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ABSTRACT

Image indexing constitutes a crucial initial step before performing content-based image
retrieval in a large collections of images. In this thesis, an image indexing technique based on
histogram of perception color and correlogram for color image query is presented. During
indexing process, the ROIs on every image in the image database are extracted using a region-
based image segmentation technique. The JSEG approach is selected to handle this problem in
order to create color-texture regions. Then, color features in the form of perception color
histogram and correlogram are extracted from each segmented region. Finally, the features are
stored in the database as the keys to retrieve the relevant images. In the retrieval system, users are
allowed to select ROIs directly over the sample or user’s submission image. The query process
then focuses on the content of the selected ROI in order to find those images containing similar
regions from the database. The hierarchical region-of-interest query is performed to reirieve the
similar images. The experimental results using the proposed indexing technique show good

retrieval performance over a variety of image collections.
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3.3 uuudaeda (Color Model)
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310 3.6 nemsUUTIa0ed RGB 24 1in
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Ada = o
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M3l 0, 0, 0)
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UM 3.7 uarpauuui00ad 216  RGB
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3.3.4 msuasdonuuudiaes RGB tilv HSI
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msulasseaualunuyiiass RGB Wasauaaslunyuiiaes HSI Ty awisam
¥
18 laglFaunisaail

A1 H a15ov 199naunsn (3.2)

9 7 e
o (3.2)
360-8 _if B>G
Tauii
S(R-0)+(z-B)
#|Rcos | - (3.3)
[(R ~G) +(R-B)G~ B)]'
Smdum s o idnnaunish 3.4)
3
S =l_ 1 R!G’B 3'4)
(R+G +B)[mm( .G:B)] (
savdmdum 1 gunsantldninaunsi G.5)
1
I=§(R+G+B) (3.5)

Tavsmualiiar RGB I8gnihnmsuesuoa’lad (Normalize) 1fidludrioglusina (o, 1]

P -
ud7 Feaansan1ldnnaunish (3.6) 04 (3.8)
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Normalize R = -L (3.6)
R+G+B
Normalize G = —G-—- 3.7)
R+G+B
) B
Normalize B= —— (3.8)
R+G+ B

]
w

M 0 uyuiiasunnaduasdanaasuglii 3.7 vaza1 H luaunmsi 32) awise
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=) L= o 1 = é [} = 1 dl
g Taunsudseaonludoseduning vosd Futluinnuvesdluudazszduiitsing
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v oo da A o ' =
3.5 ANUTUNUBITINUNIZTI9YT (Color Correlogram)
v ¥ »
Tas3Taunsud [14]  AensiiuaasnduduiusiFaiuiiseningd Taonism
anuduiuTszneganng adaeluam

fmuald
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ETVE YRR, N WL, 27 T by
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3.6 MIUUNDINVBININ (Segmentation)
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P a o A A & - a
AN N.1 Tmﬂzlﬂﬂﬂﬂ'ﬁﬂ']"uﬂ‘lfﬂﬁtIuI!n‘Uﬂ']ﬂﬂQﬁ 216 d

NO. Color Name Samples R G B HTML Code
1 Alice blue 240 | 248 | 255 FOF8FF
2 Antique white 250 235 215 FAFBD7
3 Aqua [ 0 255 255 00FFFF
4 Aquamarine B | 127 | 255 | 212 7FFD4
5 Azure 240 255 255 FOFFFF
6 Beige 2451245 | 220 F5F5DC
7 Bisque 225 228 196 FFE4C4
8 Black i 0 0 0 000000
9 Blanched Almond 255 235 205 FFEBCD

10 Blue 0 0 255 0000FF
11 Blue Violet 138 43 226 8A2BE2
12 Brown 165 42 42 AS52A2A
13 Burly Wood 222 184 135 DEB887
14 Cadet Blue 95 158 160 5F9EA0Q
15 Chartreuse 127 255 0 7FFF00
16 Chocolate 210 105 30 D2691E
17 Coral 255 127 80 FF7F50
18 Cornflower Blue 100 149 237 6495ED
19 Cornsilk 255 | 248 | 220 FFF8DC
20 Crimson 220 20 60 DC143C
21 Cyan 0 255 | 255 OOFFFF
22 Dark Blue 0 0 139 00008B
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M5197 .1 (9) Teazideantsimuayed lunuusiaeed 216 @

NO. Color Name Samples R G B HTML Code
23 Dark Cyan 0 139 139 008B8B
24 Dark Golden Rod 184 134 11 B8860B
25 Dark Gray 169 169 169 A9A9A9
26 Dark Green 0 100 0 006400
27 Dark Khaki 189 183 170 BDB76B
28 Dark Magenta 139 0 139 8B008B
29 Dark Olive Green 85 107 47 556B2F
30 Dark Orange 254 140 0 FF8C00
31 Dark Orchid 153 50 204 9932CC
32 Dark Red 139 0 0 8B0000
33 Dark Salmon 233 150 {23 E9967A
34 Dark Sea Green 143 188 143 SFBC8F
35 Dark Slate Blue 72 61 139 483D8B
36 Dark Slate Gray 47 79 79 2F4F4F
37 Dark Turquoise 0 206 209 00CED1
38 Dark Violet 148 0 211 9400D3
39 Deep Pink 255 20 147 FF1493
40 Deep Sky Blue 0 191 255 O0OBFFF
41 Dim Gray 105 105 105 696969
42 Dodger Blue 30 144 255 1ESQOFF
43 Fire Brick 178 34 34 B22222
44 Floral White 255 | 250 | 240 FFFAFO0
45 Forest Green 34 139 34 228B22
46 Fuchsia 255 0 255 FFOOFF
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88

NO. Color Name Samples R G B HTML Code
47 Gainsboro 220 | 220 | 220 DCDCDC
48 Ghost White 248 | 248 255 F8F8FF
49 Gold 255 215 0 FFD700
50 Golden Rod 218 165 32 DAA520
51 Gray 128 128 128 TF7FT7F
52 Green 0 128 0 008000
53 Green Yellow 173 256 47 ADFF2F
54 Honeydew 240 255 240 FOFFFO
55 Hot Pink 255 105 180 FF69B4
56 Indian Red 205 92 92 CGDRC5C
57 Indigo 75 0 130 4B0032
58 Ivory R 21 A3 240 FFFFFO
59 Khaki 240 | 230 140 FOE68C
60 Lavender 230 | 230 250 E6EG6FA
61 Lavender Blush 230 | 230 250 FFFOF5
62 Lawn Green | . 124 | 252 0 7CF000
63 Lemon Chiffon 255 250 205 FFFACD
64 Light Blue W3V 216 230 ADDBSE6
65 Light Coral 240 128 128 E08080
66 Light Cyan 224 | 255 255 EOFFFF
67 Light Golden Rod Yellow 250 | 250 210 FAFAD2
68 Light Grey 211 211 211 D3D3D3
69 Light Pink : 255 182 193 FFB6C1
70 Light Salmon 255 160 122 FFAO7A




a ' A o A ° a a
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89

NO. Color Name Samples R G B HTML Code
i | Light Sea Green 38 178 170 20B2AA
2 Light Sky Blue 135 | 206 | 250 87CEFA
73 Light Slate Gray 119 136 153 778899
74 Light Green 144 238 144 90EE9%0
5 Light Steel Blue 176 196 | 222 BOC4DE
76 Light Yellow 355 | 255 224 FFFFEQ
77 Lime 0 255 0 0OFF00
78 Lime Green 50 205 50 32CD14
79 Linen 250 | 240 | 230 FAFOE6
80 Magenta 255 0 255 FFOOFF
81 Maroon 128 0 0 800000
82 Medium Aqua Marine 102 | 205 170 66CDAA
83 Medium Blue 0 0 205 0000CD
84 Medium Orchid 186 85 211 BAS55D3
85 Medium Purple 147 VI2 =219 9370DB
86 Medium Sea Green 60 179 113 3CB371
87 Medium Slate Blue 123 104 | 238 7B68EE
88 Medium Spring Green 0 [ 250 154 00FA9A
89 Medium Turquoise 72 209 204 48DICC
90 Medium Violet Red 199 21 133 C71585
91 Midnight Blue 25 25 112 2191970
92 Mint Cream 245 255 250 F5FFFA
93 Misty Rose ' 255 228 225 FFE4E]
94 Moccasin 255 | 228 181 FFE4B5




MT197 .1 (@) 31wazBsamsimuated Tunuusnesd 216 A

90

NO. Color Name Samples R G B HTML Code
95 Navajo White 255 222 173 FFDEAD
96 Navy l 0 0 128 000080
97 Oldlace 253 245 230 FDF5E6
98 Olive 128 | 128 0 808000
99 Olive Drab 107 142 35 6B8E23
100 Orange 255 165 0 FFA500
101 Orange Red 255 69 0 FF4500
102 Orchid 218 | 112 | 214 DA70D6
103 Pale Golden Rod 238 232 170 EEESAA
104 Pale Green 152 251 152 98FB98
105 Pale Turquoise 175 238 238 AFEEEE
106 Pale Violet Red 219 jwii2 147 DB7793
107 Papaya Whip 5 2 N30 213 FFEFD5
108 Peach Puff 259914 7 g 185 FFDAB9
109 Peru i 2055 | A33 63 CD853F
110 Pink 258 192 203 FFCOCB
111 Plum 221 160 | 221 DDAODD
112 Powder Blue 176 | 224 230 BOEOE6
113 Purple 128 0 128 800080
114 Red 235 0 0 FF0000
115 Rosy Brown 188 143 143 BC8F8F

116 Royal Blue 65 105 225 4169E1
117 Saddle Brown 139 69 19 8B4513
118 Salmon 250 128 114 FA8072




M15190 0.1 (Av) Swazduan I A muadedlunuusiasd 216 o

NO. Color Name Samples R G B HTML Code
119 Sandy Brown ' 244 164 96 F4A460
120 Sea Green 46 139 87 2E8B57
121 Sea Shell 255 | 245 | 238 FFF5EE
122 Sienna 160 82 45 A0522D
123 Silver 192 192 192 C0C0oCO
124 Sky Blue 135 | 206 | 235 87CEEB
125 Slate Blue 106 90 205 6A5ACD
126 Slate Gray 112 128 144 708090
127 Snow 255 ' 250 | 250 FFFAFA
128 Spring Green 0 255 127 00FF7F
129 Steel Blue 70 130 | 180 4682B4
130 Tan 210 180 | 140 D2B48C
131 Teal 0 128 128 008080
132 Thistle 216 191 216 D8BFD8
133 Tomato 255 99 71 FF6347
134 Turquoise 64 224 | 208 40E0DO
135 Violet 238 130.-| 238 EE82EE
136 Wheat 245 | 222 179 F5DEB8
137 White 0D 255 255 FFFFFF
138 White Smoke 245 | 245 | 245 F5F5F5
139 Yellow 255 | 255 0 FFFF00
140 Yellow Green . 154 | 205 50 8BCD32
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M9 0.2 Mntagsdnuugiesy 64 szauluanisoues Tha uazanz

No.

Uniform

10.

11,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

ar v \J v
Med Tl HIMAzY

¥298UA MBI TEY (RGB)

R=0-63, G=0-63, B=0-63

R=0-63, G=0-63, B=64-128

R=0-63, G=0-63, B=129-193

R=0-63, G=0-63, B=194-255

R=0-63, G=64-128, B=0-63

R=0-63, G=64-128, B=64-128

R=0-63, G=64-128, B=129-193

R=0-63, G=64-128, B=194-255

R=0-63, G=129-193, B=0-63

R=0-63, G=129-193, B=64-128

R=0-63, G=129-193, B=129-193

R=0-63, G=129-193, B=194-255

R=0-63, G=194-255, B=0-63

R=0-63, G=194-255, B=64-128

R=0-63, G=194-255, B=129-193

R=0-63, G=194-255, B=194-255

R=64-128, G=0-63, B=0-63

R=64-128, G=0-63, B=64-128

R=64-128, G=0-63, B=129-193

R=64-128, G=0-63, B=194-255

R=64-128, G=64-128, B=0-63

R=64-128, G=64-128, B=64-128

R=64-128, G=64-128, B=129-193

R=64-128, G=64-128, B=194-255
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M3191 0.2 (Av) Mnaeduuugiivesu 64 szauTuaiseues Tha nazane

No.

Uniform

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

s L \J 1
Mg A HIRazY 9

PIIAUAS A TRY (RGB)

R=64-128, G=129-193, B=0-63

R=64-128, G=129-193, B=64-128

R=64-128, G=129-193, B=129-193

R=64-128, G=129-193, B=194-255

R=64-128, G=194-255, B=0-63

R=64-128, G=194-255, B=64-128

R=64-128, G=194-255, B=129-193

R=64-128, G=194-255, B=194-255

R=129-193, G=0-63, B=0-63

R=129-193, G=0-63, B=64-128

R=129-193, G=0-63, B=129-193

R=129-193, G=0-63, B=194-255

R=129-193, G=64-128, B=0-63

R=129-193, G=64-128, B=64-128

R=129-193, G=64-128, B=129-193

R=129-193, G=64-128, B=194-255

R=129-193, G=129-193, B=0-63

R=129-193, G=129-193, B=64-128

R=129-193, G=129-193, B=129-193

R=129-193, G=129-193, B=194-255

R=129-193, G=194-255, B=0-63

R=129-193, G=194-255, B=64-128

R=129-193, G=194-255, B=129-193

R=129-193, G=194-255, B=194-19%4
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M9 0.2 (@) Matsdunugiinesn 64 szduluanIToves Tha nnzame

¥23T1A3 A8 73R (RGB)

No. | Uniform At uIAaTY 9

49. R=194-255, G=0-63, B=0-63

50. R=194-255, G=0-63, B=64-128

51, R=194-255, G=0-63, B=129-193
52, R=194-255, G=0-63, B=194-255
53. R=194-255, G=64-128, B=0-63

54. R=194-255, G=64-128, B=64-128
55. R=194-255, G=64-128, B=129-193
56. R=194-255, G=64-128, B=194-255
57. R=194-255, G=129-193, B=0-63
58. R=194-255, G=129-193, B=64-128
59. R=194-255, G=129-193, B=129-193
60. R=194-255, G=129-193, B=194-255
61. R=194-255, G=194-255, B=0-63
62. R=194-255, G=194-255, B=64-128
63. R=194-255, G=194-255, B=129-193

64.

R=194-255, G=194-255, B=194-255
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M19191 0.3 gazRANIILNTIAIDDTHoT 68 szAUTUIIToU04 Soral LAZAMY

s T T T =
No. drededlungy %2904 HSI
H=0-7, S=0.21-1.0, I
1. & vw
UYUDYNU Hue
H=8-14, 5=0.21-1.0, I
2 4’ v
Yuoy N1 Hue
H=15-21, S=0.21-1.0,
30 J 1o
I YuoynU Hue
4. J
: agn‘u Hue
H=29-35, §=0.21-1.0,
5. L e
Tvuoynu Hue
: H=36-42, S=0.21-1.0,
6. L e
c: [ vUoYnU Hue
. i H=43-49, §=0.21-1.0,
7- s ‘-L;‘A & J L
: ; I YU0YnU Hue
H=50-56, S=0.21-1.0,
8. >
I YuoyYnU Hue
H=57-63, S=0.21-1.0,
9.

X
1 Yu0ynU Hue

g6



M319% 0.3 (#19) swazeamsuLsrduuugiesy 68 seauluau3suves Soral iazams

No.

Aaethadlungy

¥98%909 HSI

10.

H=64-70, §=0.21-1.0,

d v
I Yu0ynU Hue

1L

H=71-77, §=0.21-1.0,

>
I YUDYNY Hue

12,

H=78-84, §=0.21-1.0,

J Qs
I YUy Hue

13.

H=85-91, §=0.21-1.0,

J 1o
I-uuagnu Hue

14.

H=92-98, §=0.21-1.0,

Y
I YuBYny Hue

15.

H=99-105, S=0.21-1.0

I‘funﬂﬁu Hue

*

16.

H=106-112, §=0.21-

A
1.0, I¥u0giy Hue

17.

H=113-119, S=0.21-

4 v
1.0, T4 0YNY Hue

18.

H=120-126, S=0.21-

J L
1.0,1 VUBYNU Hue

96



MINA 0.3 (o) wazdeansuaTIeTuunginesy 68 szAuluauIvoves Soml tazamy

No.

o ¥ v
fRealungy

¥I9UDe HSI

19.

H=127-133, S=0.21-

J 1o
1.0, TvWoyny Hue

20.

H=134-140, S=0.21-

J 1 o
1.0, IvMaYny Hue

2],

H=141-147, 5=0.21-

15 "o
1.0, T9u0YNU Hue

22,

H=148-154, 8=0.21-

& a
1.0, I Yuogfiu Hue

23.

H=155-161, §=0.21-

J 1o
1.0, I YHOYNU Hue

24.

H=162-168, S=0.21-

4 e
1.0, 1 Yu0Yny Hue

25,

H=169-175, §=0.21-

1.0, I%uadﬁ'u Hue

26.

H=176-182, S=0.21-

& v
L0, T UYUDYNY Hue

&1y

H=183-189, 8=0.21-

J L
1.0, T ¥uBYnU Hue

L6



M3l 0.3 (#e) waziBeanisutaiedunuyiivesy 68 szauluaisoves Soral lazan

No.

fpeealungy

¥99U8 HSI

28.

H=190-196, 8=0.21-

£ o
10,1 YHBYNU Hue

29,

H=197-203, $=0.21-
10,1 fungﬁu Hue

30.

H=204-210, S=0.21-

d e
1.0, T9U0YNY Hue

31.

H=211-217, §=0.21-

d e
1.0,1 YUOYNY Hue

32.

H=218-224, 8=0.21-

10,1 flfuogjﬁu Hue

33.

B W ST B R T

H=225-231, §=0.21-

J 1o
1.0, T ¥10gnY Hue

34.

H=232-238, §=0.21-

1.0,1 fuay:ﬁu Hue

3.

| | RSB ESAGE

H=239-245, S=0.21-

4 e
1.0, I YUBdYNU Hue

36.

H=246-252, 5=0.21-

4 e
L0, TvuDgNU Hue
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No.

feeadlungy

¥395929 HSI

3.

H=253-259, §=0.21-

J "o
1.0, 1 YUDYNU Hue

38.

H=260-266, S=0.21-
J LK
1.0,1 YUBYNU Hue

39.

H=267-273, §=0.21-

"
1.0, 19404V Hue

40.

H=274-280, 5=0.21-

b
1.0, I Yu0yiu Hue

41.

H=281-287, §=0.21-

g e
L0, TvuDgNY Hue

42,

H=288-294, S=0.21-

4 e
1.0, TvHoynU Hue

43.

H=295-301, S=0.21-

J 1o
1.0, TY40YN1U Hue

H=302-308, 5=0.21-

10,1 ifuog'ﬁ’u Hue

45.

H=309-315, $=0.21-

J T o
1.0.I'imﬂqmj Hue

66



M99 0.3 (A9) 1eazBeanisutssiuuugiesu 68 seauluauifoves Soral avame

No. g 1edlungy ¥9ave3 HSI
H=316-322, §=0.21-1.0, 1
46. i ¥ e
= YUBYNU Hue
g H=323-329, S=0.21-1.0, I
47' J; J (XY
% YUBYNY Hue
H=330-336, S=0.21-1.0, I
48. 4 .o
YUBYNU Hue
‘ H=337-343, 8§=0.21-1.0, 1
49, X e
YUBYNU Hue
H=344-351, S=0.21-1.0, I
50. > L e
£ YUBYNU Hue
H=352-360, S=0.21-1.0, I
51. >
VUDYNY Hue
H=0-360, S=0-0.20, I=0-
52.
0.5
H=0-360, $=0-0.20,
1=0.6-0.11
H=0-360, S=0-0.20,
1=0.12-0.17

001



M3197 0.3 (A0) TwaziduansuLsrTuuugiesu 68 szauluauiteves Soral azany

No. AR lungy ¥39@v83 HSI
H=0-360, $=0-0.20,
53,
1=0.18-0.23
H=0-360, $=0-0.20,
56.
1=0.24-0.29
H=0-360, $=0-0.20,
57.
1=0.30-0.35
H=0-360, $=0-0.20,
58.
| i 1=0.36-0.40
H=0-360, $=0-0.20,
59.
1=0.41-0.46
H=0-360, $=0-0.20,
60.
1=0.47-0.53
H=0-360, $=0-0.20,
61.
1=0.54-0.59
H=0-360, $=0-0.20,
62.
1=0.60-0.65
H=0-360, $=0-0.20,
« | | I I I e

1=0.66-0.71

101
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No. fetalungy ¥33qv03 HSI
H=0-360, $=0-0.20,
64. H
5 1=0.72-0.76
H=0-360, $=0-0.20,
65.
1=0.77-0.81
H=0-360, $=0-0.20,
66.
1=0.82-0.86
H=0-360, $=0-0.20,
67.
1=0.87-0.92
H=0-360, $=0-0.20,
68.

1=0.93-1.0

201
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- = L] o = 4 o o = =
MINN N4 swnzmaﬁnmmwwﬁuuuuﬂuguﬂasu 92 izﬂﬂjulm‘ﬂmﬁmﬁ RGB mguen

HUVSIAeSd 216

No. | Nonuniform 216 Color Model ¥a9duns FiF80 iy (RGB)

I R=0-26, G=0-26, B=0-26

z R=0-26, G=0-26, B=27-77

3. R=0-26, G=27-77, B=0-26

4, R=0-26, G=27-77, B=27-77

s R=0-26, G=0-77, B=78-128

6. R=0-26, G=0-77, B=129-255

1. R=0-77, G=78-128, B=0-77

8. R=0-77, G=78-128, B=78-128
9. R=0-26, G=78-128, B=129-255
10. R=0-77, G=129-179, B=0-77
11. R=0-77, G=129-179, B=78-128
12. R=6-77, G=129-179, B=129-179
i 8 R=0-77, G=129-179, B=180-255
14. R=0-77, G=180-230, B=129-255
15. R=0-77, G=180-230, B=129-255
16. R=0-77, G=231-255, B=0-128
17. R=0-77, G=231-255, B=129-230
18. R=0-77, G=231-255, B=231-255
19. R=27-77, G=0-26, B=0-26

20, R=27-77, G=0-26, B=27-77
21 R=27-77, G=27-77, B=0-26
22. R=27-77, G=27-77, B=27-77

23.

R=27-77, G=0-77, B=78-128
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3 1 < v ~ o - as o
ﬂ]‘INﬁ n.4 (AD) ﬂtlﬁzl'é]Uﬂfﬂ‘JLI‘]JQ‘!H\!?H!‘].I‘IJHBUQ'LWJB{N 92 s:ﬂu"lmmumﬂmﬁ RGB !ﬁUU

MNNUVTINBIT 216

YT TAE TNRY (RGB)

No. | Nonuniform 216 Color Model

24, R=27-77, G=0-77, B=129-255

25. R=27-77, G=78-128, B=129-255
26. R=78-128, G=0-26, B=0-26

Z1. R=78-128, G=27-77, B=0-26

28. R=78-128, G=27-77, B=0-77

29. R=78-128, G=0-77, B=78-128

30. R=78-128, G=0-77, B=129-255
51 R=78-128, G=78-128, B=0-77

32, R=78-128, G=78-128, B=78-128
33. R=78-128, G=78-128, B=129-255
34, R=78-128, G=129-179, B=0-77
35. R=78-128, G=129-179, B=78-128
36. R=78-128, G=129-179, B=129-179
3. R=78-128, G=129-179, B=180-255
38. R=78-128, G=180-230, B=0-128
39. R=78-128, G=180-230, B=129-255
40. R=78-128, G=231-255, B=0-128
41. R=78-179, G=231-255, B=129-179
42. R=78-179, G=231-255, B=180-230
43, =78-179, G=231-255, B=231-255
44, R=129-179, G=0-77, B=0-26

45. R=129-179, G=0-77, B=27-77

46.

R=129-179, G=0-77, B=78-128
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MINN 1.4 (%19) TwazRIANTHLNTNTIUDTaUgtHes N 92 szAuTunuusaesd RGB Moy

INUVVI DT 216 O

No.

Nonuniform

47.

48.

49.

50.

al.

- 7.0

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

216 Color Model

YIITUAS TAUYI TR (RGB)

R=129-179, G=0-77, B=129-255

R=129-179, G=78-128, B=0-77

R=129-179, G=78-128, B=78-128

R=129-179, G=78-128, B=129-255

R=129-179, G=129-179, B=0-128

R=129-179, G=129-179, B=129-179

R=129-179, G=129-179, B=180-255

R=129-179, G=180-230, B=0-128

R=129-179, G=180-230, B=129-255

R=129-179, G=231-255, B=0-128

R=180-230, G=0-26, B=0-26

R=180-230, G=27-77, B=0-26

R=180-230, G=0-77, B=27-77

R=180-230, G=0-77, B=78-128

R=180-230, G=0-77, B=129-255

R=180-230, G=78-128, B=0-77

R=180-230, G=78-128, B=78-128

R=180-230, G=78-128, B=129-255

R=180-230, G=129-179, B=0-77

R=180-230, G=129-179, B=78-128

R=180-230, G=129-179, B=129-179

R=180-230, G=129-179, B=180-230

R=180-230, G=129-179, B=231-255
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M5 N.4 (AB) TwazdeaMsHLNTRTuDDTiougiivesy 92 szAulunuuiiaesd RGB oy

VINVUTIADIT 216
No. | Nonuniform 216 Color Model ¥IITUA T 31511311 (RGB)
70. R=180-230, G=180-230, B=129-230
7L R=180-230, G=180-230, B=129-179
72, R=180-230, G=180-230, B=180-230
i R=180-230, G=180-230, B=231-255
74. R=180-230, G=231-255, B=0-128
75. R=180-230, G=231-255, B=129-255
76. =231-255, G=0-77, B=0-77
71, R=231-255, G=0-77, B=78-128
78. R=231-255, G=0-77, B=129-179
79. R=231-255, G=0-128, B=180-255
80. R=231-255, G=78-128, B=0-77
81. R=231-255, G=78-128, B=78-128
82. R=231-255, G=78-128, B=129-179
83. R=231-255, G=129-179, B=0-77
84. R=231-255, G=129-179, B=78-128
85. =231-255, G=129-179, B=129-179
86. R=231-255, G=129-179, B=180-255
87. R=231-255, G=180-230, B=0-128
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Region Number 1
R(0)G(0)B(0)=21
R(0)G(0)B(2)=17
R(0)G(0)B(3)=7
R(0)G(1)B(2)=19
R(0)G(4)B(1)=13
R(1)G(1)B(1)=26
R(1)G(2)B(0)=41
R(2)G(0)B(4)=57
R(2)G(4)B(1)=168

Region Number 2
R(0)G(0)B(3)=380
R(0)G(0)B(4)=260
R(0)G(1)B(2)=115
R(0)G(4)B(1)=13
R(0)G(4)B(4)=614
R(1)G(2)B(0)=13

Region Number 3
R(0)G(0)B(0)=10
R(0)G(0)B(3)=129
R(0)G(0)B(4)=3
R(0)G(1)B(2)=489
R(0)G(4)B(1)=367
R(0)G(4)B(4)=1
R(1)G(1)B(1)=667
R(1)G(2)B(0)=1406
R(2)G(0)B(4)=1193
R(2)G(4)B(1)=972

Region Number 4
R(0)G(0)B(0)=21
R(0)G(0)B(3)=913
R(0)G(0)B(4)=6

0.0569
0.0460
0.0189
0.0514
0.0352
0.0704
0.1111
0.1544
0.4552

0.2724
0.1863
0.0824
0.0093
0.4401
0.0093

0.0015
0.0201
0.0004
0.0764
0.0573
0.0001
0.1042
0.2197
0.1864
0.1519

0.0195
0.8516
0.0055

Region Number 1
R(1)G(2)B(0)=10
R(2)G(0)B(4)=183
R(2)G(4)B(1)=7210
R(2)G(4)B(4)=44

Region Number 2
R(0)G(1)B(2)=52
R(0)G(4)B(1)=1
R(1)G(0)B(3)=1186
R(1)G(1)B(1)=14
R(1)G(2)B(0)=42
R(2)G(0)B(4)=2

Region Number 3
R(0)G(0)B(3)=1
R(0)G(1)B(2)=249
R(0)G(2)B(2)=2
R(0)G(4)B(1)=8
R(0)G(4)B(4)=5
R(1)G(0)B(3)=9
R(1)G(1)B(1)=22
R(1)G(2)B(0)=1381
R(2)G(0)B(4)=18
R(2)G(4)B(1)=3

Region Number 4
R(0)G(1)B(2)=3
R(1)G(0)B(3)=1
R(1)G(2)B(0)=352
R(2)G(0)B(4)=47

Region Number 5
R(0)G(0)B(1)=5
R(0)G(0)B(3)=5
R(0)G(1)B(2)=50

0.0013
0.0245
0.9681
0.0059

0.0400
0.0007
0.9144
0.0107
0.0323
0.0015

0.0005
0.1466
0.0011
0.0047
0.0029
0.0053
0.0129
0.8133
0.0106
0.0017

0.0074
0.0024
0.8734
0.1166

0.0031
0.0031
0.0319
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A1 normalize

R(0)G(1)B(2)=67
R(0)G(4)B(1)=51
R(0)G(4)B(4)=1

R(1G(1)B(1)=13

Region Number 5

R(0)G(0)B(0)=3918
R(0)G(0)B(2)=685
R(0)G(0)B(3)=1751
R(0)G(0)B(4)=5
R(0)G(1)B(2)=110
R(0)G(4)B(1)=216
R(0)G(4)B(4)=5
R(DG(1)B(1)=28
R(1DG(2)B(0)=25
R(2)G(0)B(4)=23
R(2)G(#)B(1)=5

Region Number 6

R(0)G(0)B(0)=6
R(0)G(0)B(3)=12
R(0)G(0)B(4)=1
R(0)G(1)B(2)=20
R(0)G(4)B(1)=15
R(0)G(4)B(4)=2
R(1)G(1)B(1)=33
R(1)G(2)B(0)=122
R(2)G(0)B(4)=65
R(2)G(4)B(1)=74

Region Number 7

R(0)G(0)B(0)=773
R(0)G(0)B(2)=89
R(0)G(0)B(3)=956
R(0)G(0)B(4)=3
R(0)G(1)B(2)=141

0.0625
0.0475
0.0009
0.0121

0.5786
0.1011
0.2586
0.0007
0.0162
0.0319
0.0007
0.0041
0.0036
0.0033
0.0007

0.0171
0.0342
0.0028
0.0571
0.0428
0.0057
0.0942
0.3485
0.1857
0.2114

0.3394
0.0390
0.4198
0.0013
0.0619

R(0)G(2)B(2)=1426
R(0)G(4)B(1)=31
R(0)G(4)B(4)=39
R(1)G(2)B(0)=8
R(2)G(0)B(4)=3
Region Number 6
R(0)G(0)B(1)=260
R(0)G(0)B(3)=1339
R(0)G(1)B(2)=950
R(0)G(2)B(2)=60
R(0)G(4)B(1)=13573
R(0)G(4)B(4)=22
R(1)G(0)B(3)=2
R(1)G(1)B(1)=2120
R(1)G(2)B(0)=461
R(2)G(0)B(4)=257
R(2)G(1)B(4)=1
R(2)G(4)B(1)=306
R(2)G(4)B(4)=65
Region Number 7
R(0)G(1)B(2)=29
R(0)G(2)B(2)=1702
R(0)G(4)B(1)=5
R(0)G(4)B(4)=622
R(1)G(2)B(0)=14
R(2)G(0)B(4)=6
Region Number 8
R(0)G(2)B(2)=7
R(0)G(4)B(4)=373
R(1)G(2)B(0)=10
R(2)G(0)B(4)=17
Region Number 9
R(0)G(1)B(2)=42

0.9100
0.0197
0.0248
0.0051
0.0019

0.0133
0.0689
0.0489
0.0030
0.6990
0.0011
0.0001
0.1091
0.0237
0.0132
0.00005
0.0157
0.0033

0.0121
0.876
0.0002
0.0320
0.0058
0.0025

0.0171
0.9164
0.0245
0.0417

0.0486
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mniheases

T T =
¥ 1UUADE region

ﬂ'“I normalize

Y9 lununaz region

T .
f11 normalize

Region Number 8

Region Number 9

Region Number 10

R(0)G(4)B(1)=142
R(1DG(1)B(1)=129
R(1)G(2)B(0)=44

R(0)G(0)B(0)=127
R(0)G(0)B(2)=20
R(0)G(0)B(3)=113
R(0)G(0)B(4)=4
R(0)G(1)B(2)=200
R(0)G(4)B(1)=106
R(0)G(4)B(4)=1
R(1)G(1)B(1)=253
R(1)G(2)B(0)=167
R(2)G(0)B(4)=51
R(2)G(4)B(1)=35

R(0)G(0)B(0)=491
R(0)G(0)B(2)=92
R(0)G(0)B(3)=337
R(0)G(0)B(4)=129
R(0)G(1)B(2)=315
R(0)G(4)B(1)=9
R(0)G(4)B(4)=12557
R(1)G(1)B(1)=33
R(1)G(2)B(0)=195
R(2)G(0)B(4)=17

R(0)G(1)B(2)=27
R(1)G(1)B(1)=44
R(1)G(2)B(0)=24
R(2)G(0)B(4)=6
R(2)G(4)B(1)=1

0.0623
0.0566
0.0193

0.1179
0.0185
0.1049
0.0037
0.1857
0.0984
0.0009
0.2349
0.1550
0.0473
0.0324

0.0346
0.0064
0.0237
0.0091
0.0222
0.0006
0.8858
0.0023
0.0137
0.0011

0.2673
0.4356
0.2376
0.0594
0.0099

R(1)G(1)B(1)=2
R(1)G(2)B(0)=177
R(2)G(0)B(4)=642
R(2)G(4)B(1)=1

Region Number 10

R(0)G(1)B(2)=29
R(0)G(2)B(2)=7
R(0)G(4)B(1)=1
R(0)G(4)B(4)=1805
R(1G(2)B(0)=27
R(2)G(0)B(4)=9
R(2)G(4)B(1)=1
R(2)G(4)B(4)=2

Region Number 11

R(0)G(0)B(1)=3271
R(0)G(0)B(3)=2708
R(0)G(1)B(2)=1225
R(0)G(2)B(2)=1311
R(0)G(4)B(1)=8173
R(0)G(4)B(4)=106
R(1G(1)B(1)=1416
R(1)G(2)B(0)=739
R(2)G(0)B(4)=303
R(2)G(4)B(1)=102
R(2)G(4)B(4)=160

Region Number 12

R(0)G(1)B(2)=49
R(0)G(4)B(1)=60
R(1)G(0)B(3)=2
R(1)G(1)B(1)=26
R(1)G(2)B(0)=181
R(2)G(0)B(4)=930
R(2)G(1)B(4)=2

0.0023
0.2049
0.7430
0.0011

0.0154
0.0037
0.0005
0.9595
0.0143
0.0047
0.0005
0.0010

0.1676
0.1387
0.0627
0.0671
0.4188
0.0054
0.0725
0.0378
0.0155
0.0052
0.0081

0.0184
0.0257
0.0008
0.0111
0.0776
$.3991
0.0008
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' ' .
¥9TUUADE region

ﬂ"l normalize

1 ' .
¥29a1UUADE region

)
11 normalize

Region Number 11

R(0)G(0)B(0)=76
R(0)G(0)B(2)=8
R(0)G(0)B(3)=100
R(0)G(0)B(4)=2
R(0)G(1)B(2)=32
R(0)G(4)B(1)=50
R(1G(1)B(1)=19
R(1)G(2)B(0)=27
R(2)G(0)B(4)=8
R(2)G(4)B(1)=5

0.2338
0.0246
0.3076
0.0061
0.0984
0.1538
0.0584
0.0830
0.0246
0.0153

R(2)G(4)B(1)=976
R(2)G(4)B(4)=104
Region Number 13
R(0)G(1)B(2)=44
R(0)G(2)B(2)=1194
R(0)G(4)B(1)=15
R(0)G(4)B(4)=28
R(DG(1B(1)=2
R(1)G(2)B(0)=60
R(2)G(0)B(4)=19
R(2)G(4)B(1)=8
R(2)G(4)B(4)=5
Region Number 14
R(0)G(0)B(3)=3
R(0)G(1)B(2)=9
R(0)G(4)B(1)=12
R(1G(2)B(0)=60
R(2)G(0)B(4)=587
R(2)G(4)B(1)=246
R(2)G(4)B(4)=18
Region Number 15
R(0)G(1)B(2)=31
R(1)G(2)B(0)=318
R(2)G(0)B(4)=143
R(2)G(4)B(1)=2
Region Number 16
R(0)G(0)B(3)=2
R(0)G(1)B(2)=332
R(0)G(4)B(1)=591
R(1)G(2)B(0)=2

0.4188
0.0446

0.0320
0.8683
0.0109
0.0203
0.0014
0.0436
0.0138
0.0058
0.0036

0.0032
0.0096
0.0128
0.0641
0.6278
0.2631
0.0192

0.0627
0.6437
0.2894
0.0040

0.0021
0.3581
0.6375
0.0021
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amniheasios

Mwihea3193

Yaaluunay region

' -
f11 normalize

Al L .
¥ 9 lUIADY region

' 0
11 normalize

Region Number 17
R(0)G(1)B(2)=11
R(0)G(2)B(2)=1
R(0)G(4)B(1)=8
R(1G(1)B(1)=6
R(1)G(2)B(0)=314
R(2)G(0)B(4)=402
R(2)G(4)B(1)=707
R(2)G(4)B(4)=583

Region Number 18
R(0)G(0)B(3)=1
R(0)G(1)B(2)=234
R(0)G(2)B(2)=1
R(0)G(4)B(1)=295
R(1)G(1)B(1)=3
R(1)G(2)B(0)=13
R(2)G(0)B(4)=1
R(2)G(4)B(1)=1

Region Number 19
R(0)G(0)B(3)=1
R(0)G(1)B(2)=6
R(0)G(2)B(2)=1
R(0)G(4)B(1)=9
R(1)G(0)B(3)=117
R(1)G(1)B(1)=10
R(1)G(2)B(0)=97
R(2)G(0)B(4)=189
R(2)G(1)B(3)=5485
R(2)G(1)B(4)=15893
R(2)G(4)B(1)=313
R(2)G(4)B(4)=39

0.0054
0.0004
0.0039
0.0029
0.1545
0.1978
0.3479
0.2869

0.0018
0.4262
0.0018
0.5373
0.0054
0.0236
0.0018
0.0018

0.00004
0.00002
0.00004
0.0004
0.0052
0.0004
0.0043
0.0085
0.2475
0.7171
0.0141
0.0017

Region Number 20
R(0)G(0)B(1)=2
R(0)G(0)B(3)=33
R(0)G(1)B(2)=223
R(0)G(4)B(1)=264
R(1)G(1)B(1)=43
R(1)G(2)B(0)=196
R(2)G(0)B(4)=300
R(2)G(4)B(1)=240
R(2)G(4)B(4)=50

Region Number 21
R(0)G(1)B(2)=237
R(0)G(4)B(1)=66
R(1)G(1)B(1)=2
R(1)G(2)B(0)=4
R(2)G(0)B(4)=1

Region Number 22
R(0)G(0)B(3)=6
R(0)G(1)B(2)=43
R(0)G(4)B(1)=181
R(1)G(1)B(1)=37
R(1)G(2)B(0)=98
R(2)G(0)B(4)=2

Region Number 23
R(0)G(0)B(1)=10
R(0)G(0)B(3)=29
R(0)G(1)B(2)=266
R(0)G(4)B(1)=354
R(DG(1B(1)=6
R(1)G(2)B(0)=29
R(2)G(0)B(4)=10
R(2)G(4)B(1)=11
R(2)G(4)B(4)=15

0.0014
0.0244
0.1650
0.1954
0.0318
0.1450
0.2220
0.1776
0.0370

0.7645
0.2129
0.0064
0.0129
0.0032

0.0163
0.1171
0.4931
0.1008
0.2670
0.0054

0.0136
0.0397
0.3643
0.4849
0.0082
0.0397
0.0136
0.0150
0.0205
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PR (YITG [ region

' -
11 normalize
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' 3
11 normalize

Region Number 24
R(0)G(0)B(3)=2
R(0)G(1)B(2)=6
R(0)G(4)B(1)=4
R(0)G(4)B(4)=3
R(1)G(2)B(0)=14
R(2)G(0)B(4)=220
R(2)G(4)B(1)=328
R(2)G(4)B(4)=315

Region Number 25
R(0)G(1)B(2)=359
R(0)G(4)B(1)=57
R(0)G(4)B(4)=3
R(1)G(1)B(1)=5
R(1)G(2)B(0)=13

Region Number 26
R(0)G(1)B(2)=16
R(1)G(2)B(0)=343
R(2)G(0)B(4)=127

Region Number 27
R(0)G(1)B(2)=2153
R(0)G(4)B(1)=63
R(0)G(4)B(4)=4
R(1)G(1)B(1)=78
R(1)G(2)B(0)=42
R(2)G(0)B(4)=12
R(2)G(4)B(1)=22
R(2)G(4)B(4)=5

Region Number 28
R(0)G(0)B(1)=6
R(0)G(0)B(3)=4
R(0)G(1)B(2)=17
R(0)G(4)B(1)=11

0.0022
0.0067
0.0044
0.0033
0.0156
0.2466
0.3677
0.3531

0.8215
0.1304
0.0068
0.0114
0.297

0.0329
0.7057
0.2613

0.9050
0.0264
0.0016
0.0327
0.0176
0.0050
0.0092
0.0021

0.0026
0.0017
0.0075
0.0048

R(1)G(2)B(0)=56
R(2)G(0)B(4)=1336
R(2)G(4)B(1)=752
R(2)G(4)B(4)=82
Region Number 29
R(0)G(0)B(1)=2
R(0)G(0)B(3)=2
R(0)G(1)B(2)=213
R(0)G(2)B(2)=1
R(0)G(4)B(1)=62
R(0)G(4)B(4)=6
R(1)G(2)B(0)=4
Region Number 30
R(0)G(1)B(2)=14
R(0)G(2)B(2)=34
R(0)G(4)B(1)=2
R(0)G(4)B(4)=314
R(1)G(2)B(0)=3
R(2)G(0)B(4)=1
Region Number 31
R(0)G(1)B(2)=8
R(0)G(2)B(2)=46
R(0)G(4)B(1)=14
R(0)G(4)B(4)=25
R(1)G(2)B(0)=15
R(2)G(0)B(4)=27
R(2)G(4)B(1)=35
R(2)G(4)B(4)=28
Region Number 32
R(0)G(1)B(2)=25
R(0)G(4)B(1)=9
R(DG(DB(1)=7
R(1)G(2)B(0)=49

0.0247
0.5901
0.3321
0.0362

0.0068
0.0068
0.7344
0.0034
0.2137
0.0206
0.0137

0.0380
0.0923
0.0054
0.8532
0.0021
0.0027

0.0404
0.2323
0.0707
0.1262
0.0757
0.1363
0.1767
0.2857

0.2777
0.1000
0.0777
0.5444
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f11 normalize
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11 normalize

Region Number 33
R(0)G(1)B(2)=43
R(0)G(4)B(1)=10
R(1)G(2)B(0)=8
R(2)G(0)B(4)=1

Region Number 34
R(0)G(0)B(3)=2
R(0)G(1)B(2)=1
R(0)G(4)B(1)=135

0.6935
0.1612
0.1290
0.0161

0.0144
0.0072
0.9782

Region Number 35
R(0)G(0)B(1)=151
R(0)G(0)B(3)=42
R(0)G(1)B(2)=13
R(0)G(4)B(1)=36
R(1)G(2)B(0)=21
R(2)G(0)B(4)=3
R(2)G(4)B(1)=1
R(2)G(4)B(4)=1

0.5634
0.1567
0.0485
0.0143
0.0783
0.0111
0.0037
0.0037
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Color Image Query Using Hierachical Search by Region of Interest
with Color Indexing
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Abstract: Indexing and Retrieving images from large and varied collections using image content as a key is a
challenging and important problem in computer vision application. In this paper, a color Content-based Image
Retrieval (CBIR) system using hierarchical Region of Interest (ROI) query and indexing is presented. During
indexing process, First, The ROIs on every image in the image database are extracted using a region-based irmage
segmentation technique, The JSEG approach is selected to handle this problem in order to create color-texture
regions. Then, Color features in form of histogram and correlogram are then extracted from each segmented regions.
Finally, The features are stored in the database as the key to retrieve the relevant images. As in the retrieval system,
users are allowed to select ROI directly over the sample or user’s submission image and the query process then
focuses on the content of the selected ROT in order to find those images containing similar regions from the database.
The hierarchical region-of-interest query is performed to retrieve the similar images. Two-level search is exploited in
this paper. In the first level, the most important regions, usually the large regions at the center of user's query, are
used to retrieve images having similar regions using static search. This ensures that we can retrieve all the images
having the most important regions. In the second level, all the remaining regions in user’s query are used to search
from all the retrieved images obtained from the first level. The experimental results using the indexing technique
show good retrieval performance over a variety of image collections, also great reduction in the amount of searching
time.

Keywords: Color Indexing, JSEG, Hierachical Search, CBIR

1. INTRODUCTION
Original Image

Interest in the potential of digital images has increased
enormously over the last few years, fuelled at least in part by {
the rapid growth of imaging on the World-Wide Web [1] and Color Image Quantization
digital image database. Therefore, the need of effective +
database management is required in order that user can
retieve most relevant images from the database, Segmentation : JSEG
Content-based image retrieval (CBIR) is an approach, which ‘
uses content derived from the image itself as image indices.
The basic features used in CBIR system are low-level features Region
such as color, texture, and shape [2]. However, color features o N\
such as color histogram [3] and color correlogram [4] are o
widely used since they are easy to be computed and can Color Color
effectively represent human perception of color image. Histogram Correlogram
However, the retrieval performance is still unsatisfied since it

is difficult to derive meaningful object features in an image

Image Indexing

due to the limitation of the segmentation algorithm used to +
partition the image. Therefore, in this paper, we present the
usage of efficient segmentation algorithm named JSEG [5]. Database

The JSEG is suitable for segmenting objects with various
types of texture, which is usually the difficult case in image
segmentation. After meaningful regions of the objects in an

Fig. 1 Schematic of proposed indexing technique.

image are extracted, their features can be derived and stored in proposed system allows user to selzct hisher iegions of
the database as the image indices. In the query process, the

810



w; be the correlogram weight, which are defined the value as
0.8 and 0.2, respectively.

(3)

Dis tan ce(l,1"') = ([[-HM.' w+ ¢|I-I 1:'11.- w,)

Fig. 2 The example of ROI selection and the most important
region from user’s query.
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Fig. 3 Schematic of the hierarchical searching which produce
the results from user's query,

Second level

4. EXPERIMENTAL RESULTS

We have experimented the proposed indexing approach
using color features, regional color histogram compared to a
combination of regional color histogram and its corresponding
correlogram. These features are extracted from regions in the
indexing images and the selected ROI of user’s query. The
number of histogram bins used is 64 bins while the distance
set k = {1, 2, 3,...,10 } is used for computing correlogram
feature. The database consists of 500 images, including
animals, cars, flowers, flags, cards etc. Each set of images in
the database contains 10 pictures and each picture contain an
object with different scales, points of view, and backgrounds.
Our query set consists of 100 queries, each chosen to represent
various situations such as different views of the ROI, spatial
translations and backgrounds. The retrieval performance of all
the queries is shown in Fig. 7.

The retrieval performance [9] is evaluated using average
precision at each recall level [x] as follow:

Fin-3 A0

i=l q

(6

where P(r) is the average the precision at the recall level r,
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Ng is the number of queries used, and Pi(r) is the precision at
recall r for the i-th query. The retreval results and
performance using region color histogram are shown in fig. 4
and 5, respectively. Fig.6 and 7 show the retrieval result and
performance using the proposed combined feature of region
color histogram and correlogram. The overall performance is
presented in Fig.8. It can be seen that the results obtained by
the proposed indexing technique represents better precision
than those obtained by the other algorithm.

In order to carry visual comparative results, six different
examples of the both retrieval results of the query using each
type of features are presented in Fig. 4 and Fig. 6.

L. e = N o .
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Fig. 4 The retrieval results of six different examples using
regional color histogram feature.
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Fig. 5 The performance of retrieval system using regional
color histogram feature,
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Fig. 6 The retrieval results of six different examples using the
combined features between regional color histogram and
region correlogram.
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Fig. 7 The retrieval results of six different examples using the
combined features between regional color histogram and
region correlogram.
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Fig. 8 Comparison of the overall performance between
retrieving system that shown in Fig. 5. and Fig. 7.

5. CONCLUSION

This paper presents an indexing technique to the conten-
based image retrieval problem by using region color histogram
and correlogram analysis compared with the regional color
histogram only. Since the results from the segmentation
process using JSEG algorithm contain both color and texture
on each segmented region, it can be used effectively to
discriminate between different types of ROI, especially in the
case of close-up objects.

The experimental results show that the proposed indexing
technigue is able to increase the overall performance and
obtain good precision results on some data set of image
categories such as cars, flags and flowers that shown in Fig. 6.
Even though color indexing seems to give reasonable retrieval
results, in some cases, only color features may not be enough
to distinguish different types of ROI having similar colors. In
order to further improve the retrieval performance, other
features such as texture or shape should be incorporated with
color information.

As future work, additional feature should be integrated to
technique
performance. The improvement of segmentation algorithm

the proposed indexing to increase overall

may gives retricval results. Moreover, the appropriate range of

813

142

color histogram should be appropriately specified in order to
obtain the better performance of the proposed indexing
algorithm.
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