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Fig.1 Schematic diagram of knocking duck egg device
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Fig.2 Time-domain curves of knocking duck egg
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Detection result
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Fig.3 Processing procedure of the method of duck egg crack identification
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Fig.4 Mel spectrum of sound of knocking intact egg(A)

and crack egg (B)
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Table 1 Comparison of the results

of different kinds of attention
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Model Parameter ~ Accuracy ~ Average detection time
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Table 2 Comparison of the results of different kinds of models

] PRS2/ % I iR 2/ 4 FEAIR N/ MB SR I E] /ms
Model Accuracy of validate set Accuracy of test set Model size Average detection time
ResNet34DP _CA 92.5 92.3 83.4 21.5
VGG16 82.4 80.6 441.6 78.3
ResNet34 87.8 86.1 98.7 44.1
MobileNetv2 79.8 77.5 14.5 8.4
EfficientNet 76.2 75.9 19.6 9.7
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Identification algorithm of duck-egg shell crack based on MEL

spectrum and improved ResNet34 model
KANG Jungi, XIAO Deqin, LIU Youfu ,KONG Xinyue, YIN Jianjun

College of Mathematics and Informatics ,South China Agricultural University/Key Laboratory
of Smart Agricultural Technology in Tropical South China ,Ministry of Agriculture
and Rural Affairs, Guangzhou 510642, China

Abstract During the production, operation and processing of duck egg, the egg shells are easily bro-
ken and microorganisms including bacteria tend to invade the egg from the shell cracks, which in turn affect
the quality of the eggs and damage economic benefits of production. An identification algorithm of duck-egg
shell crack based on MEL spectrum was established by using ResNet34 network model to solve the prob-
lem of the subjectivity and large fluctuation of accuracy in manual identification of duck egg shell cracks.
First, the egg knocker was used to collect the sound data, and the audio was transformed into the MEL
spectrum graph to construct the dataset of MEL spectrum graph. Then the ResNet34 model was built and
the transfer learning mechanism was introduced to train the model. The gradient was updated by Adam opti-
mization algorithm, the attention mechanism module was added, and the convolution structure was re-
placed by a deeply separable convolution to improve the network model. The parameters were adjusted for
optimization and the duck egg shell cracks were identified with the model. The results showed that the aver-
age detection accuracy of the ResNet34DP_CA enhanced network model was 92.4% , which was 5.5 per-
centage points higher than that of the original ResNet34 network model. The quantity of parameter was re-
duced by 32%. Compared with other network models including VGG16, MobileNetv2 and EfficientNet,
the average accuracy was improved by 10.9, 13.7 and 16.3 percentage points, respectively. The recognition
time was 21.5 ms. It is indicated that the established identification algorithm of duck-egg shell crack based
on Mel spectrogram and the improved ResNet34 model can efficiently identify the duck-egg shell cracks. It
will be of great significance to improve the economic benefits of production and to build an intelligent and
modern poultry factory.

Keywords MEL spectrum graph ; nondestructive testing ; deep learning ; model optimization ; convolu-
tional neural network ; identification of duck-egg shell crack
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