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Determination of the imaging system for seedless white

grape based on image evaluation
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Abstract: In order to obtain the image of seedless white grape,
the influence of background paper color, light source structure
and lighting mode on the image was fully considered on the self-
made acquisition platform. Firstly, the optimal level of each
factor is determined by single factor test, then the acquisition
platform is optimized by orthogonal test, and finally the optimal
value level of each factor is determined by subjective and objective
comprehensive evaluation image method. The results showed that
the best values of the machine vision imaging system of seedless
white grape were: the background paper is white, the light
source structure is strip light source —60°, the lighting mode is
open field mode. Under the conditions, the image quality is the
best.
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Image acquisition system
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Figure 1
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Table 1  Objective evaluation method of image quality
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Figure 2 Effect of different color background paper on image
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Influence of different light source structures on image
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Table 3 Orthogonal test analysis table
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ZRE X
1 1 1 1 1 148.34 99.63 100.00
2 1 2 2 2 —3.25 71.65 42.27
3 1 3 3 3 —35.58 72.57 34.10
4 2 1 2 3 —2.84 88.52 55.54
5 2 2 3 1 74.52 83.19 70.19
6 2 3 1 2 —32.85 75.62 36.68
7 3 1 3 2 34.72 70.49 51.81
8 3 2 1 3 10.49 90.54 57.36
9 3 3 2 1 75.61 86.43 72.44
""" k. 58790 69.117 64.680 80.877
ko 54.137 56.607 56.750 43.587
ks 60.537 47.740 52.033 49.000
R 6.400 21.377 12.647 37.290
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Table 4 Analysis of variance of orthogonal test

FZEKWE WMZEETFHM AmE  FH  FIGARE B8
A 692.080 2 10.540  19.000
B 245.070 2 3.732 19.000
C 2 435.970 2 37.097  19.000 *
Sz ese0 2
T Foos(1.2)=19; » KR LR EBFH.
x5 BEBRREFNER
Table 5 Image quality evaluation results
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9 1.545 1  6.4357 6.721 8 86.434 8 F-HyK¥F
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