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Selection of Apple Ground Color for Maturity Index Using
Color Machine Vision
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ABSTRACT

A study to select ground colors of Fuji apple for maturity index which are needed to standardize grading of the
apples is presented. Two extreme colors of immature and fully mature Fuji and Zonagold apples produced in Korea
were determined. Various ground colors of Fuji apple between the two extreme colors were collected and classified
by human vision and colors of Fuji apple for maturity index were selected from the classification.

Coordinates of the selected colors in xy chromaticity diagram were determined by spectrophotometers to define
them in a standard coordinate system. Coordinates of the colors in r-g chromaticity diagram using a color machine
vision system were also determined to use the colors in apple grading by the machine vision system.

Grading Fuji apples using the machine vision system was performed and result of the grading was compared
with grading results of human vision and colorimeter. The comparison was performed with the same Fuji apple
samples and showed 65% and 75% of same grades, respectively, as the grades determined by the machine vision
system. Differences of grading performance between the compared three grading methods were explained as mainly
because of the differences of observation area of the grading methods.
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Table 1 Color coordinate values of extremely immature and mature colors of apple

Color System
X Y Z Munsell
Apple
Immature 33.7 384 13.0 0.6 GY 6.7/6.9
Fuji
Mature 15.8 10.2 5.7 57R 3.7/8.8
Immature 36.1 425 18.7 33 GY 7.0/6.3
Zonagold
Mature 15.7 9.9 6.0 47 R 3.8/8.8
0.48
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Fig. 1 Distribution of various ground colors of Fuji apple in xy chromaticity diagram and result of
human vision classification of the colors (The colors were sorted in § grades by human

vision as numbered).
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Fig. 2 Comparison of grading colors of

Korean and Japanese Fuji apples.
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Table 2 Comparison of apple grades sorted
by machine vision and human vision

Machine
Fancy 1 2 3 4
Human
Fancy 1 4 2
1 3 3 6
2 3 25
3 3
4
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Fig. 3 Distribution of various color of Fuji apple in r-g chromaticity diagram (The colors were
sorted in 5 grades by human vision as numbered).
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Table 3 Comparision of apple grades sorted
by colorimeter and machine vision

Colorimetric
. Fancy 1 2 3 4
Machine

Fancy 7 7
1 10
2 6 28 2
3
4
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