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Measurement of total viable count on chilled mutton surface
based on hyperspectral imaging technique

ZHENG Caiying' ,GUO Zhonghua'’ | JIN Ling'
(1. School of Physics and Electronic Information Engineering, Ningxia University, Yinchuan 750021, China; 2. Ningxia Key
Laboratory of Intelligent Sensing for Desert Information, Yinchuan 750021 , China)

Abstract: In order to obtain non-destructive assessment of total viable count ( TVC) on chilled mutton surface,
different kinds of recognition models were established based on different wavelength range hyperspectral imaging systems,
then theoretical analysis and experiments were carried out. The hyperspectral imaging information of chilled mutton samples
were collected in the region of 400nm ~1100nm and 900nm ~ 1700nm. The predictive models were established by partial
least squares (PLS) and artificial neural network ( back propagation artificial neural network and radial basis function
artificial neural network (RBF-ANN) ). The results show that the model which is on the basis of artificial neural network is
better than PLS to predict TVC of chilled mutton surface. The best prediction result is based on the RBF-ANN model, the
correlation coefficient and the root mean square error of prediction are 0.9872, 0.9988 and 0. 8210, 0.2507 in the region
of 400nm ~ 1100nm and 900nm ~ 1700nm. Meanwhile, the region of 900nm ~ 1700nm is the best modeling wavelength.
Therefore, hyperspecctral imaging technique can be used for the non-destructive detection of total viable count on chilled

mutton surface.
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Fig. 1 Change of total bacterial colony during chilling storage of mutton
at 4°C
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Fig.2 Mean reflectance spectrum extracted from the hyperspectral image
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Fig.3 The best preprocessed spectroscopy of prediction model
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Fig.4 Determination of feature wavelengths
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