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Abstract

The multi-layer network based on backward propagation algorithm is also called BP network. Be-
cause it is easy to implement, it is the most widely used neural network. This paper mainly studies
the application of BP network based on MATLAB in function approximation, and analyzes the in-
fluencing factors of its function approximation effect. The research results show that the artificial
neural network increases with the number of hidden layers, and the function approximation error
decreases. As the number of hidden layer elements increases, the function approximation error
decreases, and the error reduction rate gradually decreases. As the training accuracy decreases,
the function approximation error decreases, the decrease rate gradually decreases, and the num-
ber of convergence steps increases.
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Figure 1. Neuron model of the basic unit of artificial neural network
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1) B2 2% fEIIZRRERE N 0.0005, IR E 5000, F&)2 B cHaE 5 A, 143 trainlm,
1535 B BN tansig/purelin 500 K, KIKIKE 1. 2. 3 282, [FIRAL5% R 5 tansig, DALHTE TR E JZ %L
X R EOE T A BCR 1 RE IR [2]

2) B2 H oS 7RI 4R FE D 0.0005, YIlZRIXECH 5000, VIl kB8 ZUHL trainlm, %33 28 A tansig/purelin
BT, BEEEN VBN T, WIKEE 1. 2. 3. 4. 5. 6. 7. 8 MUZHus, DULHTCRaZ ool
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3) LRk . EUIZRECH 5000 I, FE=H TR 5 4, UIZReR B trainlm, %38 640N
tansig/purelin, B2Z2EH08 10U, fKKiZE 0.5, 0.05. 0.005, 0.0005. 0.00005 fIillZikEE, HFFLl
ZKE FE X bR OB T FUR K760

4) INZRHE. FENZRRE Ty 0.0005 B, F&ZHITHI 5 A, UIZReR U trainlm, %% H0N
tansig/purelin, BaZZ%Ch 100F, KK%E 100, 500, 1000 JKNZRUEL, B FE IR ok HoE i
RBORIIFE
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WZRKEEE Y 0.0005, NZRkH)y 5000 H, FRZEHRICEI 5 A4, IIZREREUIN trainlm, f%3 %0y
tansig/purelin 560 R, KKK E 1. 2. 3)2FZ, LR RWME 1.

Table 1. Data table of the effect of hidden layer number on function approximation
= 1 REERSXRBBABREWHEIER

WHERZE R K2 B n e 3 BR WSS 8] (s) WP BT IR ZE
1 5 tansig 12 839 4.2943
2 5 tansig 0 29 1.4988
3 5 tansig 1 51 1.4073

TEUIZRRE B2 0.0005, IIZRIRECH 5000, IIZReR X trainlm, A& R ECH tansig/purelin 1560 T, B
EEHNLENT, WIRRE 1. 2. 3. 4. 5. 6. 7. 8 MERZHICE, SLiess Bin 2.

Table 2. Data table of the influence of the number of hidden layer units on the function approximation effect
2. RESE TN RBEILBREZ WA HIER

(SYEL v eSO TR (s) WeSob 3 BULRZE
1 0 9 72.4918
2 0 38 64.6115
3 1 60 5.7436
4 1 95 4.2943
5 5 367 2.3099
6 6 392 15782
7 4 275 15551
8 0 13 1.2776

TEVNGRIRELCH 5000 B, B3Z 8 080 5 A4, IIZREKEN trainlm, £ R %O tansig/purelin, (822
BN 1LREBLR, KUK E 0.5, 0.05. 0.005. 0.0005. 0.00005 [KJIIZRAENE, SE64s RN 3.
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Table 3. Data table of the effect of training accuracy on function approximation
= 3. WK B iR BB IR MR M B BiE R

YIZhHs el 14l (s) WeSob ¥ BULRZE
0.5 0 2 36.9967
0.05 0 5 14.4202
0.005 0 6 45751
0.0005 0 31 15599
0.00005 80 5000 1.0056

YILRAEFE N 0.0005 I, BZ BRI 5 A, YISk trainlm, ££36 R H0CA tansig/purelin, B2 )2
LT, Wk E 100, 500, 1000 Kl Zaxsh, scibss s 4.

Table 4. Data table of the effect of training times on function approximation
T A4 NZORBI R BB T MR MBI BiE R

I ) WS s EiERE
100 1 100 4.0978
500 8 500 2.1129
1000 17 1000 1.3092
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