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(Figure 2) Korean Standard Color Digital Palette

Input of the Color Query

l

Check the Color Query in Database

Assign the RGB Value in Database

Assign the RGB Value by crawling and
clustering from Google image

!

Create Color List based on Assigned RGB Value

l

Sort Color List using Euclidian Similarity

(Figure 1) Procedure of the Proposed Model
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(Figure 3) Wikipedia ‘Color List' search result

(Table 1) Part of final color database

R G B Color

0 255 Blue

72 61 139 Dark slate blue
95 158 160 Cardet blue
135 206 235 Sky blue
65 105 225 Royal blue
176 224 230 Powder blue
0 0 128 Navy

0 0 139 Dark blue
138 43 226 Blue violet
139 0 139 Dark magneta
153 50 204 Dark ochid
148 0 211 Dark violet
255 0 255 Magneta
255 0 255 Pattusa
199 21 133 Medium violet red
186 85 211 Medium ochid
147 112 219 Medium purple
220 20 60 Crimson
255 20 147 Deep pink
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(Figure 4) Area where RGB values are extracted
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(Figure 6) Result of listing colors by RGB range
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(Figure 8) First question of the experiment Ao s RGBES Fojstar, ©o]Eluo] 2~

W EA8HA = Aol thel A= RGBR= ©]

B AES 600 O, st o o)A 83T B 223 viE Witk ¢

Fo 2 APk 9 AES FIA, I JAEE = olnA &3 ¥} DBSCAN FH2HIY S &

A AECRR @AY SR Bkl sl 7 ALgstel RGBS TS Wkolth 2

AR e wol & 300700) AW ol E kol ojA] RGBRrO] TREA g A

A e A F YA AR S HIML  ojAE 2R, G, B ol 0914 255 We] A

AT LS HIML GO WF & 7 el W g Rolsle] 0x8 A% g 78 + AT
3 74 74 RGBIS ATt AR,

HFH o2 WMEg RGBRLO] &MIA7L A7t & APA e H7H= 918l CIELAB AE*
sk ATl algeles A RGBaeletal & He ZFRIAY. AHoE A AL Ho= &
(Table 2) Explanation of 4 methods in experiment

Method For the Color in Database For the Color not in Database
Cl1 Assign RGB values in database Assign random RGB values
C2 Assign RGB values in database | For the color with WordNet’s synonym results, follow the same procedure of Cl
C3 Assign RGB values in database Assign RGB values by crawling from Google images
C4 Assign RGB values in database Assign RGB values by crawling and clustering from Google Images

117



EFOL - PR - AN - MOKY - o2 - AZR
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Internationale de I'Eclairage)oll A FEA) g o
A A F7re] Bt FA wl &l AEA At
SIS *—‘W A2l A4 wFolth. A2 ZA =N 7}
Z A I ARl Bols Ao R Ads
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Bureau et al., 2011). SF24 FY9o Y& 9
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1\2 182 T2 ; ;
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(Ry; A hue rotation term dealing with the problematic blue region,
S, ; Compensation for lightness, Sc; Compensation for chroma,
S;; Compensation for hue)
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(Table 3) Paired T-Test Result for 3 Cases

Methods N Mean Std. Deviation
Cl 300 30.8858 0.2223
C2 300 30.3785 0.2138
C3 300 13.8791 0.1025
C4 300 13.8515 0.0999
Paired Differences
Pair T df Sig. (1-tailed)
Mean Std. Deviation |Std. Error Mean
Cl - C2 0.5073 0.1804 0.0104 0.4862 299 0.6272
Cl -C3 17.0067 0.2281 0.0132 12.8894 299 0.0000%***
Cl - C4 17.0342 0.2276 0.0132 12.9384 299 0.0000%***
C2-C3 16.4993 0.2210 0.0128 129115 299 0.0000%***
C2-C4 16.5269 0.2191 0.0127 13.0423 299 0.0000%***
C3 -C4 0.0276 0.0154 0.0009 0.3104 299 0.7565
#k < 0,01 / ¥ p <005/ *p<0.l
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Abstract

Color-related Query Processing for
Intelligent E-Commerce Search

Hong Jung A* - Koo Kyo Jung** - Cha Ji Won* -
Seo Ah Jeong*** - Yeo Un Yeong**** - Kim Jong Woo*****

As interest on intelligent search engines increases, various studies have been conducted to extract
and utilize the features related to products intelligencely. In particular, when users search for goods in
e-commerce search engines, the ‘color’ of a product is an important feature that describes the product.
Therefore, it is necessary to deal with the synonyms of color terms in order to produce accurate results
to user's color-related queries. Previous studies have suggested dictionary-based approach to process
synonyms for color features. However, the dictionary-based approach has a limitation that it cannot handle
unregistered color-related terms in user queries. In order to overcome the limitation of the conventional
methods, this research proposes a model which extracts RGB values from an internet search engine in real
time, and outputs similar color names based on designated color information.

At first, a color term dictionary was constructed which includes color names and R, G, B values
of each color from Korean color standard digital palette program and the Wikipedia color list for the basic
color search. The dictionary has been made more robust by adding 138 color names converted from English
color names to foreign words in Korean, and with corresponding RGB values. Therefore, the fininal color
dictionary includes a total of 671 color names and corresponding RGB values.

The method proposed in this research starts by searching for a specific color which a user searched
for. Then, the presence of the searched color in the built-in color dictionary is checked. If there exists the
color in the dictionary, the RGB values of the color in the dictioanry are used as reference values of the

retrieved color. If the searched color does not exist in the dictionary, the top-5 Google image search results
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of the searched color are crawled and average RGB values are extracted in certain middle area of each
image. To extract the RGB values in images, a variety of different ways was attempted since there are
limits to simply obtain the average of the RGB values of the center area of images. As a result, clustering
RGB values in image’s certain area and making average value of the cluster with the highest density as
the reference values showed the best performance.

Based on the reference RGB values of the searched color, the RGB values of all the colors in the
color dictionary constructed aforetime are compared. Then a color list is created with colors within the
range of + 50 for each R value, G value, and B value. Finally, using the Euclidean distance between the
above results and the reference RGB values of the searched color, the color with the highest similarity
from up to five colors becomes the final outcome.

In order to evaluate the usefulness of the proposed method, we performed an experiment. In the
experiment, 300 color names and corresponding color RGB values by the questionnaires were obtained.
They are used to compare the RGB values obtained from four different methods including the proposed
method. The average euclidean distance of CIE-Lab using our method was about 13.85, which showed a
relatively low distance compared to 3088 for the case using synonym dictionary only and 30.38 for the
case using the dictionary with Korean synonym website WordNet. The case which didn’t use clustering
method of the proposed method showed 13.88 of average euclidean distance, which implies the DBSCAN
clustering of the proposed method can reduce the Euclidean distance.

This research suggests a new color synonym processing method based on RGB values that combines
the dictionary method with the real time synonym processing method for new color names. This method
enables to get rid of the limit of the dictionary-based approach which is a conventional synonym processing
method. This research can contribute to improve the intelligence of e-commerce search systems especially

on the color searching feature.

Key Words : E-Commerce, Color, Image Crawling, RGB, Synonym

Received : November 2, 2018 Revised : February 27, 2019 Accepted : February 28, 2019
Publication Type : Regular Paper Corresponding Author : Jong Woo Kim

124 Bibliographic info: J Intell Inform Syst 2019 March: 25(1): 109~125



2ol xz| et

£ of
A7) geprsta A ey oy
o2 A% Foln AHFETIHE
g AT Foloh ¥ <lde

HE AT AT 2o
3= ZEAE A A" 3
AolA BIZ&AIF | TF3FA

ok 8 4l Eoks HuolH,
IT 49, 71AIsks 5 92l 71

Mol Hlzy 2z ggolt

% <
dx) dF AR BTFo
W, BTt AYHNE E
A3t Th ksl @3HkH]
mgolq Fase TeAE o
7141 2] Business Al Lab2] S1¥1

}9e FESAG wHd o
S04 A, § A, 717

3¢ 3 9oy ook

SRR
SR PR
A0 2 A3t Folv, B8
Frystm  ulole g stael A
AT AEHG T8 AT
YRk JASNG 2L Py
7 583 Aol Ael(NLP)
Soltk

TuH

A et sfoll~ H Y
gt} st o= AYg}t Folot. g
Foigtw B JIFAYHE HIn
F A A FHstE 224
E 3714 ¥l 34 (Business &
ANE SB35 F8 AT B
AAE AFE A, HAE 0}

o, 7} olZ Solth,
M oh &

A7) TSk 7 FE T
spoz A3t Foloh, Bakrle

A H] o]Eilg]xL«]E 051—1_-17—‘-? /\}_
013‘?_}‘)1]*‘] T3 Z2AE T}
714 1E oz AL &
ATk ol % dlol¥ Clovaol
A QB o g FESH A, ClFA
#4 g A WE
3gsta ok 8 T4 F
oF= NLP, Visual Stroytelling, Tl
olE] wlold Folth.

tlo olr

o ON
= M

o 40

A 001:1:“611-_]—_]7_ 730111]]61- Y
Y W A Folth AL
dheta SFepstel Al SHALE vHR
R s EEE
Hetoz MASIE, B
soz WASIE Atk
F8 Q7 Aok HolHw
o1 W ¢4, A
deld, osUgl wlold, 4F
TN A ARAZ,
Ao, A3 MEAD B4,
FehpE A AHl: Solk

125



