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Abstract Using chicken carcasses as the research subject, fecal contaminants on chicken carcasses are detected by

using hyperspectral imaging technology and combining segmented principal component analysis and band ratio
algorithm. Firstly, hyperspectral images of chicken carcasses from 400 to 1000 nm are collected. Secondly, seven
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Fig. 1 Schematic diagram of hyperspectral imaging system
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Table 1 Segment information

[ Initial wavelength, )
Average correlation

Segment suspension
coefficient
wavelength] /nm
First segment [400,468.74] 0.1165
Second segment [469.76,583. 23] 0. 8707 (a) correlation matrix diagram  (b) segmental diagram
Third segment [584.26,906. 86 ] 0. 9855 B2 MG S 40 B
Fourth segment [907.94,1000] 0.6746 Fig. 2 Correlation matrix and segmental diagram
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Fig. 3 Related score images using segmented principal component analysis analysis
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Table 2 Choice of characteristic wavelengths

Segment Second segment Third segment
PCA PC1 PC1 PC2
Characteristic wavelength /nm 520. 64, 542.12, 561.61, 577.04 703.82 595.6,852.1
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(a) 542.12/520.64 nm (b) 561.61/520.64 nm (c) 577.04/520.64 nm

(d) 577.04/542.12 nm (e) 852.10/703.82 nm (f) band add operation
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Fig. 4 Band ratio images
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(a) 703.82/700.67 nm (b) mask (c) image after masking (d) results of image segmentation
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Fig. 5 Extraction of fecal contaminants on chicken carcasses
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Table 3 Results of detecting fecal contaminants on chicken carcasses

Fecal contaminants Total numbers Detected numbers Correct rate /%
Colon 100 100 100.0
Duodenum 100 96 96.0
Ceca 100 100 100. 0
Chicken carcasses 60 56 93.3
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