its philosophy of over-learning
or over-fitting a neural network and determining the number of the hidden nodes with experiential formulas and con-
trasting experiments. This system has generalization capability through learning the six basic flatness patterns and
their combinations. The simulation shows that each error of actual output is less than 0. 1, giving a good result, and

that the capability of the system based on the Elman dynamic network pattern recognition is better than the system

based on a BP network.
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Fig.1 Pattern curves of standard strip flatness
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Table 1 The results of flatness pattern recognition
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Uy E U, u, Uy E

Y=0.2Y,+0.8Y%, 0.2 0.0 0.8
Y=0.1%,+0.9%, 0.1 0.9 0.0
Y=0.47,+0.6Y, 0.0 0.4 0.6
Y=0.27,+0.8Y, 0.0 -0.2 -0.8
Y=0.7Y,+0.3%, -0.7 0.0 0.3
Y=0.4Y,+0.6Y, -0.4 0.0 -0.6

0.2052 0.0233 0.8242 0.0339
0.1113 0.8951 -0.0027 0.0126
0.0496 0.3491 0.6328 0.0783
-0.0416 -0.1961 -0.7816 0.0456
-0.6912 -0.0031 0.2714 0.0301
-0.4050 -0.0525 -0.6544 0.0758

0.2009 -0.0489 0.8767 0.0910
0.1244 0.7995 -0.1873 0.2139
0.1059 0.4735 0.4592 0.1909
-0.1340 0.0923 -0.9713 0.364 3
-0.5384 -0.0847 0.3531 0.1900

-0.2488 0.0362 -0.7733 -0.2329
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Fig.3 The fourth test sample recognition results
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