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ABSTRACT

The main purpose of this paper is to explain and analyze visual descriptors of MPEG-7 for
representing multimedia content. This study describes MPEG-7 visual descriptors that are made
of color, shape, texture, and motion using some examples and application areas in detail. As
a result, those visual descriptors can represent the rich and deep features in multimedia contents
cdomain. Also, the use of those descriptors will increase the retrieval effectiveness as well as
the interoperability among systems through the consistency of the content representation.
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3. 1 Color Descriptor
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(1) Color Space Descriptor: CSD
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A#(Color Descriptor)

Color Space(CSD)
Color Quantization
Dominant Colors(DCD)
Scalable Color(SCD)
Color Layout(CLD)
Color Structure(CSD)
GoF/GoP Color

A7HTexture Descriptor)

Edge Histogram(EHD)
Homogeneous Texture(HTD)
Texture Browsing(TBD)

R 9K(Shape Descriptor)

Region Shape
Contour Shape
Shape 3D

&3 9 (Motion Descriptor)

Camera Motion
Motion Trajectory
Parametric Motion
Motion Activity
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(5) Color Layout Descriptor: CLD
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(6) Color Structure Descriptor
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3. 2 Texture Descriptors
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(1) Edge Histogram
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(3) Texture Browsing

A7) type applications browsing sl
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o) 2He structured coarseness®} direc-
tionality & Az-gtch. AAPPE2: (1) oA
£ orientation} scale tuned filter& ARS-3}
o ZE Pt dEYE 22 FY FH

A7 kg AA3} Dominant orientation



166 g=ulEe)otat3 A A16d A23 2005

3} 7 EEgE o|n| A9 projections ¥4
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3. 3 Shape Descriptor

MPEG-7 Zole 9 2% 2 83 2%
3D B 37149 B 247} ik

(1) Region-based shape
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(2) Contour Shape
Contour-based shape descriptor=
o 71¥kst A8 FoE 7&K curvature

scale-space representation). Contour-based

contour

shape descriptor®] &#-2:

Q) 2 =5

&

[¢)

|

‘@

v} 5

(0]

(e}

(22 2) Region-based shape descriptors:

6) ISO/IEC JTC1/SC29/WG11/N2725, 1999, Overview of the MPEG-4 Standard, [2005-03-25]
http://www chiariglione.org/mpeg/standards/mpeg-7/mpeg-7.htm.
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(218! 3) contour shape descriptor= O|Z2st AHM o

(22 4) region=23t contour £2ke] SAMES)

* FAEE 718F 74

* human visual perception ¥

* robust to non-rigid motion, partial
occlusion of the shape, perspective
transformation

* compact

S A A Azl oojth 1Y 3).

region-based shape 249} contour shape
840 AL T 4ollA o) A3 =y}
7} 9o moko) H|$=3l 1807, Al2: &
2t Bofo] v)%3k 12t Bober 2001).

(3) 3AH E(Shape 3D)
HEutle] 7lee} waks) s 71 Al

7} Bober, op, cit.
8) Bober, op. cit,
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B AJ2Elo) A ‘QHPZ—'} 574°] =t du
Aoz 3akd A9 7o 3 o 4Eo)
2 9214 Toko] wo B0 B}E 0]z
:q Ozge 18z Efﬁ%t} A 2314

HoF2 3309 A9 o2 Zhoae] mor =
shfolth 33k A Alole] AR S 245}
7) SEiME o33 719 23K9) Foke] ojnjAS
o 1< vlwsld Hh

3. 4 Motion Descriptors

#4922l Camera Motion, Object
Motion Trajectory (A &2¢) #=), 9t}

W E ¥ (parametric) A4 3 2 Motion
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Activity (219 A=) 47H] 8471 3ink

(1) Camera Motion

FHaete] F2 Y2 REl B motiondl
sl 7iedtt ol8 At 718491 FidEt
+3YS Y&t} fixed, panning(horizontal,
rotation), tracking(horizontal transverse
movement/traveling), tilting(vertical rota-
tion), booming(vertical transverse move-
ment), zooming(change of thelocal length),
dollying (translation along the optical axiz)
and rolling(rotation around the optical
axis) (1% 5).

Camera 25& HIT| 29 4Ql/74 2y
A HAAA o F23th HT QA 7
2p7b AR E Adefell A s A FF ol
7hEH 293 A2 A28 I S0 A
oujAog oE F Sl HY L AIIHES)
global motiong 71&3t AMAIE st 7t
dlegke] &2l 719 g AoE & F UEFE
glEth d & 59 close upe FHlEte] &<
(zooming) &3 Yol 74 HHE pang ©]
&3t BojE: 4 itk

(2) Object Motion Trajectory

ol JAIYE s ¢ EAVZ} A T XH S
drte] £52 AWrkertE 71edt S5
T ARG AR Aae B8t & 4
ol EAl 7Nk HIFY Holewo]2e] -84
& Ry Bk A5 585 7FsshA 8l
=t} Motion trajectorys %2 functionality
g zt=th ol & E9f surveillanceolA] of®
A4 9 trajectory7l $183sty HoEH &
FHS £ 77 Aol FAE 7S wE
S8 AU A9,

i

(3) Parametric Object Motion

Parametric model- ¥¢}¢] £ (foreground
or background)dll tatd HA A7+ UE
WAtole] 9 (group of pixels) &2 Ao
o} o137 sted Aol §Ue @A 2 i)
parameter® T3¥ A& TEcompact 3}
Al ok AFHoR ol tedt Al $AY
(simple translatior., rotations and zooming)
AN RE B3 -2 A Y (combination of ele-

mentary motions) 7FX E&8E 4 Utk

Tilt up

A
Roll - Tiltdown

Track right _ Dolly
W

Dolly
forward

v
Boot: down

(22 5) Camera movements?

9) http://www chiariglione.org/mpeg/standards/mpeg-7/mpeg-7.htm # E11E2
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parametric motion models2 T3t 22
ol o]&d & vt
» motion-based segmentation and
estimation
* global motion estimation
* mosaicing

* object tracking

parametric motion model< MPEG-4¢]
A oln] AMEE OB MPEG-7 Zalg9l3
ol A= motion< B]T] L9 spatio-temporal
T2 A v AHBE featureo]th, ol&
A7 D vt u|olE oA HA 3 slolH
7 (hyperlinking) 5¢ MPEG-7 &% %4
o o842 4 Urh

(4) Motion Activity

H|T 2 sequenced &Yl mW} slow se-
quence, fast paced sequence, action se-
quence TOE TS g Qtt, o]EA H|YL
AIHEE intensity of actionoll 7]} 3}
TEY F ok dE 9] high activityes &

(¥ 3) MPEG-7 22

FolM F& Y A, ol 53 A,
wE At F4 A 5ol @ 4 3tk Low
activity = fw2ollA 2} ed#] Aol Q&R A
A Es AR G Tl € itk vk X

EF high activityolA low activity 7121 & tF
23 4 Yk H’ri‘r’ﬂ olFg Y ALE

AgslA K8 4 & descriptor7t B3}
o} o83 AY o-—‘—"] 28992 Z =video

re-purposing, surveillance, fast browsing,
dynamic video surnmarization, content ba-
sed querying5°l Atk ol ©]-&3l4 high
activity= A3 & & Utk

ol Al MPEG-7 Hl5d tj237Eoe|
sl A EgkeH ool g FHs
MPEG-79) ¥5d 24¢ ZA 3H, 27,
e, F4Y, AR 24% YE F 9o ols
7izve] 94 B B4 E 3% At}

olmjz|¢} TP BFE gt B QA=
A7) Z7H Color Space), B# %A}F3H Color
Quantization), A8 #Z2(Dominant Color),
H3te o]z 3| 2E T3 (Scalable Color), &
2] W E(Color Layout), Z#} F-Z(Color St-

ol EX
=

= (=]
45 =4 22 = 4
Color Space o0 ), 49 8122793 20l A4Y
Qunihion *ESOEE o8 & HOB, U J1EAS AR 24 £9F Y
ol y coomiant oA olulAolA AL} B 9 2 A9AY B s A7
94 CooiSCD) *EEI BEEE ol fab 2
Color _ *@3 22 F 2K 74 49 7hs

Layout{CLD) e%£8 ojujx|e] A4

Color e omz] of oju|z] wigo] F}H
Structure(CSD) o 2 o)) 9] ZAMel| &3}3
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(¥ 3) MPEG-7 84 % EX(AZ)
A 22 ki
Edge Histogram o #3&/u]gds 37 ojnjA]g] A% f4
(EHD) 78] BE olojA] g8l A0l B
EE I L FERLERE
Texture N
ojm)A) ; eHBOAS 088 7Y
o Browsing(TBD) © °
%%; A RegciontShape e o|u|x| 2] AAE W 73l AN =
BY gone 99 B TRE S 9 A7 fAE 36E 99E
Shape 3D ecle] ZEo)N) 2519 FHIE ol&aked AAH Hele) AH AN
91X Region Locator e olmlu} Z Y otolafe] AAe] 945 #4
I L RS BT E LR
‘ﬁggﬁ o7blEt $AYo] B2 el WIS TR Yol 74
L Motion  edlE gz @ da e 74
S Trkcloy e AEZ ¥GQ dolHs) g s1e B4
, _qaecory
B g Pammeicpaesiw o pushas 24 29 $39 45 2 44 34
y‘gﬁﬁy o7, T4 BEkA, B B Gk AR AN 7Y
C
Spatio )
A Temporal o2 AN L AR ©AE o] &3 7A
Locator

ructure) 7} Utk A7 249

1#(Edge Histogram), &

1o
L

IE‘]

x| 3% olgig LaES ol A YL A A
22 (Homo- Al A% =89 oluiAl A4, £x= HolE Y

geneous Texture Descrlptors) gl 2A] Heb W& 718 A 5 opoket fopl] &0 AL
A (Texture Browsing Descriptors) ] 1.2 23 4+ 9k
o, Je) 240lE 99 Fel(Region Shape), MPEG-7& 579 FZ&oluh AMAZ
&3 gel(Contour Shape) £47F Ytk Ay RS 2] oD o7)oA
TS g vFE 2ARE 94 HY & 248 53l HEM|TAE 7]Eshs A
ol GoF/GoP(Group of Frames/Group of I 5o o & ¢ Utk & EolAE
Pictures) 847} 3lom, 3949 A4 & Zb 8.2 st Fejer 11 e, FHgol oish
S g 20l st 22U (Camera A8k Aol AT Yo 2= 949 Hr}
Motion), 24} €21 A (Motion Trajectory), A G Ed g A7 Fol HS 84

L27} Sl =9

o}
e Ax) £2(Parametric Motion), slgjo] g 7)uk HEjnt]o] HAe § 88
>

+29 A% (Motion Activity)

g 7|,
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4. MPEG-7 visual descriptors
Sas

719 7)5ke] AMeA AR PR o
2 Y 9 BENE AMsE] MPEGT
7)€% o431 Y3l= Color, Shape, Edge
9] AL sl Ao Ui ojn|x]

i3 E‘r%ﬁ‘f} 4-04 Rl %78 4 7)€Y
Ao 2 “Multimedia Content Description
Interface”°]2} & 4= Qlt} Description &
Hltjold 1ol Wi8ide) s £ (feature)
< 3837 Y71 8e] HE Jleelt) o7
A2 EFojzt MAHColor), A7 Texture),
2 %¥(Shape), 224 (Motion) 5°] & 4 9
t}. ©]&13t descriptions ©l&alA AREA}
3k HHuUARE w2y g4H0F
A28 4= 1}, 31 Descriptors EER|T]o]
dlojg ] W-§-de] FEEHE SA(ClE feature
2 gth 2 X337 g 7180] HE vx3
HElo|t} Descriptor 9 ERHEE HHL, 2
t] 2 DescriptorZ W& 24 Y& 7 U
B|t] 2 descriptor & T ZEH(color),
(texture), E%¥(Shape), &2 (Motion)
o2 Us 4 Ak ZeKcolor) descriptor
olmx|e] F83F Ze} A, L} B T HR
& F&3ld EAS 5dshs Zloz dukz9
olm|A& HM szl AM-ETh F7k(texture)

W o
(e ot oY B H

descriptor = 7PAR 9] FHEE, olv| A7}
7 Rl AR, wekd, A 5o 4

& B A2 dPEQ omA)e] HAel

AT, 55 4% A9 B3 gl 44

& el 7R oA HAel st B
%(Shape) descriptor & ©lvjx]o] X3 74
A8 49 e £ JRE FE39 o|F 7]
Hto 2 o|m|XE A3 H=vl, A7} vl
733 = 9 olujxjo|A A g0l 7F53t
the Alefo] Ao,

229 (Motion) descriptor = 7 2ke] 2
290 2 ¥l motion, motion ¢ #F, &
TE 59 JEE PO THN o] JHte =
A 34, vr)Q 9ok 54 A4 Tl &
g 2 9o}

ol4e] HIFY UAAYHES o]&std A
A RS Tl S-&o] 7hsdid] o 71E
o] ZAAA| 2" o] 3hte] FlE| el &3k 3
UEZ 2 UrIgHER IE T =
A 9 M) YaagE 7 AgsiA u
T2 ok ¥ 62 kst vFd tAIyy
ol &gt WA ofolt}. &, o]m|A|9]
QA BEAE o]83A oA E ANE= o
S UepiFa o 29(1) 2 o)n
Ao ZEB|AETDY 5 ol EFoEN F
U WS 2 oA E AT F Q) o
714 ZEre) 97t 238 A ofdg} olu]x
AX FAHEEEY] o] B FadIvheE AL ¥
T Atk vy J9(2) & 37k e E (spatial
color distribution) & 019“?_ ZAMRIH ol F
U Zefe] AL Fagk A4 ootk H7)A
LEZol %—7}% 28 JJE-‘E ol# 39
Aol o 3k A ¥ dvke Ag
g Urk FS o] EAS I%ﬁﬂﬁ spatial
edge distribution Z471%ol|A 4 s= A
& rRPEAZ AL oA (edge) Y 1A
A = ATH ™ 3).

o
do o
o)
.1
T

{contour profiles) <
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(=

1
lT Color histogragl

3. Spatial edge
distribution

4. Object shape l

-~

2. Spatial color
distribution

-

X
.

(22 6) Cryst v|F O

7|4 Zeks old 3ol AN Fast
2 ok} vl ge g J-(4) e L8
A9 62 YeRT Qe A7AE 2
qx zZzdde FaskA ¥

919} 18 30 & 4 AUxel A MPEG
7o04E o 7t SRk @ 5ol
Descriptors®}t Description Schemel & T
N2 FE 7)ol SgRokl %30 FFsket
7 T} o5 Saxokgt Bzt JIFHIL
9l 29 e Pull Model'# ‘Push Model=

3}

Jo

2
it
1
°
2,

o 91213 DRRRH Ashe ARE AT
= Eololi, Push Model & A= AFAE
wg 227t A2Y 9 o] BE R (filtering)
sl ks AR ATEE Bokel 8
A5} Push Model 22 7% AAZLLE A&

=2

=

ATl A7A Aeko] Huketh

21422 Pull Modelol HFas Foke
oes 2t
~ujoe, sk e deleelz A

§

A4

Ao oln)z], vt A&t 2 L]
AIAQl got A 71Eke A 21k ofel)
aap el A4 5o 2l wlojEM ol

=7 dolele A% A4

FgoMe] BETH AR °lF
e, EE AN 59 A
a2~

Ael AA, FtEeANMY = AH T

10) 1SO/IEC/JTC1/SC29/WG11. 2002 INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION. CODING OF MOVING PICTURES

AND AUDIO
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28 Rof

- Aol B4 94 5 wE S

- A AR, e 2% A A9 B S
27 g4

- A%, R WY 3 B 3E 4

22 Push Model EA $-8%ok= th
3} 7,

- AREALY] Y3l AAg dis) AEAH A
A A 2

- 7WRle] EAsME TV HE AulX

- A5y gy} AlFAEA

- AMgte] AdsEE A, ZEE, HeEkeA
AH) 2

- og) FE Qhl, A AH Au)x

ol/fellAlst ZFro] MPEG-7 HIF¥ t&=
HEE ol&3lM T Eoke] HEjntie] A
Hl2d] 382 4 glvk oY MPEG-7 HlF¢
T2 E oldsiA T A4S gos
¥ Y2IgE A4 Aol el 4 A gl
ol AFoE RPE & 3lon Hof thFal
FHHL Sle BEr|Ho 2d fAHE
e dae AT 7 e Aolek A4
ot MPEG7 HIF¥ Tt 233 EE EEr|tof
A2 g JEE HHFH sl ¢
ARG FE7HA] TR 28T e A
g3 52 ATk ol Jtes AAdd
MPEG7 wgtdo|el= 27ujol] 7]t 3 Eg
SZR 74 "o glon 7|z el B &
AEE 28 8o met i BEE A4
Al g gle Aole Azt

5 A &

ool MPEG-7 ¥IF¥ UAAHEES
Metal 11 S&EekE ARt MPEG-7
WE&71&E F55E(4, title), AHY

(who, what, when, where), 753 5

M rlo e

(spatio-temporal region, color historgram,
texture) 7 7Z2o] Tkt 2ol FH3HA 71ed
T e FFE Ak vk MPEG-72 tiek
F g 242 58 oluNs FR4L e
o 718k sl AN < A gk MPEG-7
HFd OAIYEE ol 4d g S 3
oln|z] & ¥Y L HME 7FssiA & 7Y
£ dgs 2o,
« TAlo] AaRnt ozt MPEG-7 BlF
d 71EAE olgstd ojulA] AAE Ze

2 AT, olnlAe] BARS ol&

=
N
ne
hu)
it
finlch
v
!
rlo
v}
02
o
o
o2
1o
o g

g EAY ABYS FAA FOEA
HEIte] A4} A5S PN B of
Ve AzEe A5 E 94 A2

F e et

ol21gt BEL TS FA| Eoollx 327}
Soltk dE S A, tAEEAE, <A
HEJIYE, 24, W, o 32 7|e e
Bl gA M E 3-8o) 7isst A& S,
vl A3 EA e 7 dFE B9 10,000
7 o)Fe] HEjrto] ololdlg FAAL I

B UAY THPOE ARHL o] AT
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