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The overall goal of this study was to examine the feasibility of predicting firmness of pear fruit by analyzing laser-induced
light backscattering images. Thirty-five image analysis characteristics extracted from the laser-induced light backscattering
images were used to build partial least squares regression (PLSR) models for predicting firmness of pear fruit. Experiments
were conducted with three sets of pear samples which were in same “Shingo” cultivar, harvested in a same season, but
produced in different counties. In every experiments with fruit samples produced in a same county, the correlation
coefficients of prediction (r,) and root mean square errors of prediction (RMSEP) of the models were 0.550~0.761 and

4.039~6.154 N, respectively. In an experiment with mixed fruit samples produced in different counties, the r, and RMSEP
of the model were 0.669 and 5.02 N, respectively. The experiment results indicate that the analysis of laser-induced light

backscattering images could be a useful tool for predicting firmness of pear fruit nondestructively.
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Table 1 Properties of fruit samples
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Fig. 1 Schematic view of the laser-induced light backscattering image
acquisition system (a: CCD digital color camera, b: 635 nm diode
laser module, c: fruit sample, d: height adjustable sample holder,
e: power supply for laser module, f: computer for image acquisition).
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Fig. 2 Light backscattering images of pear fruit: (a) color image,

(b) grayscale image, (c) red image, (d) binarized red image, (e)
green image, (f) binarized green image, (g) blue image, (h)
binarized blue image.
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Fig. 3 Analysis of the number of pixels of binarized backscattering
images: (a) number of pixels in R, G, B spaces, (b) ratio between
the numbers of pixels in R/G, R/B, G/B spaces.
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Fig. 4 Histogram of pixels of the grayscale image.
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