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Tomato sorting using independent component analysis on RGB
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Jong-Oh Ban' and Ki-Hyeon Kwon”
'Dept. of Internet Business, Hallym Polytechnic University

“Dept. of Information & Communication Engineering, Kangwon National University

2 o EniEb oe Jb o2 44 AN SokE 4 lnk EvkEe] 44 AHE BRI s ks B
2 HPLCZ BAF ole] 711 B3k} E0lE RGB ofnlA| ICAZ AT Sy4Rcte] BAE L4kt o
EnlE slgHEE B0 M 9% wel WAL elolmlu Euks RGB ofn|x|e] SyqEre] REALAT @
grol 0922 The B2 o 4 gk 2 eolmRle] theEE YRS EnkE RGB ofu|xo] Hgstel 2

A ARG PR AT weoldl olulAR Fohal ololAel TA A vuE AXSel SRR RN AN
shick SRS WIE BURE o|u4E Bo) Eube] 44 AElE HolFh o] Zhselvl, ICA SYHRE ol
891 s3olol A4S 5o wohEel Aol 4 A dolHlst e Fa Aio] g B woheE Lao

W= 2ol 7Hssixick

Abstract Tomatoes were harvested at different ripening stages. To determine the ripening stages, We analyzed
the relation between the compound concentrations of tomato measured with HPLC and the tomato RGB images.
Among the compound concentrations, tomato quality is mostly affected by the Lycopene. The @ error of the
predicted Lycopene concentration and the corresponding independent component of tomato RGB image,
determined from the PLS procedure, was 0.92. and we show the effectiveness of the independent component by
comparing the error between the pixel area of RGB image applied by independent component and the simple
black white tomato image. This regression made it possible to construct concentration images of the tomatoes,
which showed non-uniform ripening. The method can be applied in an unsupervised real time sorting machine
of unripe and discolored tomato using the compound concentrations.
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[Fig. 1] Selected Tomatoes

[E 1] HPLC Lycopene, Chlorophyll-a W-8&3F
[Table 1] The Amount of Lycopene, Chlorophyll-a of

HPLC
Lycopene xg/g FW Chlorophyll-a xg/g FW
EnlE 1 Tr 31.86
EnlE 2 0.19 2778
EntE 3 17.53 12.56
EnlE 4 57.38 6.79
EolE 5 157.17 4.89
E0lE 6 189.58 ND

ND: not detected; Tr : trace amount
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[Fig. 2] The 8 masks which are used to extract area
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Mixed signals

(a) PCA Plot

Mixed signals

(b) ICA Plot

3] PCA & ICA Plot
[Fig. 3] PCA & ICA Plot
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[Fig. 4] PCA & ICA Scatter Plot
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[Fig. 6] Binary Image(BW), IC Image(BW) and IC Image(RGB) of Tomatoes
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[Table 2] The Area of IC Concentration Image and BW

Image
(a) B/W Pixels (b) IC Pixels

EnlE 1 17710 367.6

EnlE 2 2.31E+04 9.99E+03
EulgE 3 9.45E+03 1.54E+04
EulE 4 2.16E+04 3.00E+04
EnlE 5 2.03E+04 3.06E+04
EUlE 6 3.10E+04 3.12E+04
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