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ABSTRACT

Design of the Web based Image Retrieval System Using

Feature Descriptors and Semantic Keyword

Kang, Sung-Kwan
Advisor : Prof. Park, Jong-An, Ph. D
Department of Electronic Engineering

Graduate School of Chosun University

A variety of web services are needed due to development of information and
communication network and rapid increase of the Internet demand, but as data of
enormous volume are needed for services on the multimedia data, which causes
overload in network, it is hard to provide quick and various services.

Therefore, as a rapid development of multimedia technology and increase of
population to use internet, the necessity of retrieval system for various images on
the web is on the rise.

There are two kinds of image retrieval system on the web. One is a system that
retrieval to present images from the image database contained in the server in
itself through web interface. The other is a system that present the results of
retrieval by the text-based retrieval method for the images on the web. The
former is high in the confidence level, but is not satisfactory for the web user’'s
needs that make request for various images on the web. The latter can retrieve
the number of various images on the web, but has the problem of the fall in
responsibility for retrieval.

To solve the problem, MPEG-7, which is an international standard of meta data
representation in multimedia, was established in early 2002. accompanied by

development of various types of services.
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Also, an incorporating service is becoming a matter of common interest because
a varlety of users require One-Source Multi-Use which was designed to apply
multimedia services at various platform.

In this background, this paper suggested the way of solving the problem that
has the incorrectness of the existing keyword-based multimedia retrieval system.
Based on it, this paper try to construct the paper with the web-based multimedia
retrieval system.

For the solution of the defect of the exiting simple keyword-based multimedia
retrieval system, first of all, we applicate the semantic-based keyword method
instead of it. Such makes a syntactic retrieval to be able through a input with the
keyword that has the information matched a descriptor information instead of the
simple keyword. The color keyword can accept only registered colors and gets rid
of problem that the retrieval has exception though it is the same meaning of a
keyword. Also, it is easy for you to draw a objective keyword and refer to
syntactic retrieval when you make a input with segmenting texture, shape, object
etc.

Secondly, the suggested system can refer to information including the descriptor
information in case of necessity of a keyword-based. Descriptors can use color,
texture, shape and add or remove various algorithm in case of need.

Thirdly, it provides a function of a integrative retrieval by using combination of
a keyword and each descriptor information. As a rate set up by users, each
method draws a degree of similarity and refers to the image of the highest
similarity.

Lastly, all of the image information are stored in database and referred results
are consisted of XML data to support the function such as retrieval efficiency,
high- speed retrieval, various output methods.

Proposed system constructed web-based multimedia retrieval system with JSP to

verify the suggested system and simulated it by using several images.
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712 st 29l dEes FHsk it

MPEG-72 @3k, Al&ETV, FHIHL 3 Sy Ao 2o wg HEmye &
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agdoz A% A A4 5o AYE 5&AeT EFE =7F ATatd 2
e Fa gk oled mel glo] FAe] HE /&L, BEnve] RRE THH o
2 sl&ate dedole & 24, MPEG7& AAomA, 594, &oF 5 Weur
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+ MPEG-2 : Digital TV, DVD %+
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MPEG-2 (< &4, W, A% mAd % wWA Aed AL Hx= AAw
2L vge dolHe F L AP #I A mToe2A Ay TVE XT3}
= gAY TV W, 2AAY 71d 71719 14 A 7F 2 DVD(Digital Versatile Disk)
o gFom AYHAY. dAE WEFEAAAAAE 7IEY ofdEa WHE A ARG
AR A AF dgFe] ¥ B2 2 Zz2aas FaY 5 JA HUow, o
nl = 9] DirecTV GollAl 15021d o]/ WE IS 23 Mu2E AlFsta .
=AE aAe JHAE A", de&F A AA Bzt 3 World Wide
Web(WWW)o. = tiils= ZH3FH WEYA o wel gAE= 3389 EE Yy
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dole o UE7u HAE g Ug xd Wael B A ko] AA HAG
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B doly =S 1 Z¥2 3oy, MPEG-72 dolg 1 ztAl7} ol dlo] E <]
Wgol g 28 ByPS gFe Aot o5 e w2 “vEd o] H (Metadata)”, T
= “Bits about bits"2tx2 F &} 7]

MPEG-7elA & F2 ot n7d ARGEAS Y, I, 2899, 3D 249, ot
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AL
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o ZtA " Aotk 19 218 MPEG-7#% ##d Ar Ay A, o F

MPEG-7°] st starz sk RE AFgHom HoFEn
Multimedia
Feature Standard Search
Extraction Description g Engine

Scope of MPEG-7 Standardization
2% 21 MPEG-7 &3¢ 99
Fig. 2.1 Scope of MPEG-7 Standardization

o] & 574 F%(Feature Extraction) %2 % 4 <zl (Search Engine)< 3+ 3}9]
o=z shA Feth vk stH, ol 52 oy HE M Yo AH A A ~"zhe] 53
Ae J5cte Ade Aol glon, dALY AAo] Vb FREoE HA ¥ A
o] & A£H Ve BHe FEoty] fsto] niEAE 7] wEolvh. MPEG-7S ¥

gritie] gre 54 % g Bd P 2Pe wFo] thge A%e T
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« 7]% A (Descriptors : D)9} 7]< FZ(Description Scheme : DS)

s e FEXE X457 919 71574 9 Ao (Description Definition Language -

c ARIAFR/AEE EE&Hom 617] Aste] AH8E A9 ¥ 7] (Coded

Description)

MPEG-7° A A 9lst= &0l v 2o dolH(Data)= & 2o A
20% HFI ARE guey, EA (Feature)S $U] 9 BHFY Aro AFAo} &4

<= YEdH. 7 A Descriptor)= 54 S ¥ goll AZAAFE =0lH, Ve T

a
°

% (Description Scheme): Hlo]EHE olg 749 71<x 2 YeWr] 93 2%t &
210 o] 8ol=9 /MdS B&s] 7] st WEAY 5 FH, 5 B veAe

s BAH

%21 2 WMFY dolHe WEH 54 L /&R
Table 2.1 Example of Dominant Features and Descriptor of Audio Visual Data

(Feature Type)

E 2 (Features) 7] %= ZH(Descriptors)

duration of a music

—di ; time code, etc.
. 1N dlmenlslonal segment
spatial-temporal structure . . .
P b trajectory of objects chain code, etc.
color color histogram, etc.

Statistical Information average of frequency

audio frequency content
components, etc.

color of an object color histogram, etc.

Objective features a set of polygon vertices,

shape of an object
a set of moments, etc.

emotion(happiness, a set of eigenface
Subject features angry, sadness, etc.) parameters, text, etc.
style text, etc.
event text, etc.
Concepts —
activity text, etc.
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ol dolm, EEAAE gt WA, MPEG-7d A+ 7I&AY 7E73x9
AME S F8 88 FoF EHE uUiro] ZFsHAT. 8 Fokst #Hste] =97t 118
1 de A F9 sty Pull Model®t Push Model®] F&olth, Azl A Ao =
ol = dHolEuo] 2w AMGALY] AHojo] JHA 7l7kE ©lolEE 3

El
olF = &8 wokola, FA= WFolAe o] AR AFgARSEH dWAHoR HolH

7F wE d, ol2RYH Hstes ARE ZHAYSY T S8 Tokoly. T S8 Fof
o] 2 EAN AolH2 A A AR HA Al AAFEA o] FekA LFH = A
olt}, 18 220 MPEG-79 ZF3} 849 8 A2 7% 34 719 #AAE =
Atk

MPEG-7 Description
Definition Language
(DDL)

Schema (DS)

Descriptor (D)

| Bitstream Syntax

MPEG-7 Description

MPEG-7 Coded MPEG-7
Description Description

Multimedia
Content

a9 22 MPEG-79] %(F3 849 &8 Al2d 7% 74

Hol 25407 A48t a7 A%, 292 ovo ®i wHd Hojgy 540
$E a7 AFow Yo,
$4 A=Al ol Y@ 27 Agoze

o,

(1) MPEG-7 $4 %02 A et o 7&TxE 47 4450 of a)
(2) 2ol REax ¢n AEZE Sl o 47 4 (parsing)® 5 o] of

o
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(3 eve MFY delHE TFF BFAA Wevve] Fuol HF ETEE
AT F gofor dut
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(1) dlelgell F7ke 4, dio]g o] Al&3tael Fx, F/A484 54, £ Ao
U 2% 59 MgnAE 2@ste RE 549 28 S A Ystolok gt

(2) AbgAEe] el AAs] ded & A ATAL HE 945 2 3d BAHE A
dsfofof 3o}

(3) HlFFd Aofg AMEEAM vl ARE Fa 2T HAoJF A&t HT e A
HE 23S F %S Cross—modalitys A dsto]of ghrh

(4) MPEG-79] ol®] 7kA 7le+x 4353te] S84 S 7FAof gt

(5) S FAHAEHE AATF T

(6) 71E A2 ScalabilityS A ¥} 3t}

(7) g5 710k 7z 45 AHE dole] AA, RE doE A
AE, 28 dof Atole] M-S $3 = Fo] AleHofof 7

e
et
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30
s
il
B

o

(1) 8 719 HA 5 FALE Zia FA 7] o] Algeto]of gkt

(2) dielEl et §713 o] A5 A (Streamed) £ dlolEl} MR AFHE
(Stored) 7]%#}e] 2| Y35} oiok g}

(3) dsty Ao Adstefol @t

(4) &2 doly & #d AR 9AE ¢d=
t}

MEER L

X
X0,
rlr
N
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o
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(5) AR JMFAQ] T (preview)o] 7FsdtEE B4 (Browsing) 715 55 *

Asko]of T}

b. A #of
MPEG-72 dErto] e 842 U F =S 0 ZdHrte] Aro o
S SEAES AMssta ols Mstety] "W dE v Ho] Zelzxd gl A% AE T
o] 2~ (Multimedia Content Description Interface)z}il gt} o] 2] 3 MPEG-7 E=0 7]

Hel A eExtE fJAo o] 88 AP "H2E FA 7nkm g E 7|ake] o] m| x| g Mof A}
|45 Yol EAA EAS FgyAHor FAT 4 o], e MPEG-7 ¥4
25 Awse AN 2 Bg94 Al2dS pAe

5'\_ 9\)\1:}‘[46750]
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O

AEAl AgHE 12 aawe gosdn doh webd, 1 oldd Agae T
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27 e 2ol 3744 9o TRE &

% AF(Descriptor) & 9] =3¢ W
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+« EA (Feature) &% H

.
N

A M (Searching) ¥
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ARA 7ol Aot
ojetE dEvH oS AME] 9% MPEG-79 dat= va3 2o

+ Descriptor®] A4 (D)
+ Description Scheme A4 (DS)
+ Description Definition Language %4 (DDL)

+ Multimedia Data Description =% (DC)

C. Descriptord 718 94
MPEG-7 #FolA AL de AN Asatsds a3 22 Aol Atk ol g

o
j=} 1=
g MEAES 26t T HEu Yol HolHE Y & Ut

1) ne+=x
Grid Layout® Histograme] %l

@) NE5d
(a) A3 7154
RGB, YUV, HSV, HMMD, Mono Chrome, RGBel tjg 3 w®3

Color Space, olu]X]o] & &S 1]

o
=5
el
_0|L
rlr

24

ol
o
=3
ca

3}+ Dominant Color, ©] "] A&
TAsE MEo BEIxE TdsE Color Histogram, A%, B A3d %x13}, Look-up
Tables A ¥ 3dl= Color Quantization, Average, Median, Intersection HistogramE XA
H3l= GoF/GoP Color Histogram, °|F|AE FAst= Ao Fx2E X dst=
Color-Structure, A9 F7td EX=E Fd3st= Color Layout, M4 3l2Ea13:e #

AlE EA 5= Harr Transformed Binary Histograme 87FA 7}

(b) 2 71
4709 kAl edgest 1719 BIHEEA edged ¥ EE F 8= Edge Histogram, 2
aE ogd #AYN =FEe

Homogeneous Texture?] 37}# 7} <l

3}  Texture Browsing, %Z<9d AZZAU

._YLIUEE
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(c) BH 7<=
Visual ObjectE #R T A9 AFZE Q] Object Bounding Box, Objectd] 99 %

d 3l Region-based Shape, Objecte] &2 ¥ #3l= Contour-based Shaped 37}

A 7F 9Lt}

(d) =49 7l=A
Fheleke] F 2ol 93 A <d FH Camera Motion, ©l% #A& <9 E&AQ Object
Motion Trajectory, Al &3F4 &2 549 Parametric Object Motion, 299 A%

E &l Motion Activity®] 47}A7F 9t}

B. 2evde] oy Au 3

1. Color
Aol olmA g # w FAHow AAHE AzA SAoH ¥y, A%, Axe
A A &4 A= AAE AEEA s sde 5o ut

olg] 3 MAabol wdo = RGB, CMYK, YIQ, HSV, YCbCr, HSI %o| 9t}

1 O

RGB A7 mde e g Ael w7 (Red), %% (Green), 73 (Blue)s 7]EA 0=

sto] 3akel #HFegom Hojglew Bl b &9 el o) A& weEu. vl

G Qe A3 R HE we 42 9L & dus A4 ez A9Ae
BT gsE A4, 48 We] gt Fe @A Agow et BetEs 44
A @moz oojAx A weh EAATY. WS ol§F 2 A/ 44 @ T
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(1,1, 0)
Cyan )
(0,1,1) Blac White > A
Red
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Blue Magenta
g 0.01) (1,0, 1)

==}
=

a4 23 RGB A4 &
Fig. 2.3 RGB Color Model

A AR (1,0, 0)elth A A
A mEe heraA

9)= 0< R G B<=<1°th RGB A4

i

(2) YCcber
A AuerRE #rE Rdds =

YChCr<
(Luminance Signal)® 7]&3}& 1 F&

Cr (Chrominance Red)® 7|3 3 #t}.
YE o]u ¢ ¥7] (Brightness)ol ¥4

¢}

F2 Cbe Cre olu A2 274 (Hue) % Al
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o
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ol o
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Blue
Green Yellow
Cyan S
Magenta Cyan
Intensity
H
P
Red Yellow
(a) HSI Color Triangle
Black _ Black
(b) HSI Color Solid (c) HSI Color Space

a9 24 HSI 4 24

Fig. 2.4 HSI Color Model

AL 0o A 3607 W E MW AER AT Ars A4 FFEE e
= AR 0oA 14A S WelE 7 s A Fel STy Hise Fr 59 AxE
gdots Ao Z5o sigtodH 0dus AAAE, 19 A4S e,

00
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I= % (R+ G+ B)

3
S=1 R—l—G—l—B[mm(R’G’B)] (2_2)
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V(R— G)*+ (R— B)(G— B)
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A8 B 7} 7}
. W et 25 .
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b. XML & A

XML 4= ZA7HOD, 7%, =9ddH=z 7A€ XML &4 DTD
(Document Type Definition)= DI (Document Instance)? & Eje] W Aoja, A9
TEE Yobd = v =, DIY A4 HS AYst= F&Eeolth o] DTD= 149
2107 %ol ©F DTD A B Ui DTD AEAH] F FEoz ZiT 4 e,
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XML Document l
|

Valid Document Well-formed Document

Internal DTD Document I External DTD Document

a2y 210 XML 49 #+x
Fig. 2.10 Structure of XML Document

2E XMLEAE =84 Fx9 Eg94 +x=2 #A"EY. 284 Fx2e A
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<poem>
<title>

<main>
</main>

<ftitle> |

‘ Contents ‘ ‘ Structure
| |
Formatter | ;a:)!;?a
* \ 4
[

a9 211 XML #49 A g
Fig. 2.11 Process of XML Document

(1) ¥4 & (Document Instance, DI)
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=7kl webd XML A= 7 7hA dE2 ERE o] F fEd A4 (Valid
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<?xml version="1.0" encoding="UTF-8" 7>

<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT

Images (Image*)>
Image (Imgid, Object*, Category, Description, UDS*)>

ImgID (#PCDATA)>

Object (ObjID, IDS*, SDS*, FDS*)>
Category (#PCDATA)>

Description (#PCDATA)>

UDS (UID, Upw, Grade, IDate)>

Object (ObjID, IDS*, SDS*, FDS=*)>
ObjID (#PCDATA)>

IDS (MID, User, Size, Date)>
MID #PCDATA)>
User (#PCDATA)>
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<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT
<IELEMENT

<IELEMENT

<IELEMENT

Size (#PCDATA)>
Date (#PCDATA)>

SDS (SID, Who, When, Where, What, Why, How)>
SID (#PCDATA)>

Who (#PCDATA)>

When (#PCDATA)>

Where (#PCDATA)>

What (#PCDATA)>

Why #PCDATA)>

How (#PCDATA)>

FDS (Color*, Shape*, Texture*, Keyword=)>
Color (RGB, GrayH, RGBH, HSVH, HSVD)>
Shape (SHO1, SH02, SH03)>

Texture (DFT, DCT, WT)>

Keyword (Co, Te, Sh, Ob, Etc)>

RGB (#PCDATA)>

GrayH (#PCDATA)>
RGBH (#PCDATA)>
HSVH (#PCDATA)>
HSVD #PCDATA)>

SHO1 (#PCDATA)>
SH02 (#PCDATA)>
SH03 (#PCDATA)>

DFT (#PCDATA)>
DCT (#PCDATA)>
WT (#PCDATA)>

Co (#PCDATA)>
Te (#PCDATA)>
Sh (#PCDATA)>
Ob (#PCDATA)>
Etc (#PCDATA)>

UDS (UID, Upw, Grade, UDate)>

UDI (#PCDATA)>
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<IELEMENT Upw (#PCDATA)>
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Table 5.1 Searching Result using Gray Color Histogram (%)

3}

VAl

2k Aot

olm X | (f) (j) (o) (s) |°lv|A | (f) (j) (o) (s)
(a) 61 66 43 683 (k) 70 75 57 66
(b) 55 54 50 60 ()] 56 63 44 61
(c) 57 59 50 65 (m) 67 66 58 69
(d) 87 &2 o9 77 (n) 33 77 70 73
(e) 53 59 43 61 (0) 65 61 100 56
(f) 100 75 65 73 (p) 75 70 58 75
(g) 97 79 68 76 (q) 52 47 45 48
(h) 97/ 75 65 73 (r) 46 52 44 55
(i) 97 50 69 77 (s) 73 69 56 100
() 75 100 61 69 (t) 73 71 56 74
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Fig. 5.5 A Peformed Result Graph using Gray Color Histogram
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Table 5.2 A Searched Images using Gray Color Histogram
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¥ 5.3 RGB Color Histogram2 °]&3 HX2E 23} (%)
Table 5.3 Test Result using RGB Color Histogram (%)

olul A | (f) () (o) (s) [olmA | () () (o) (s)
(a) 62 69 47 67 (k) 69 73 54 65
(b) 55 53 47 55 M 57 63 48 60
(c) 56 55 47 62 (m) 65 61 56 67
(d) 86 80 67 74 (n) 82 74 65 69
(e) 53 58 43 61 (0) 65 57 100 55
(f) 100 73 65 70 (p) 71 69 55 72
(g) 0 76 67 73 (@) 52 46 43 48
(h) 90 73 65 70 (r) 47 52 43 55
@) 0 77 68 74 (s) 70 66 55 100
() 73 100 57 66 (t) 71 67 56 80
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Fig. 5.7 A Peformed Result Graph using RGB Color Histogram
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Table 5.4 A Searched Images using RGB Color Histogram
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¥ 55 HSV Color Histogram= ©]&3 H2E Z3} (%)
Table 5.5 Test Result using HSV Color Histogram (%)

o] n] %] (f) (j) (o) (s) | olm A (f) (j) (o) (s)
(a) 39 50 49 44 (k) 38 67 39 41
(b) 40 49 49 44 1) 39 48 39 37
(c) 38 43 51 39 (m) 39 47 55 50
(d) 39 52 53 37 (n) 38 40 55 44
(e) 41 56 55 38 (0) 37 40 100 44
(f) 100 36 37 39 (p) 36 42 59 43
(2) 53 37 38 39 (@) 38 38 49 57
(h) 49 35 37 38 (r) 38 41 50 49
(i) 57 35 42 43 (s) 40 43 44 100
G 37 100 39 43 (t) 38 41 42 64
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Fig. 59 A Peformed Result Graph using HSV Color Histogram
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Table 5.6 A Searched Images using HSV Color Histogram
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% 5.7 HSV Color #&% o] &3 H2E A3 (%)
Table 5.7 Test Result using HSV Color Segmentation (%)

olul A | (f) (j) (o) (s) [°ol™mA | (f) (j) (o) (s)
(a) 13 29 22 25 (k) 17 50 19 26
(b) 17 32 23 24 @ 20 L2 16 17
(c) 17 19 26 15 (m) 13 24 25 32
(d) 11 33 20 11 (n) 12 16 22 21
(e) 17 40 19 10 (o) 13 16 100 20
(f) 100 17 13 17 (p) 10 21 5 22
(g) 42 19 12 18 () 13 18 25 47
(h) 45 18 14 18 (r) 17 23 26 43
(1) a0 13 14 19 (s) 17 28 20 100
() 17 100 16 28 (t) 16 26 23 50
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Fig. 5.10 A Peformed Result Graph using HSV Color Segmentation
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¥ 5.8 HSV Color Segmentatione ©] &3 A E olux&
Table 5.8 A Searched Images using HSV Color Segmentation
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% 59 DCT Peak Histogram= ©o|&3% H2E Ay (%)
Table 5.9 Test Result using DCT Peak Histogram (%)

o] n] %] (f) (j) (o) (s) | olm A (f) (j) (o) (s)
(a) 41 65 54 47 (k) 39 69 41 43
(b) 41 59 53 45 Q) 42 59 42 40
(c) 39 52 51 42 (m) 45 54 59 54
(d) 41 58 53 40 (n) 40 46 59 55
(e) 43 58 57 39 (0) 38 60 100 54
(f) 100 37 37 43 (p) 38 57 63 53
(g) 55 37 38 43 (q) 41 52 54 58
(h) 52 36 37 42 (r) 39 55 56 58
(i) 62 36 41 46 (s) 43 52 48 100
() 38 100 40 44 ) 42 50 47 67
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Fig. 511 A Peformed Result Graph using DCT Peak Histogram
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Table 5.10 A Searched Images using DCT Peak Histogram
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Fig. 5.13 Keyword-Based Retrieval Technique using this Paper
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