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Fig.4 The curves of mean square error for the BP neural network before and after optimization of GA algorithm
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Table 1 Three groups of samples were randomly selected to verify the recognition accuracy of the model
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S e
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. Male 62 0 100.00 24 7 77.42
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Sex identification of chicken eggs based on blood
line texture features and GA-BP neural network

TANG Yong' HONG Qi' WANG Qiachua'? ZHU Zhihui"*

1. College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Key Laboratory of Agricultural Equipment in Mid-lower Yangtze River ,
Ministry of Agriculture \Wuhan 430070,China
Abstract A machine vision image acquisition system was constructed to obtain 186 eggs hatching
the 4 d image under LED light source to identify the early embryonic sex of chicken eggs. The prepro-
cesses including component extraction,debackgrounding and binarization of egg image were carried out.,
followed by the using adaptive histogram equalization, top-hat and bottom-hat to enhance the image.
Threshold segmentation of iterative add “and” operation was used to highlight the blood line texture.
The 11-dimensional feature parameters of the image were extracted with the method of difference box,
gray level co-occurrence matrix,gray histogram and geometric. When a BP (back propagation neural net-
work, BPNN) model of chicken egg embryo sex identification was built, genetic algorithm (genetic algo-
rithm,GA) was used to optimize BP neural network initial weights and thresholds initial. The results
showed that the comprehensive accuracy of the training set of the GA-BP model was 99.73% ,and the
comprehensive accuracy of prediction set was 82.80%.
Keywords chicken egg; sex identification; blood line; BP neural network; genetic algorithm; non-

destructive testing
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