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Tomato maturity color discrimination based on machine vision
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Abstract : Tomato quality is one of the most important factors ensured
the consistency of tomato market factors. A color analysis method
was proposed for classifying the fresh tomato, with reference to the
national standard GB 8852—88, defining the classification standards
of tomato maturity. In this study, tomato was divided into the four
categories, full ripe, ripe, half ripe, and green ripe. RGB images of
tomato were collected, removing the background and filtering de-noi-
sing, and then they were converted to HIS and HSV color models.
Through the MATLAB programming, the mean values of the color
components R, G, B, H, S, V, and I were obtained, and the deter-
mination and selection of combination components were carried on u-
sing SPSS software. Moreover, the discriminant analyses were then

performed using Matlab. The results showed that the identification
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rates of the green ripe and validation sets were the best of all the
three different discriminant functions, reached 100.00%, and the
highest discrimination rates of half ripe tomato set was 94.74%.
However, the identification rates of training and validation sets of
ripe tomato were the lowest, identified as 76.67% and 70.00%, re-
spectively. Those of the training and validation sets of full ripe were
the highest, about 90.00%. In general, the discrimination and classi-
fication of tomato with different maturity were realized using the ma-
chine recognition system in the present study.

Keywords : machine vision; tomato; maturity; the mean color compo-
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The architecture diagram of entirety system

Figure 1
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Figure 2 The flow chart of image processing
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The grayscale contrast of image backgroud

removal of different maturity tomato sample
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Table 1 The average of single color component of different maturity tomato
A R G G 4y B 4yt H 5y it S sy ik V iy I i
e 17.010 8 10.685 3 6.701 7 0.009 7 0.209 8 0.148 4 14.571 9
A 16.218 6 11.106 7 6.674 6 0.008 6 0.196 2 0.145 9 14.085 6
2 2l 16.768 8 13.646 9 8.786 7 0.011 2 0.190 7 0.163 9 15.191 9
i 14.858 4 14.944 7 13.163 4 0.040 0 0.099 5 0.140 8 14.508 7
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Table 2 The average of combination color components of different maturity tomato

WEE  (R—G)/(G—B) (R+G)/(G—B) (R—G)/(R+G) G/B R/B B/R
56 3 1.609 6 7.005 6 0.229 5 1.600 9 2.556 0 0.392 8
g 1.182 2 6.222 8 0.188 3 1.669 7 2.446 3 0.410 3
2 0.705 7 6.540 6 0.103 9 1.587 3 1.960 5 0.518 0
55 —0.081 2 20.114 1 —0.003 6 1.139 0 1.131 6 0.888 0
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Table 3 The normalized mean of single color component of different maturity tomato
JRAE R 4y 4k G i B ik H Jy it S 4y fi V Sy I 4y ik
SE 2 0.496 1 0.297 1 0.205 2 0.087 4 0.664 4 0.445 7 0.476 1
A 0.442 0 0.322 7 0.202 5 0.066 6 0.599 4 0.426 9 0.437 7
o 0.4814  0.488 5 0.3360  0.1170 0.576 9 0.551 1 0.525 1
LRI 0.353 4 0.569 4 0.607 8 0.670 5 0.152 3 0.392 8 0.471 1
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Table 4 The normalized mean of combination color components of different maturity tomato

BEE (R—G)/(G—B) (R+G)/(G—B) (R—G)/(R+G) G/B R/B B/R
S22 0.606 5 0.048 8 0.894 4 0.702 9 0.779 5 0.092 0
AL 0.465 9 0.030 0 0.746 8 0.789 9 0.723 2 0.119 9
e 2 0.309 1 0.037 7 0.444 4 0.685 7 0.473 7 0.291 4
5 0.050 2 0.363 8 0.059 2 0.119 1 0.047 9 0.880 4
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Table 5 Discriminant analysis of Mahalanobis
‘ RS HIMER/ %
UlERS LN S Il 254 LN S
S 20 10 80.00 60.00
R 20 10 76.67 50.00
S 3 14 5 94.74 80.00
13 20 10 100.00 100.00
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Table 6 Discriminant analysis ofquadratic

. TR S F 2%/ %
AR - -
eSS LanE:S eSS UanE:S
SR 20 10 90.00 80.00
T 20 10 73.33 60.00
S 14 5 89.47 80.00
23 20 10 100.00 100.00
R 7 linear IR 5L R
Table 7 Discriminant analysis oflinear
SRS HIR R/ %
I EE B UE S Ve LN
o2 20 10 86.67 90.00
e 20 10 76.67 70.00
S 53 14 5 89.47 100.00
ESE 20 10 96.67 100.00

& 8 Mahalanobis,quadratic,linear ¥ 3l 4> #r 45 R Xt bk
Table 8 Discriminant analysis results contrast of

Mahalanobis, quadratic, linear

H 5] B % eSS WUESE AR/ XK
Mahalanobis 74 35 77.14
quadratic 74 35 80.00
linear 74 35 94.29
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