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Study on Detection of Pork Tenderness Using Hyperspectral
Imaging Technique

Chen Quansheng Zhang Yanhua Wan Xinmin Cai Jianrong Zhao Jiewen
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract Detection of pork tenderness by hyperspectral imaging technique was proposed. First, hyperspectral
images of 78 pork samples were captured by hyperspectral imaging system, and the spectral region is from 400 to
1100 nm. Dimension reduction was implemented on hyperspectral data by principal component analysis (PCA) to
select 3 characteristic images. Next, 4 characteristic variables were extracted by texture analysis based on gray level
co-occurrence matrix (GLCM), and they are contrast, correlation, angular second moment, and homogeneity,
respectively, thus 12 characteristic variables in total for 3 characteristic images. PCA was conducted on 12
characteristic variables, and 6 principal component variables were extracted as the input of the discrimination model.
The detection model of pork tenderness was constructed by artificial neural network (ANN), according to the
reference results of pork tenderness by Warner-Bratzler method. Detection results of ANN model are 96.15% and
80.77% in calibration and prediction sets, respectively. This work shows that it is feasible to detect pork tenderness
by hyperspectral imaging technique.
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Table 1 Reference measurements by Warner-Bratzler method in the calibration and prediction sets

Subsets

Sample number

Range /(9.8 N)

Mean /(9.8 N) Standard deviation /(9.8 N)

Calibration set

Prediction set

52
26

2.5763~10. 8434
2.7178~10.7736

5.5305

5.5156

2.0543
2.0377
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Table 2 Standard of pork tenderness grade

Tenderness grades 18 24 3
Score by human
1~4 5~17 8§~10
sensory panel
Warner-Bratzler
<5 5~8 >8

force /(9.8 N)
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Table 3 Recognition results of pork tenderness in the calibration and prediction sets

) Sample Recognition results . .
Subset Grade Total recognition ratio
number 1 2% 3#
14 15 15 0 0
Calibration set 24 16 0 15 1 96.15%
34 21 0 1 20
1 7 6 1 0
Prediction set 2% 8 1 6 1 80.77%
3% 11 1 1 9
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