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Table 1 TVGs, log( TVC) and reflectance intensity of pork meat for the calibration samples
1 2 3 4 5 6 7 8 9 10 11 12 13
TVC(CFU/g, @107) 0 21 215 4 00 13170 15 21 50 1410 300 70 755 6195 8 80 231 8 a 85
log(TVC) 6 32 7 33 7 60 814 7 85 7 40 815 8 49 7 88 7184 7 94 8 38 7 84
(@103) 11 58 1138 155 1141 1161 11 46 11 56 157 11 38 1149 11 65 139 1139
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Fig 2 Prediction result of PLSR
1: Measured value; 2: Predicted value
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Fig 3 Prediction result of ANNs
1: Measured value; 2: Predicted value
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Study on Modeling Method of Total Viable Count of Fresh Pork Meat
Based on Hyperspectral Imaging System

WANG Wei!, PENG Yar2kun', ZHANG Xia@2li?
1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Department of Biology, Georgia State University, P.O.Box 4010, Atlanta, Georgia, USA

Abstract Once the total viable count (TVC) of bacteria in fresh pork meat exceeds a certain number, it will become pat hogenic
bacteria. T he present paper is to explore the feasibility of hyperspectral imaging technology combined with relevant modeling
met hod for the prediction of TVC in fresh pork meat. For the certain kind of problem that has remarkable nonlinear characteri2
tic and contains few samples, as well as the problem that has large amount of data used to express the information of spectrum
and space dimension, it is crucial to choose a logical modeling method in order to achieve good prediction result. Based on the
comparative result of partial leas@squares regression (PLSR), artificial neural networks ( ANNs) and least square support vector
machines (LS2SVM), the authors found that the PLSR method was helpless for nonlinear regression problem, and the ANNs
method couldn. t get approving prediction result for few samples problem, however the prediction models based on L SVM can
give attention to the little training error and the favorable generalization ability as soon as possible, and can make them well sym2
chronously. Therefore LSVM was adopted as the modeling method to predict the TVC of pork meat. Then the T VC prediction
model was constructed using all the 512 wavelength data acquired by the hyperspectral imaging system. The determination coeff
cient between the T VC obtained with the standard plate count for bacterial colonies method and the LR SVM prediction result
was (01 987 2 and (0 942 6 for the samples of calibration set and prediction set respectively, also the root mean square error of cal
bration (RMSEC) and the root mean square error of prediction (RMSEP) was (1207 1 and 01 217 6 individually, and the result
was considerably better than that of MLR, PLSR and ANNs method. This research demonstrates that using the hyperspectral
imaging system coupled with the LR SVM modeling method is a valid means for quick and nondestructive determination of TVC

of pork meat.
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