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Abstract

Digital visual information(image and video) plays
an important role in our society, and everyday, more
and more visual information is available from many
the world. And

increasing number of cases where the these visual

sources around there 1is an

informations are created, stored, retrieved, and

re-used by computational systems. But information

modification, distortion and compilation occurred

through trans-coding or legal/illegal information

processing often make these operations difficult.
advanced

Subordinately, technology or

commercialized software  for  retrieving and

identifying the desired information among these

massive and diverse ones is strongly required.

In the paper, some recent activities and technical
content of MPEG-7 Visual Group are described,

especially with regarding to Visual Identifier.
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2.1 MPEG-7 VCE 7| &
MPEG-7 VCE(Visual Core Experiments)&= L &<t
A" AP (image)olvt TG (video)o] HE
A7z A8 ddst =99 T E FXE S
o dgZdo2E FARE 374 (situation) o) Y F78 (view)
ARE 7|Wo s o ARG Fe2EHY 71 (VCE-D),
g/ mie/Z/Ad 5o ZheaE ARE VW R g o
A BEH714E(VCE-2), SIEARE 7bto g 3 AXA
o] Fe|2~E"/A9d/AA 7]&(VCE-3), 4=
(VCE-4), A2l F7dellAe] 7142(VCE-5)
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Signature(VCE-6)2} Video Signature(VCE-7)Z X &Y
+ Visual Identifier 7]&o]t) o] 7]1&9 %+, 2006
79(73" MPEG)®] ETRI®| ©J3iA = Ha o] #|7] 5
Pom, o]F 06.7.-°06.10.(75"78" MPEG)el A A3
2 ARAZEAL AAEGoen, 07.1.(79" MPEG)O A=
VCE-7(Video Signatures)o] 7} Hi At 49(84™
MPEG)o A= VCE-69] H]7]|&}etd wdge] A4
218 7140 el FPDAM 9 A2 o] ok
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2.2 MPEG-7 VCE-6(Image Signature)

Image Signature 7]1&2, AAGFE A= Aol
FEAol, VeHoRe ¥ A tAA
2HE 71 o, guAl &8 de AAIE
HANE(EZS BAE)E AFtE st 3otk o V&
o XFE MYt YoM VlEs Hrtste Ve
A, 594 H2=E(independence test)$} A El 2

E (robustness test)”7} ¢

221 A8 94 deolg o]~

A3 g4 dlo]g o]~ Novarlel 4 dlo]E|
o]2~9l “Art Explosion 800000"¢]H, S#A HIEZS
$38l olF 135K9] M ZE bg& GAGdES d4g3A
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Eetstatis| M31dE M1s
2.2.2 5YA ®H 2 E(independence test)

o] e, AtE V&Y HyAdel g AAz
(threshold), & 7+ 7I&<] ZHU false positive rates
ARG =Y AFEEY, VCE-69AME o #He v
2ol AAsA e, o] Fe vl A HZES
H A A gk (threshold) & & A}-g-F T},

<0.05ppm (parts per million)
<10.0 ppm (parts per million)

- For basic modifications only:
- For all modifications:

o714 ¥ & (modification)e] FF+ ohs H(2.23)9
X 13 Zow Aoty 7]&S 13BKY F4Y BE %
. PN - = =
(pair)®] AF(N=(N-1)/2))ell tjal] Bl E sfoof gt

2.2.3 79173 " 2= E(robustness test)
A HAEE RN 4 EEe ¥ 19 2L
= 5 - o 5] =]
kel @Al wael ol ARAS Adaa, 2 2
F(success ratio)= ¥ 19 JiHnEERZ A HC
| AUE AAA 22 AER B ol
=, MEIOK)ZHS] o 443 dAsta, 24 A3
19 95 MFRe RS A Fol AEIpes
Fg90},
E 1L AAGA WEe FR 2 A
Modifications Levels Heavy Medium Light
Brightness change +25% +20% +10%
Color to monochrome conversion N/A N/A 1= 0'2996_(1‘%;;']';587XG +
%’P“l;l(i;‘;c;gg‘l;i:sion with varying QF 30 QF 60 QF 80
Color reduction GIF Svit 16bit: RGB(565)
Gaussian Noise 12.0 8.0 4.0
Histogram N/A N/A YES
Image enhancement via Auto-level N/A N/A YES
Blur masksize: | mask size: mask size: 3X3
Rotation 270" 180° 90°
Rotation 45° 25° 10°
(S‘sla(;lﬁl;l height ratio) (ég:ﬁ:) 49% (70%) 81% (90%)
Translation i) 64% (20%) 81% (10%)
Flip N/A N/A left-right
Geometric Aspect ratio change N/A (e.‘g":ifg‘ ilﬁ-§3) Width x 1.33 (e.g. 4:3 — 16:9)
fransformation 36% 60% (77)% 81% (90%
p o o (1% 6 (90%)
Skew 10° +6" vy
(l;?;zgffgnvgiksom +10° +6° 4
Combined Crop, C=70% _
Transiation & | (84%), C=81% (0%), C=90% (95%), S—80%
Scaling S=50%

2.2.3 45 H 7Hperformance measure)
AsHrte 7L IA ANEES duFel A
45+ 549 a7 2 HFE(SR : Success Ratio) =

Asteleh AERbE gaAE $A, 9949 E 1o
9 Z2Aztel Ay sAeaedel AR el ol
AStE J1%g o mwstel ARl AT W&
(SRIE kel el s} Axtatt,
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aEFd di& F AR UFA
A Hy el diEiA, 2= A
5} 3 el dist AE&Ees
‘/]’E]r"‘ﬂ‘:]'. VCE-69] A1 &= PC-class computer
(CPU<=34GHz)o A o] At £&g 7oz 33le
W H3l7]ES 27 2,000,0008] /% 100,0008]) /% =
3t .

Jf

2.24 37} Xéﬂ

Bk Aabs, 19 WY shene el light @el
A 27} SRel 75%7 9 ASel dalA Alska 7]
£FolM $HHoZ SRe| ¥ %o A4HL SR
| 598 Aol g gl AN SEE W
14
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2.3 MPEG-7 VCE-7(Video Signature)

Video Signature, %94 (video clip)S AW3dlE Aol
FEAo|3, 7|2 o825 Image Signature ¢ o]
2ol Ay A 2FE Fa ooy, U
Aol 28 o TN HARE(ZS EAE)S AE
st ke Aot o] V& BES Fdst=d Qo]
Al 7lss Hrtsle VIR SHA HZE

(independence test)®} 714 H 2 E(robustness test)

7F ot

231 A3 94 dolg o]~

23 g dolguol2E, VCE-69 ﬂﬂ%}h o]
Zl®(o], KBS, NTT, NEC, ¢l&tt) S)olA =43 3
& clipS 7|22 200A7F B tdt A2 (w7
O~

=
Aol olFl A query clip? BlRIAL AXA FHiE=d),
st 3% clipoll Al Zekd 2%, 5%, 10%9] F#34
S query® o] £3lE direct content A 2ol vt}
2 aue #Fgd 2%, 5%, 10%9] REGAT e

onginal cip | l
—

ey s B

=

= 30 seconds =P

a9 2. 6572 Query 9%

2.3.2 5 YA " 2=E(independence test)
=94 H2EE 9slA, 248 37 delg o] 2

A A
o &f

s vl x

=] o
il rkﬂ

AHgE T

2.3.3 AU A "H ~E(robustness test)
P

4083712 &% clipZ,
2 (6+4,083%(4,082-1)/2=50,000,418%] ))oll of
stth, VCE-791A =, Z47ke] queryel ol
Ippm<, AA67]) queryel HsiA=

6% < queryel

50ppme % &3}
Stk o] A gk(threshold) S ths-9 ZelA HAE

304 HZEE HEA 4 VleES 3 29 2
Tk T Wl EHEH dHdE HEED A,
1 AI=(success ratio)s ¥ 29 FHH | HZ 24
Hel o] H3E fslAl 3 o] 1,000 o 53
clip(#&, 2, =5dHe, s, ~2x = FHjte
ol A=, 2t clipell WlalA 3719 query(2, 5, 10

Z T4 clipF o5& 30x oo B GAH x
3]

ol queryE AHEE] olES 9 &

& clip} wlast

H
S -
of, AJNEE& HEEFH
O & o] == ml
X2 59N HFEY) TR H A
Levels . . .
Modifications Coding Heavy | Medium Light
Text/logo overlay MPEG-2 30% 20% 10%
Severe compression (at CIF resolution) AVC 64kbps S6kbps 512kbps
Resolution reduction (from SD) MPEG-2 NA QCIF CIF
Frame-rate reduction (from 30 fps) AVC 4fps Sfps 15fps
Capturing on camera (at SD resolution) MPEG-2 10% 5% 0%
Analog VCR recording & recapturing . . .
(100% of image captured) MPEG-2 3 times 2 times 1 time
. ' I=0.299XR+
Color to monochrome conversion MPEG-2 N/A N/A 0587XG + 0.114XB
Brightness change MPEG-2 +36 -18 +9
Interlaced / Progressive conversion MPEG-2 NA N/A P>I>P
I>P
2.2.3 A5 H 7Hperformance measure)
R = o [e) =
Aedrte] 7Ee A AdEEe daeFe] A

5= 549 a7 2 AAE(SR ¢ Success Ratio)Z
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A7) 7F Zofok shar, 50% ol FAoF 3dhal, partial
content A9 ALE 17 3(b)F o] query clip®]

4 594 clipiel 2%

oo} @t}

GSPyme GEPpqe

pmiin
Vit

3(a) Direct content %

oiginal clip |

query ciip

GSP,

T —

b fo

querycip | |

GEP,

GSPouere CEPguery

ot
o
%

3(b) Partial conten
oY 3. Ade =4

AesH7IE e 4, d 594 clip?t & 29
AE 4Zte] Wy ghelaede] W E query clipol
& AtE 7&Es B3 wusty A A
H| & (SR)S the2 2o o8 Aikstct

SR = K/M

AL (SR)E, 6709 queryE 7|Fo® RE W39
Tt dil(E 22 g ool dvisiAl Alkgtth o3 7]
A M2 132,00001,000%22+6)0] H i Ke AFZAS
WSk query] M-S YERATH

22

VCE-7911 ¢ A &5 Az, 1,000 clips] 4
sk Al ALAE 12 oJUZ AsG &, 5
o A7l wiE HIb=, g FolA Argd 57
bitF= H7FsA =, 129 contentel ‘|33
Aol A7k 30kbitE Aoz Aol

o oX 2

ERR S

2.24 37} Ax

B7t Azl 2% query clipol Wal direct/partial
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content A3l dis] ® 29 WY FhH el =
o7le] light @lMelA 717} SRel 7527 We H9E
WEsof b, o] £AL WESA B Aol 4

A4 MPEG-7 VCE-6+, Mitsubishi UK®] “Trace

Transform® Harris Corner 7]%¥te] <dug& "3
ETRI/1 3} <] “Concentric ~ Circle®}  Modified
Generalized Symmetry Transform 7]¥ke] <&

o] S Wola glomn 20089 109(86" MPEG)S
EXE i2sS AYsta o, VCE-72 20084 7¢
((85™ MPEG)®l CFPZ, 2009 19((87" MPEG)Y-¥]
= AgtE 7Ed tig B7HE A ASIIE oA H o
MPEG-7 VCE-7& 7149 FaA43 A4
of g TEAel & AHoE A 7IES ETR]
Mitsubishi UK, NEC %<& Fraunhofer HHI(%
<), Joost Technologies(V]=r), Institute for Infocomm
research(%7FX2) T A2 7|#e] F7F= A7tst

3 9ol g% A% Aol

st 53],

=3,

MPEG-7 Visual Identifier 7|
Lol E(1% Ghyte)® <45+
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A<l UCC(User Created Content)oﬂ o 3 *1 =
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