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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
domain. 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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(1) Color Space Descriptor: CSD

Color space( MAFE7) & o}& t] AT YH
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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

A7+ (Texture Descriptor)

Edge Histogram(EHD)

Homogeneous Texture(HTD)

Texture Browsing(TBD)

120k (Shape Descriptor)

Region Shape

Contour Shape

Shape 3D

£39 (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

A7 YAy E o B E 32 Edge His-
togram, Texture Browsing, Homogeneous
Texture Al 7}Al°]t},

(1) Edge Histogram

NA] S|AETTHE WA oA 457} v
WA A shuR o|W|A| 7} Zh= ol X9 F

A fEEE T oA SAETY Ts
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(2) Homogeneous Texture
HATE g AL P 8T AZA
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AP 9] AR Scale # Orientation A€
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X

A3k A7) perceptual characterization®
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WS AT

(3) Texture Browsing

A7+ type application= browsing 3=
dl F-8-att}. tl= - Al 12bits(maxi-
mum) ©]™ A2 perceptual characterization
o] 43 structured coarseness$} direc-
tionality & A&k Al (1) oM
& orientation3} scale tuned filterg A3}
of Fejgsitt dugE A2 he 78
%) 7}

A7F W3S A4, Dominant orientation
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st A Fe g oluA] 9] projection& 4]
sle] o] x| 9] regularity 9} coarseness & A4
sttt 22 dominant orientation} 22} scale
feature = Aot

3. 3 Shape Descriptor
MPEG-7 Ezdle= 99 2o 2 &3 1o

3D 2] 37149 B 827k ek

(1) Region-based shape
¥ e 845 AA9] g Hol 7= 54

170
of thate] 7lesta glor, ojulx|] Ak
HPoe FE AN s8e Hd 5 =S

gelwol giek
28] Qe A3 o) shke] Jetelt
ER DICELEESEEREER Bl

ol & 9] Fo} PR st BEE So] 9
E (c). (d). (o) & 22 B3 Yol 2HS
ik

27 29 (g), (h), (i) & o] 2] P

of theh FejAE, Eftoldl Apelie] Sirt.
(g)e &0 FEo] Holxl F-iol ‘letﬂ
(D) &= E5fo] ol 3] 7187 A9A 9
th G99 FE 22 (g) 9k (h) = FAREA
o2 HARL (i) o 5= Sl o] 2
71wl (g)eh (e the oMAR it
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e e TS AMEEE BAFAL e,

ojoﬂ a‘i:] = 7]—%] T/\]_E.EL z;ﬁzﬂ- ﬁ_?, /q]

olmA| 9] FALEE - ETh oW|H A H
= gAle] 9= 2 190, 3 miAZ 00 we3t
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o] 840 570 2= Ajo| 27} ZopA| F&
I wj o] mkEr= Aolrt o] 849 Hlo]E]

Ao) 2= 175 byte 2 7 H0] itk &4
S5 A AR e, B9 HlolE =

2A1292] 7 Feie] A

(2) Contour Shape

Contour-based shape descriptor =contour
o 7l EA49] Bk 713} (curvature
scale-space representation). Contour-based

shape descriptor ¢ &4-&:

@0 -0

(k) U]

(32 2) Region-based shape descriptor 6

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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(2! 4) region 222} contour 22| FALES)

© FARE 7]RE A

* human visual perception %k

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

+ compact

U A A4 2 oot (C1g 3).

region-based shape 248} contour shape
84:9] Aol T folA] o] 3] Tt
71EE g9 Kol vlsgk Tgo|d, AEE &

# Hoko] wlggl TIE-o|tH(Bober 2001).

(3) 3a9 X% (Shape 3D)
HEu|t)e] 7|ee] Wkt 3 7Y AlAl=

7) Bober, op. cit,
8) Bober, op. cit,

ol ST 32 Y
1A o

o
B AJZ"ol A ARbE Q) o] Hrt, Lt

[e]

22 2219 Bope] KPS ko 2 HhEolx|
m, thEe] IEE RFHch wEhA 2
WOFE 3314 AR ofz ZpmelAe] KeF &
Soltt, 32191 AA] Aol FALZE S48}
7] SaiAE= oA 719 22k B oWAE
o] 25 wwshd "ol

3. 4 Motion Descriptors

A9 2249 Camera Motion, Object
Motion Trajectory(ZAA] &< #A4), =t

W E2) (parametric) 24 +249 2 Motion
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Activity (3% A=) 9] 474 2271 Sitt,

(1) Camera Motion

7hi ko] o2 LA motionel
tste] 7]gitk o]& SJste] 7]2AR1 e
21918 X Y3t} 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) (718 5).

Camera 2> H|T]29] A4Q1/74 =¥
A ANA w-¢ Fastr) v oA T
27F A E el A &g At w0+

global motiong 71&8MH ARAIR sfodg 7t
wzke] A 7k ok A & F s
et dE E0] close up & 7HHEe] F

e}

-

o

(zooming) w2 Jelal 74 AHL pa
45t HoE § Qi

(2) Object Motion Trajectory

o] YAAHEE & EAVL o F AR
drte] &g APprh=rtE 7lsdtt e
T ARG AAsH AL ot & 5 vk
ol&= EA 7%k v]F4 Ho|gw o] 9] F-87
& EHoFm Ho} ARl -8-& 7Fsskl &)
Zt}. Motion trajectory ¥ B functionality
Zt=t) dlE E9 surveillance 4] ofH
A8l trajectory 7} 1 sirty. deteH &
<9 7 e SAH FI9& mE

7 78%).

IO
o

b
il
N
T

(3) Parametric Object Motion

Parametric model & ¥21¢] 4 (foreground
or background) o thate] AAH A7+ 9F
WAe)e] g9 (group of pixels) o2 Aeld
o} o]BA 3t EA9 FAU> ©A R 79
parameter 2 33E F & Ycompact &t
Al ok A o2 o Theedk A9 239
(simple translation, rotations and zooming)
A E B 523 (combination of ele-

mentary motions) 7F4 ®#E 4= U},

Tilt up
Pan right
am left
F 3
Rall Tilt down

Track right
Y

Dolly
backward

Dolly

forward Track left

¥
Boot down

(38 5) Camera movements 9

9) http://www chiariglione.org/mpeg/standards/mpeg-7/mpeg-7.htm #E11E2
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parametric motion models & t}&-3} 72-&
o o]g-" 4 Ut
+ motion-bhased segmentation and
estimation
+ global motion estimation
* mosaicing

+ object tracking

parametric motion model & MPEG-49]|
A oju] ALEE QO™ MPEG-7 2#H99=
o A= motion> ¥]T]22] spatio-temporal
et BAE A AFE featureolt). o=
A7 2 Hried o]y wjol A5 sholH g
ZJ(hyperlinking) ¢ MPEG-7 &4 &8

o o188 4 Uk

(4) Motion Activity

H|T] 2 sequence & w2l m)slow se-
quence, fast paced sequence, action se-
quence 5O2 g 4= Qi) o]FA| vt
ATIHMEE intensity of action®l] 7] &k

¥8E 4 9} & 59 high activity & &

FoIA 23 9 AR, S role 57 4R,
W B3 52 49 Sol B 5 Ak Low
1]

activity & Fr2ollA 9] 47 Akt QIR
= A P Sl 2 g Sl Hr e F4
E+ high activityllA] low activity7}#]E th
ZFe ¢ Stk wepA olzjgk £49) A=E
st 28 5 e descriptor7t 238}
th ol2ig 25 Hxe 58990 rvideo

re-purposing, surveillance, fast browsing,

o
K

dynamic video summarization, content ba-
sed queryings°l 4tk °l& ©|-&3t high
activity = @3] & 4 At

oligoll/l MPEG-7 HFE YiAHE
del BEgT o) Ulge) FYs
MPEG-79] v|F4 2% I4 29, 47,
A, 249, 9H L42% Y'Yy o5
Zyzke)l 24 3 542 i 33 2.

o[H|X| o} TN HFE S5k e 240l
A7 F7H Color Space), A2 %23 Color
Quantization), AW} Az}(Dominant Color),
W3ty o)z 3 AEIHW (Scalable Color), &
2] W< (Color Layout), Z2] 72 (Color St-

(% 3) MPEG-7 24 & =&

48 =4 8% =73
Cor Srace 40 o), o) 522799 0] AH4E
oy EEOEE ol 4 9lom, BE JIEAe 238 94 3 71
e . CopIBALl A oulAlA) A R gl 2e Adhe B¢ sdske) 47
59 chilp ¥ RIS s g v
Color o Ze 24 F 2R I AY T

_ Layout(CLD) e =88 oju)7le] A4

Color s ojulA] o) ofulA] wj el TH
Structure(CSD) o 263 om|=]e] Ao &34
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E 3) MPEG-7 24 & S AHISH)

45 &4 84 = 5
Edge Histogram — » 7-8/¥|g-2%8 A7) oJu)x]9] AME f-4
CUEHD) 78] HE o)Al o) R85l EE
Homogeneous
17 ’ Agk Ao 7
¥ Teruettrp)  TEIE B T 2
Texture ]
o)) 7] . . s BE}2A) L o238 A
EJ Browsing(TBD) © ° _
oy _ Region Shape  » o]ulAl¢] Aag AT 4 24 59
wp T g gupl 3re 4 g 42902 409 BHE AT
_ onape
Shape 3D o o4 AEAY 224 FEE ol &ate] YAH FEie AA A4

914 Region Locator e oJuAL} ZH Y Qtel|x]9) AR Y 912 34

g9 CUET Lo agel e A29d B 29548 35
Gme ey g0l me e waE el 49 4
o Motion AJE PO E B AA 7)H 74
4 Trajectory o 2y H|T|Q dlojEle] Y& 7]ut A4
S g P oo g 2o A% 2 399 839 93 3 A 29
poar L 24 MR A9 94 20k BUE 71 24
Spatio
91 Temporal o 2 A4 9 AE GAE o] &3 A
Locator
ructure) 7} Qhth A7 Q4= A 3B o3t 8 AE> Hlo] FAF HTL AF A
Z1¥(Edge Histogram), =& €2%(Homo- A HAZE T8H o|u|R] AM Ax= H]OIELJ
geneous Texture Descriptors), €223 Bz} & 7|9 HA 5 ekt Fofoll 5-8-E o] AL
9-A(Texture Browsing Descriptors) ¢] 2. 49 4 9t}
), e 24d= 99 3 (Region Shape), MPEG-7 & &R FZo|u Az
+= e (Contour Shape) 847} Atk HHAH FE2 XS] ROE o7|olA] A
T SI3HIFE 2A4EE 41 Y o3k 245 S8 HHUTolE Zsste A
o] GoF/GoP(Group of Frames/Group of I EFo] vt & F Q) ¥ =R =
Pictures) 847F 9lom Fgike] A7 & 7} Q4] thgk Aejet 11 e, Aol thsh
A2 A7 B2ell= 7he 549 (Camera AFskE A A dorE 249 Bt
Motion), 214 4219 #3 (Motion Trajectory), o} A3t S E)Ee gk A So] ¥E 84
e Ed MA) 222 (Parametric Motion), gtElo] U8 7k HElEr]o] A 288
+343 A= (Motion Activity) L2427} lth, =Y AL 7H3t
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4, MPEG-7 visual descriptors
o _9_]:] ]:

ikl 7“3011*1 AEATE D3k G

rlo
iR

1:4‘3]"4017@&'5 Hast7] A
ok opoFel Boke] sl B4 19 V)&
Aggo 2 “Multimedia Content Description
Interface” ]2t & 4* Utk Description > HE|
Htjolg Be) g4te] = 54 (feature)
= ®FE7] 9J5l7|Eol] H&= 7)se|tt. o7]
o] EAo|gk AL (Color), A7 (Texture),
<K Shape), #HU(Motion) Tl B & 3l
t} o]z{al descriptions ©)-8-30A ALE-A7}
Aot HEMHAEE WEY S oR
AAg = 9Jrk 318 Descriptors BEH|T]o]
telele] -grde] FEEE 54 ©F feature
2} gt} & 8| Hfﬁ 7180 H&= ‘:]iﬂ
e olt}. Descriptor & 2HEE v|T|L,

]2 Descriptor & W A U&E 4 glo

H|T] £ descriptor += T ZEH(color), &
(texture), X9 Shape), =& Motion)

o2 v 4 vk ZElcolor) descriptor

olw|x|¢] FQ8k T} A, e X 59 K

rooft _E P

.

oA & AAsl= AR-HETH, 27T (texture)
descriptor & 73R 9] Z7REE ow|X|7}
A Ele) A, B A4 o) 57
& dla Z0” QWA ofulxe) A
AHgHEE, §3] A% TR F3) o] 94

A48 98 MPEG-7 ¥%

d HaaygE 24 171

gk HEZ 7EA = on|A] Al Ageirt, B
9K Shape) descriptor + o|H|X]o)| Zot¥ 71
Aol G e &F JHE FEo1 o)F 7]
O 2 ouX|E A ==, A7} vy
a3 FEEE S on|X|ol|A] H-§-o] 715Et
q.l: xﬂcﬂ:o] olq_

-4 (Motion) descriptor + 7PHEke] &
Zelo g WS motion, motion ¢ AA, &
ZEr S0l AYE g0 X o|E o R
24 & 7‘?(4 H]E] o 00]: E-Oﬂ/\]— 7—])33 _oﬂ

EI

&) 2=

e =3
o] HFY UAAHHES oldste] 7
AAIELS T 580 7HsEH ol 71
o] ZAMA|2go] shite] Fhe| Vel Lok= of
> 2N UAAHEER PHE T =
,JJ’— of2] 719 HAdE7 ZAgsiA =
T Qlvh 1" 62 ThgR BT H A Y
£ o] &35k U g AM ] oo}, & elux|e] ¢
AR EAF o]g3lA omAE AMsl= v
g WS YERIFL Slvk T1E(1) 2 o
Ao A AETTH] 5AG o] ETOEN F
Ak AVE ZH oW E AT 5 3Tt o
7\A Z2re] JA7F F835E Al ofue} o]n|A|
A AR ol ¥ Flsithe As ¢
T Stk vt 1" (2)= FRHE e (spatial
color distribution) & ©14-3t A4 o= &
sk Zefe] X7} S35k A oolrt o]7]A
QEFoll| F71H QEAEE o]F {39
Aol obt# FiE T4 AL ATk A&
& < SiTh Hg o] £42 o]&sl4] spatial
edge distribution A2 71HellA 72 st= A
e R fARSE o] (edge) b A
(contour profiles) = A& 4~ YTh (71 3).

_4
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il
| “ | 1. Color histogram |
B i
3. Spatial edge I i 4. Object shape
distribution .. -

2. Spatial color
distribution

o] 7| ZehE oA F3¢] AAdA F26) £ AFstrlol= A7H Aol HAmpEct,
A ot wpAere 2 JE(4) = QBAE ROk FAASZ Pull Modell] d]%st= #of=
AN & YEMAL St o7 E et O3 2t
A ZEZadE FaskA At - HYL, g3} 2| Q vlolEHo] X A7t

o] I8 394 & F 9d%e] #A MPEG A4
(B R e B o B S = i e e = RN oH|H, HT| L AR A
Descriptors ¢ Description Scheme &% W& - Al Lok Al (7L A 9 St wfjul)
A = gl7)dl S-&tokel| BEro] skt - AR A 59 26 HelEHo]
Itk olE &toket sl FsHI oF &3 tlo]Euo] X
A& 292 ‘Pull Model 3 ‘Push Model & - Q8 EoKolE 24 B dE AEE
FEE ARg-sto] ol HA|7ke] Al e ZE

52 Pull Modelel#} 2 locale] vt WIE 3¥)

ol 91X|gk DB 2R H Hate= ASE AFst - 54 dolee] A%t A4

+= FoFo)| 7, Push Model-> 7192 | FAZ - A8oM el HEIn|to] A o]

e A7 AFE o ol& ZEE (filtering) - AAME, HEE A 59 #3HARl
ato] Yol ARTE ATt Lokeltt. 8t AlH| &

A%k Push Model 2+ ¢ AAI7MO 2 A8 - A AN, ZREEAA Y kY A 5

10) ISO/IEC/ITCL/SC29/WG1L. 2002 INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION, CODING OF MOVING PICTURES
AND AUDIO
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22 ol

- bl B4 4 5 w8 24

- A AR Y 24 A9 A9 Be) B
R

AR B O Y BE AL A

t}e-& Push Model2A S-&#ok= the

5 2w
- A ek Aol sl ARAR 4
ERLES

- MY EAtE TV W A2

- A58 G| to] AlFAux
AMERR] JEElE A, FEE, Bl
A2~

- o3 GE ok, AE] HH ME]=

ol Aol A9} 7o) MPEG-7 H|IFY Tl
HE S o] 8al|A] tiest foke] HEln|t]o] A
v 2o 588 & Sltt. o] MPEG-7 B5¢¥
UAAHEE o] g8 Bt AaS Fog
M Y2AgE A Al B Y A} gl
o] AFoE FdH F glon Y s
FAH T = Fyutle] 83 tXAHE
ek dAgs A 5 g Aol et
th. MPEG7 ¥IF¥ t2IAgE = HEu|r o]
Aelzo Y& HEE 7eH FFoA] v

AR e TR 28E < e A

MPEG7 HeHgolElE 27)uo] 716 31 Ex)
T22 74 Hol 9lon 7|&e] do) & A&

A&

ool A MPEG-7 ¥]FYd YAAHHES
Maly 1 S-g-holE Al E it MPEG-7
YE71es 555, title), AlWE &
(w

ho, what, when, where), #3234 4%

M rle Ao

(spatio-temporal region, color historgram,
texture) 3t o] TRRE 5l Pl 7=
T = FFE AT vk MPEG-7:2 thed
FO1RY Q4T 53 oSt BINS UG
of 718k gt A = A k. MPEG-7
HFQ C2IREE ol g3 g 71wl 4
opjA] & Bt) 2 HAMZ 7HsskAl &t 7)Y
FIE g3 2y,
+ Z4o] Zmel ohjzl, MPEG-7 vl
d 7IEAE oldste oA AAE He
= MBS oW EAGS ol 8%
HA o] 7F5sit.
CHIEY CAIYES S TR 2] Y
gHt]e] g2 Q17ke] 7] AHEo
B FHeta AAlstAl £8e 5 vt
Cg R ABYS FA Fo A

=
HEEo] 74 5 PP B of

& 9 Roltt.

o] gt 2 thkel FA| FHolollA] S8}
etk olE B, AR, A dEAE A
HERINE, W&, Y3}, o3 9 7]} vhefsh
vl G A A S-E-o] ettt dE B9,
Hls o3 eA| e 7 A5 T 10,000
7 ool "en|r]o] ofoldl& Fskal QAL

o5& UAYE ZTHROE AP oA
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