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Abstract

Automatic detection of chicken carcass defects is highly necessary. In response to the difficulty in
effectively identifying surface damage types such as scratches, skin peeling, and exposed bone
fractures on chicken carcasses through machine vision, a detection method combining hyperspec-
tral technology with deep learning is proposed. Firstly, the Competitive Adaptive Reweighted
Sampling algorithm (CARS) is used to reduce the dimensionality of hyperspectral images of chicken
carcasses and extract feature bands. Then, principal component analysis (PCA) is applied to all
feature band images, and the top three principal component images with the highest contribution
rates are synthesized into pseudo-color images to construct a dataset for chicken carcass pseu-
do-color images. A Faster RCNN model for detecting defects in chicken carcasses is constructed
and trained and tested using the chicken carcass dataset. The results indicate that the precision
for detecting scratches, skin peeling, and exposed bone fractures on chicken carcasses are 84.5%,
83.7%, and 87.7% respectively. The model achieves an mAP of 82.7%. The hyperspectral detec-
tion method for skin damage defects on chicken carcasses is deemed feasible.
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Figure 1. Structure of the Faster RCNN chicken carcass defect detection model
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Figure 2. Spectral curves of chicken meat, skin, and bone
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Figure 3. Schematic diagram of feature bands extracted by CARS
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Table 1. Principal component analysis results of chicken carcass images
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ES%y FFIEAE KBTTHR R
1 3.375 68.41%
2 1.360 95.97%
3 0.035 96.70%
4 0.027 97.26%
5 0.023 97.73%

(b)

PCA1 PCA2 PCA3

(d

Pseudo-color image

Figure 4. Pseudo-color image synthesis process
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Table 2. Detection results of Faster RCNN for defects in chicken carcasses
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Figure 5. The result of detection
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