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Prediction of Pig Weight Based on Radical Basis Function Neural Network
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Abstract; There is a certain correlation among the growth parameters of pigs, and some parameters have
non-linear relationship with pig weights. When using the simple linear regression model to predict the pig
weight, the collinearity among independent variables and low fit goodness were found. For these
problems, based on the nearest neighbor clustering algorithm for RBF neural network, a pig weight
prediction RBF neural network model was constructed with the growth parameters of 52 Landrace sows.
The predicted value and measured value of the pig weight were compared by linear regression test. The
regression analysis showed that the goodness of fit (R*) of RBF neural network prediction model for
Landrace pig weight was 0. 998, while R of the linear regression model was only 0.891. The results
indicated that the RBF neural network-based modeling method was an effective way to build the prediction
model of pig weight. Tt eliminated the collinearity of the independent variables in linear regression
analysis, and forecasted better than linear regression model.
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Tab.1 Pearson correlations
RE LSS e A58 i Pl i I L MR AL R
K& 1 0.586*" 0.515"*  0.412*  0.749"*  0.490** 0.709**  0.718**  0.746**  0.479"*
[US'S 1 0. 046 0.091 0.327" 0.193 0.278 0.581°* 0.437°* -0.116
[zN=1 1 0.378* 0.607**  0.341° 0.326 0.653**  0.265 0.311
AR5 1 0.578"*  0.402* 0.629%* 0.612**  0.137 0. 140
[l 1 0.396 * 0.705**  0.670**  0.463**  0.403"
R 1 0.418 0. 425 0. 302 -0.048
B 1 0. 347 0. 204 -0. 100
g 1 0.239 0.025
HR LS 1 0.138
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Tab.4 Weight of neurons in input layer, hidden layer and output layer

ez T HR JILE (LN NS el E B 5 e W.,

1 0.473 0. 288 0.512 2.325 1. 440 0.183 1. 126 1. 387 1. 815
2 -0.063 0. 288 1.186 0. 558 1.174 0. 803 2. 133 0. 987 2.897
3 -0.063 0.502 0.377 1. 442 0. 642 2.045 -0. 889 1.786 0.992
4 -1.134 -0.351 2.265 0.117 1. 706 -0.438 1. 126 1. 387 0.595
5 -0.063 0.502 -0.567 0.117 0.908 0. 803 1. 126 0. 188 0.731
6 -0.063 1.781 -0.298 1. 000 0. 642 0. 803 1. 126 0.588 -0.172
7 -1.670 -1.417 -0.163 -0.325 -1.753 —-0.438 -0. 889 0. 188 -1.774
8 -1.670 1.781 -0.095 -0.766 -0.954 —1. 680 —0. 889 -0.611 -1.202
9 -1.134 -0.564 -2.590 -0.325 -1.221 —-0.438 0.119 -1.810 —1.456
10 1.544 0. 502 -0.972 0.117 0.110 0. 803 0.119 -0.212 0. 303
11 1. 008 -0.991 0.377 -1.208 -0.156 -0.438 0.119 -1.410 1. 153
12 -0.599 -0.564 0.512 0.117 -0.156 0. 803 0.119 -1.011 —0.853
13 -0.063 0.715 -0.028 -1.208 -0.156 -0.438 —0. 889 -0.611 1.574
14 0.473 -0.991 -0.028 -0.766 -1.221 -0.438 -0. 889 -0.611 -3.780
15 1. 544 0.075 -0.702 —1. 649 0.110 -1.059 —-0. 889 -0.212 —1.307
16 1. 008 —1. 844 -0.028 0.338 -0.954 —1. 680 -0. 889 -0.212 0.204
17 0.473 0. 288 0.242 0.117 -0.156 0. 803 -0. 889 0. 188 0.553
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Fig.1 Regression results of RBF neural network
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