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Prediction modeling of BP neural network optimized by genetic algorithm
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[ Abstract] In order to further improve the accuracy of prediction model based on BP neural network, this paper uses genetic
algorithm to optimize BP neural network according to the characteristics of slow convergence speed and random parameter selection
of BP neural network, and proposes a prediction model based on genetic algorithm to optimize BP neural network, so as to further
improve the prediction accuracy of the prediction model. The prediction model of BP neural network optimized without using genetic
algorithm shows that the prediction model optimized by genetic algorithm has a very good effect in improving the prediction

accuracy, which is a very efficient method.
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Tab. 1 Experimental parameters and results

— Iﬁﬁlﬂﬂ% ﬂféﬁﬁﬁ‘ I BB () RIMHIBERE TE R A
( v/ min) (mm/min) (mm) (pm) (deg)
1 5 000 5 000 0.02 0.01 0.725 8 10
2 5 000 6 000 0.04 0.03 1.1156 20
3 5 000 7 000 0.06 0.05 1.008 6 30
4 5 000 8 000 0.08 0.07 1.177 2 40
5 10 000 5 000 0.04 0.05 0.901 2 40
6 10 000 6 000 0.02 0.07 1.086 8 30
7 10 000 7 000 0.08 0.01 1.866 0 20
8 10 000 8 000 0.06 0.03 1.984 8 10
9 15 000 5 000 0.06 0.07 2.041 8 20
10 15 000 6 000 0.08 0.05 1.726 4 10
11 15 000 7 000 0.02 0.03 1.138 6 40
16 20 000 8 000 0.02 0.05 1.254 6 20
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(a) HURRZEBCERAEN S 10°(-6)
(a) The prediction error change criterion is 10 * (= 6)
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Tab. 2 The optimal learning rate corresponding to the changes of

different forecast errors

oA iR 2 AR i 10°(-1) 10°(-6)
fethag 2 % 0.472 0.763
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(b) The criterion of variation of forecast error is 10 ~ (= 1)
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Fig. 1 The optimization process of learning rate under different prediction error variable criterion

1 R B 1) A 2R TR RS B PO AR A X SC G 5 RS
10 A7) vy S BE ) A7 3% T RELAS a4 Foaony , JEC o)
ZESLMSCIR 25 R L (E DL 3 Fnk 4,

HRMLILERIIXTLL

Tab. 3 Comparison of prediction results and experimental results for high speed milling of workpiece Surface roughness

T T 455/ wm SIS R/ um 26X R 22/ m MXF IR/ %
5 0.905 255 40 0.901 2 0.004 055 40 0.004 5
10 1.732 787 68 1.726 4 0.006 387 68 0.003 7
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Tab. 4 Comparison of prediction results and experimental results for high speed milling of workpiece surface roughness

TH 2558/ um SLIRZER/ wm 2 XTiR 25/ wm FXT IR 2/ %
5 0.940 402 2 0.901 2 0.039 202 2 0.043 5
10 1.741 937 6 1.726 4 0.015 537 6 0.009 0
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