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Abstract It is an important step in video indexing and ratrieval to detect shot boundaries on video
data. Some approaches are proposed to detect shot changes by computing color histogram differences
or the variances of DCT coefficients. However, these approaches do not consider the content or
meaningful features in the image data which are useful in high level video processing. In particular,
it is desirable to detect these features from compressed video data because this requires less
processing overhead. In this paper, we propose a new method to detect shot boundaries from MPEG
data using region flow and color information. First, we reconstruct DC images and compute region
flow information and color histogram differences from HSV quantized images. Then, we compute the
points at which region flow has discontinuities or color histogram differences are high. Finally, we
decide those points as shot boundaries according to our proposed algorithm.

=2

1. M
Aago) JEye) WHOR st WEHTo] An
o) Agol FA3 Zrbske FAel Utk dAE 9n)
<, WYL B AFH 285 G Hdolz 74

—

- ATE 1997-989E HREAR diF 712 AT AR o

A
tE3A84 et FHFE AT 2
hbkang@www.cuk.ac kr
=TS 19999 78 2¢
Axrgg 20008 19 259

€ 2gvdo] JH FoAMxE HYR dolEle T &
€ Yo ARE sh}e dolel2EY (datastream)o
2 AQY 4 7] @i e Fad A9 Aok &
8], A A9 7MEe] F43] AstHEe FAl Uz,
234 HAE 9 45 vlee] dde Yol UAE W
tes ZX4A ol& JHsd vldelr) HA

A g o]Hg Ht)e dHojele UnkE oz uifHo]
H)FZ 8 (unstructured) ® S48 2m glojA] Bl
e g4y g A oM g&FHA Al e
7o olg syl sl 9 HRE Hhe b
olete] FZFE3Mvideo structuring)dll 3+ TFFE A7

L » o

TS



dq EF 2 L2 ARE o) &F MPEG violete] 8 Jvk A A AE 403

7F Ae=o] gri1]. oleld £33 HYEL HYL b
ogE A&d I FFez FAHHE H(shot), ©]H
3 AEY 2ges FAHY d#E &g Y=
AA(scene) F 3 N AWoE o]F ol ojepy]
G S(episode) B E&d= Aotk wakA, Bt o
olgle] FxEE AdMe= 2 R DAERAM wrL o)
Elol] Ex13l= 4 A FEZ&(shot boundary detection)
o] A&s}A olFojA ot Fict.

A BA AE e A4 2 99 Jsdo &
o} ofF 7R Aol EABE WES 7INICE g dwt
HQl whde]l AAIFA] Fatn Yok F2 A4E vge
zZH Alole] e} 3l~E1y wsle] o3t wWhjo]
2 AEET Qo skAgE ARATE d3e AES
AFAAZ AEs7] HelAe wvle doletel] St

9r)9lE 5 (meaningful features)EE F&3I=

jo] Wasity o|FA4 FEd9 SAEL nwEez Y

teolets] &4 W Fx3E ngsl'b A olHe

BE upgre 2 1g(high level) 7H1d<l BIige ©o)
2] 9vi(semantics)E HHT F Js BAE AT
Z F A7) "WE e 83 Yoty ¢, o
AT g ke XElE 43 vloletilA Y 3T

Eo?-il*OW fr

& o, A B eHF=E Y 5 U whEE
.

2 mRdMe v wHolgdas Fod 5ARE
39 A 2 A ARE 0|83 MPEG ®HoJES
H ddez BugsiA da, R BAE AEdke Wy
& Adwrt. 2 BAMe A BA AE) FF ZF\%}
A £yPd 75 vluEn, 3 FdMe duidle &
AEA 99 AR ¢ Zet HEE FEI= ‘%‘u" 7]
&3, 4 FoMe old EAES ol8¥ A ﬁﬁl As
drnEFe d9sd, 5 B 49 2AE Jied
o,

2. 7|2 A HA HE AT

HEAQ HYe A4S A3 A BA HEE AT
&3 A7 Ao gt} voe H]"IE}S’J A AA
shte] Aol B¢ & HlE b Alo] AlFEHE F3
1 R 23 abrupt shot transition)d} #Hol= ¢l/o}g-0]
&8 (dissolve)st & HAFH A % gradual
shot transition)®] ¥ 7}A& FAH ot ol2lg A
AA Az A3 A7 3 Y 9(pixel domain or
uncompressed domain)3 W& dojg P (com-
pressed domain)e] T 749} BoloA] JFEo] ghong,
P Hre dHolgle F2 4FE ez A¥H=

Q,
“

©)

£or%orr 5

2 9% uHe dolgeld HgHez AT 5 9
dmeEE Agske o) wgAst

A7, sa GHeNY A AA FEel A4d
=9 2t GeHE s Alols Ajolel go] Az

fir

-ll'l

olao] He = YE Ko FA= Hste Welh2].
E, HAAHQ A AL A& dME F oA ¢
AL Aste olF vw W4 (twin-comparison)E A}
834 o9 & Z}"]E 138 el rggk A

o] Ao} FE(noise)olH} LEHAE(object)d] olFe]
wkslal 28k gHo] Sltk olF Ay 9% e
2 Otsuji®} Tonomural3lE @58 Z#Jzre 524
@ F2ETH )& o83 A A AE: S A
oF3} 93, Nagasaka®} Tanakal4l= 3 709 =Z#Ye
o 79 AXR @ dg9oz o] ¥y 9 #g
SlaEaolt =l ufA(template matching)S ©]
g3t Rl AAE it S AXIRY. Zabih
et al[5]& N Fe oA AAT XY WH
3l " &S ARsld gE2HE HEse WYEe AAE
4tt. Naphade et al[6]2 ZE} 3|2E1d Afol9}
g3t stk Aol gEE o83t k-means EE=
By 71HE ALE3te] A ZAAE HE3M9Y unsuper-
vised learning®l &8 YA%S AHEStA ¥ HAE3}
= Aol oAt Ayl & =Y Mert BA
%g ue AFErt go| HojAE @Ho] Utk
TS G949 A A 74% ““ﬁ o 7HA F
AE Rtk AAZ, 4F dFdxe A 131015}
Fol Bh FI9RG gol % —4‘—} 2 ¢3gFE
it leiMe] ewEiEr} Ak, EAE, ‘?J=r %’
Aol dwtdos A2 <o) diojels AHIr] o
ol A7t 2Y9E 4 Utk o2, 4FE Holes
&3] Basgd Pavt gyl WiEe] Eigsied 2
e Ale 29 § e Aol st 4F dge A
ZAA AE W o2 M= Arman et al[78]°] JPEGS
2 =9 dlolete] dHEE dHolX DCT Alg-g ¥
st A AAIE ASESYL, Zhang er al[9]1& P HA
EE B gAY YN g F4Y HEHY AT
Adstdct ol#d 2AY WE A7 JARE
7o} °f‘(zero)°ﬂ 779, FielEr 2999 7374]
‘-334 = B A Fg9 zy g HAF EAdint
3ttt Meng et al (10,1118 F2A3% A ZAA 713
HEH A HEeY BEXE o&IIL, APF A
35‘7%] HES Y3lMe DCTY DCASS BaE o4}
At} Yeo and Liu[12]= AltE Jog &gold ¢
o) g3l AYHA LA

*U_Q,m[m

T 2(sliding window)&



404 ARARS =R aZEO B 88 A 27 A A 4 Z(20004)

(local activity)& A4kt A 73
Kobla & Doermann([13]& 9&E Z ALY FAE
£ F43%) 3 WAz 58

£ AT

3. 9= HIORZ2REH QoY= EX £5

7189 R ZA AEANe F2 29 Aot B}
S|l2E0y W DCT Al 2 24 eSSy 4%
A EAE ojgdtd o, g sury vlge <dy
S 3] A vite =Y ool EAske F
83 Y& FE3 ol&dte Aol v B =
FollAle MPEG ulolet22E A3 o9 Frn ¢ Z)
AH 5o ou] gl EAEL F£34, ol nge=
A BA AE e AW F, MPEG Hlojetz %
H DC 4/4& Ed3tgA], ¥7] 93 (ntensity image)
EE AMEEtY @eEtdtd F dY(dominant
region)S& FE3T, olH F FGEY A7 & Ao
¥ a453de 3, g g4 A Algd 24 &
28l BG-E AF A & Ao e daxEay w3
E Al o] ¥ 71X JEHE uigog HE HE
o OY 18 B =AM AU A AA BE

HoFEa g,

ﬂll

rlo

flo ol

MPEG
Video Data
DC & &
s&
Intensity I
image color
. image
Morphology filter& 4
OlS8r cHa=st HSV 2 X8t |
S A
=5
Al 2 & 442l Al2tE a2l
FHESE HISIAED™
HE A S e

a9 14 34 2%

3.1 DC YN T
MPEG Hlt] 2. dio]el2RE 9 9AHoriginal image)
< B3 gy, ¢F diolelel E3EY =

DCT #4¢] DC 32 o) &3t 4% 442 DC 9
delet &tk o] DC G4 277 4 249 1642
ZaE A, A Gato] JARL e £43% EXE
T /IR I YoM Ggde) B0l {FE5A ARE &
Ak DC F-g AHgsed slold FHE 9 g4
v w2 A7} 7hed Rojrh EAu, A7t FHo
22 83 EAES Asted oM DsA u
$3h= @del slth MPEG dHiolel22E DC d4¢]
Ede B3 gsld ge gdad [ g ey
H DC 94 a3 593Xl P 53 zygoht
B #3 =g dolld DC F4e Ede 4A gt} o7)
AE Yeo and Liu{l12]9] <¢2EEE nigozm thekst
= elgdos FAY MPEG 942o28E DC 942
293t 08 2 4 999 /642 S2EHAA
A FFe] 293 EHEL /N2 e DC J4E B
AFE3 o
3.2 DC Yaeo=EH oole §3
DC |49M F&8 & 3= dvde EAE=
L BAE(object), ZE AR, 249 Ar 9 dxH
(textwre) & § & ok Uuidez oHAEE
A Tz oA s d9ez pAEHY e 9n)
ol A AA HAEE JAMEe LrAEFGE o
" @R} o] FART lE 99 FE R old B
e 48t ARE FEadn FESTE E =YY
!

=
54e EE 49ES

U

=

X

S Iy

£ 9ol

= oo,
(dominant region)o.® 7}53ti, olE F
AES vinFgoezA ANFEE 24 £ 3 L
2 A2 AAE BEY § Uk o] BelMe 99 AR
2 it AR S50 B rledct

a9 29 947 C I

321 99 AR &
8] ge = ojold DC FAHDC intensity image)



¥ 28 4 Ze HEHE
c2XE 99 HEE FEINV] HrME DC H9FE
@estets Zlo] sttt gk WHde 28
24 ZHe{(morphology filter) & A3l 2A$9% DC
B4 @& FAsEte T kAU Zbssith A AR 3
Hoeg, DC ¥4l REZR UEHE AMR3le REFH
A AFZ) 2% opening FZopening by partial
AFPsE Be REzo) TgiHz
HES gloenz gHs 2l 4

reconstruction) &
T J99 AAE
o} Zth(14].

Opening by partial reconstruction= O™ (E(I),0«1)) (1)

°] 2L Ji I ol erosion(E(I1))& A3ste] HY

%38} QA(structuring element)B.t} #L2 ¥re HHE
& AAS L, AAHA g REEY FAE A +
& BH0™))E B3l RES= HoEA, o 7]

l

o

& ddeze F2 723 242 YT opening
AR O(D)E AHEFL=M FEHA ATH T4
o]FojArt. o3 REH ATH AP Ay I
IE l% °é*o‘°i e 4P ATE Agel wie 3
A Azel M slelM 9] FAE & BE}E

4AE A3 AvH14].
= 3] s e W) g Az A7 Al
ol At F53HA oA B8ty FAgse A
ojth. AAZ 7ol ¥ F4E AAE W, ¥ ghol
0ol 4] 504ke]e] W3t F=u 200 oA 250 Alele) gl
AEE 50 oA 200 Ateld] W3} HEst W o)zt
A7 W&o, ¥ Wil dAE Havl A =re
FeoaMs A Estm, B9 Wt AA =AH
= 999dXe ZA £8se o] AT o]#@A
FASEE A Fde FE3 ] Wit destEe
FE 4E & gtk oA WA REZA FHE A}
3k ASHT 74]"}01 g lFe] et B33d
4 BE F & F&3h=0 oj#go] Stk
%ix} HEE dojz desld o
M2 HHE J9(flat region)E il o)F
*;l— FFo2RE] watershed B EFE o) 43}
AAE Fev15]. B =Fdde 38e 9

% ox
b5
4z
&

1E e A B F83% 999 35& F
+ o] EFolEZ watershed ¥1TZHE £A45k
AHEEIA T 2 3AAMAE ©A dedE GAosy
B 34 @9 Zolrt YA Thue) 131 HHF J<
& 27 8 A= sli(seed pixel)ZFE 4-connecti-
vity® #lEo g dZE gL 7k o)A oA

U A 25
o
l"lFLoR

of

o] 8- MPEG Hlo|ete] U4 71k A 2AA A% 405

¥ Qg

=2 Fge] AL Yele, F
4 ‘é’% %k Aol 7} °‘7-ﬂ%k(Thad,)

olstd

2 o
o o

sy

e 4oL ¢
A ‘17, 27, R 37 59 A Ay d9gez Hds B
Atk oj#A) FozA Pe) Tt AR EBEER
A d8 F=x3 949 Ao|zZ Q3 B AHS
BAs 4 glrh

oE 9AEE Aol HWT FFE ANE(seed) B
doz Azl wAden B& A7) AFeE 2
73*}57} A2 g HEE IS AP 7o

€ & %ot o o 1 499 FUE HEHaY
(c) Fz). o|FA 39 ZAZ9 ZE oA FH9 7
AZ FIHE 3d) F=R). 29 %'@M] s gt
71 el ", Alolz 4 g9 24 HXTE Adst
o 99 AR2A A3}

143 998 ﬂﬁ%%‘ 9 23 3(b)A

@ 1o i o g
ro
Fi)
B
of
8
mlo

: 2 ﬂ
>
)
§]
=)
w
i‘_‘,
3
R
o>
]
@}
g
)}

Region={Average Intensity, Size, Center Point} (2)

48 watershed ¥12E&E ST Az 2 9
dEgo] oA, d&E T YUY LEAE WslE
Atet7] A3l B 719 F 99 (dominant regions)
5o Higx R} E =idde 4 zaden
o] ¥ HHZ P99 Ape|ze] AU g3 5719 F
F49E MFsAh

Frame[i]={ 3] Dominant Region[k]},
where i = frame number, k=0,1,2,3,4 (3)

322 Zet AR FF

Zit Rz PYR volgg EAMdted oA b
§ Fo&th ZE ARE Asi=d QoA RGB #
g} &folaE AM-E 4 lou), RGB e 2#o)x
dMe durzoez T e ZEre) 23 = (proximity)7}
& Zele fALE(similarity)E WERHA] @7 wjZo),
Zet AR fAIE SFd oEe el Buk §So
24 ¥|E9] RGB ZE ARE ’\}%ﬁmr\_, e 3o
nsf Adsked B A 2 AYE AEE7) gFo
o}, o]#igt v
S HE7] Seia B —3—01]/\‘]1: HSV(Hue,
Saturation, Value) Z&gt 2¥o]AE ARE-3lgc). o] &
g} Z#o]l2E AdHoolA, ‘:}c Z% ZASANME
A} (Hue)o]l WA e AHLS 7 ok HSV 9
#& BE RGBY HIXE wgoz 78 & v[16).



406 EER LRSI 4

I L4EL g ol ARE F gk

H=arccos{ (R_G)+(R—_B) }

2 (R- G+ (R-B)(G—B)
V=max (R, G, B) (4)
S=max(R, G, B)~ min(R, G, B)

a9 3 (a) B3 99 H#E,
99 F£, (©) 4% watershed G E,

) AH=e] o Ay

old HSV e &ujolxoxe] e} g2 A A

A d9(low chromatic intensity region), I 44 %
S(high chromatic intensity region) ¥ ¥ A4 949
(achromatic region)©2 &g 4 UoH17]. A 44 9
ellMe A= ddo] ¥ MAaHhue) ko) BT
AR & A FFoMe Ax Fdbe] i, 4% &

o] <A A4AL 1 Qct, =
At grol AR et ol 5
=2olAe HSV Zetadol2E A7

st BT WA, V 2 S @ )

T A4 g9dqre
B4 ol&3le »
tol zZtell A

F53HA

Edo 2 38 A 27 A A 4 3(20004)

I, 449 Vv 2 S el mel A A GG
(hue) g& A &3t A5 siHx, 2 43 4
el Xe H g AlEste 43 sigh 149 45 <
7t Azb A2 ZAF HSV Zet $A8E RdFa
gtk o1 WAoo g £3= DC 94 Zet ARE &
A3 3 9709 FHbinZ A

2 (r

=

V=100

DM g >Jwer oo
eEEew

v=0.27

e

P

a9 4 A7t Az} A 2" SASLY dAEE HSV

Ze} Ad o)A
4. 99 M4 SE 4l 23l MHE 0|28t M
A F&
A AAS ditFHoz Aol wHE FoE At &

FXe] g BFo] BASH o}, e FHo

g Halrt vl FelA HAF of FoAMe ¢

Bollx Zled 99 Fx 9 i’i 75331% o8-8k f

€ 7hite} wrje A 7374} a4 o3 Zlesth
41894 JE 5

sedos vud 998 sges AT & 4 9
A9l 2§ & 2E st Fasi

zH¢9] Zzhel gl i) ok =EYY
g g

%“E%ﬂl

Al (correspondence) & Ztolof gt} dutA
o2 g AE e AL Wl§ o EAIATL,
Ht2. dolgioAE T dte] LEAME FHY<]
u Abolze) WEy 324 @1, ® Wl 39 Hsle =
A @gE BE4E AL glenz 7FE =Ygy 99L&
oF ZE e FARIE HgEE dIRI2OM oS
B9E g ol ugHsith. oA A, A =g
o] Fgo] o2 Z YoM BS5E YA o 9;1"’ A2
A9 Bt Ato]zelA el Aozt dA 9
gdol 2 d9e Fedd digHe 99e= {-71“3}
o 71 e d9x 2 Fds 2o vk ¥

0,



d9 38 ¢ B ARE o] &3 MPEG Hiolele] W& 7ut A BA B 407

7] AE AfolZ7F YAFE HolUd 2L FHo)
A Aoz 7Fsle] Qe stde EUdrh 1d 5=
°o)ly3 YL B Frh

g3l 49S e | oM EAFL shig
FYe] v ZeYgolM F Al EE 1 ol 99E
7 s AH(1-to-N)g}, ¥ A ®=e o8 Ay 99
o] 3hte] AGF FFH S (N-to-1)8 Aotk
¥ 6 F=) %A, 1-to-NS) A$de 298 6@@HY
A 990w 22 TS Eoln, 999 JHE FH
gt} sAw, E2lE AeE & 994 ge gEg B
olm, 2 99 FH& JYEdAE NEE FEg B
ot gusld, 999 5L F 9 FolA AL
oz AL 9989 3EL FAY &£ U7 ol
WA A9E, 1Y 6(b)4H N-to-1Z Ul$d 73
Ae L of= VE =AY Ao 999 gy

& Zde g g EAck o)A HFL
gta] HiT L HlolEBERE Al & Aoz FdE 99
25S ¥k

L gz to Jo

e
O @\ij

t+1

a9 5 948 YT g 99 27

HD
U e
N

)
A
(%)
X
i

(@) (b

¥ 6 (a) 1-to-N -3, (b) N-to-1 th&

F 99 zE A ARE AT F oA AF
zZEde M5 o] e T U UMEE AA
k3t gk

Region_Flow [i]
= (start frame number, end frame number) 5y

ZZe) F 49E diEl 949 ZE JRE 083}
Bd&g 28 o A FAE AEF ¢ F UG

4.2 AXEE Zar 38

AFZFS Fol7] 3 E, Fel T 2/FE Fo|7]
3] FR 3 o] AMgE vk 53], HSV Tt &
Hol2 7A¢ Smith et al[18]FE Hhue) &S 20 =
H FEHA 182 UFEAT,  S(Saturation) 2
V(Value) % 22 Ao #5334 3 @42 Uy
Ak 283, R, G, B Al 79 o] BF Zold H
ol BoHA @= Ade 49A4E Yrolx 16670
(18x3x3 +4)2 TE3IHTh AT °] WP A4Her)
© AR Qe Azt JIAEE mBEkA 4%t
W&o, A7ko]l VHRA =7e REH, ALEA =7
A R&e FEE TEHEA R oleE @S B
$+5l7] YEiA $ulE HSV ZEkadol2E 322604
71E8tRRel H @5l FAs dHok Ao s
A 979 oz FARFEe Aol DC 4L FaFH
=8 Agsics AL gtk <) WHE R, G B
o) Z}zhe] 256702l ZEhel| whE] F 768709 e &
EadE vugk Rojn(6], 16671 wEskE ¥R
18] e 84 He PHE AL FHT §
A= FAS 7R drk FASE et YR I2E
Y Hile T ooz AT R WA e
AAE HEI7] 943 AezA A&l FZHY Aol
9] F2EIHY XolE ZZe] AFAHbin)l HBEH=
o) AF oz Adsti(hl), teoE FAAHA
A A )98 71F =ZEdy A g 3
2B kel &ol(h2)E AL

hl = 3 diff(hi[il,hj1 (i])
where i= 0,....96, j= frame number, 6)

h2 = Z' dl:ﬂ.(href[i],hcurr[i])
where ref= reference frame, curr= current frame.

A7), K29 Al QoA AE ZAY hgoll T
27] & AF ZEdelz, A BAV AEHE M2
Aol A WA ZedoE At



408 ARAE=ER] ATEYS] D 38 A 27 ¥ A 4 520004

4.3 M A s 4

goN 71EH 49 BF P9 dAsE HSV Z
gto) 2B WHIE olgsled R BAE AEFE -
ek BA, Ztzte) =z delA F JF 5/E A,
o] 49EY A7t £ A9 HIAEE ST F 99
So] A7t & Aoz A&ALS JiXn gled AW W
7t 23R a1, o] 4959 g Bold wr}
2 Wsyt A2 s4e] b ojul, HSV Ze} 3l
Ea¥y WsE Fxste] AJFHAUY F3F R A
£ ZRFY a¥ 7¢ A AA 3E PHE BRodsFa
ATk

a8 794 R F ddEo] ATt F Ao d&A
74d mole A RAZ EFASA genh A, ¥
=z R WA F FYe) thy T Y A WA F
g9 g-$EHA gAY, & 990 EAEHA &
olx Bd%d ey, A Zdde F HA F 99
I A W) F g9 dE5AS Aagch T o F
PFEEo] d&A4L 7MY A WA F 499 EQ&HL
2 g8 "AH A AAZ EXFG 5ol o=
2, &} 3|28 WIlE ARt # diED
P9 Wakh2)7} F3H3) wstel A dissolve_th
B} god A WA Fde BALHL Folv 2HY
A3l By ssAe] 2E2 A A4S AEsA g
o} o] &} a2EaY Ayt YA dissolve_th
B} a9 HAHA A FAE AEFIc AVA AR
dissolve_the F2A% A 723A dAZ cut_thit &
2 goltk T, R WA F dYgo] EEKeln, F
WA e A WA 99 F su d443E 7HE wdl
£, A A 39 F F A9 dFo] EAKe|RE, A
o) AAZ EAste Aoy BFen, ZaYztel b
7 Be AE AAE] 98, @4 =dds o g =9
dajolel F gozrel WleHe i Mg A =y
99 F 9AEY A A5 Fae AAolrt YA
num_th9} vlmsld FR40 A FA e FAFHY
A AAE AR & 59 F 99 F F AY
ddo] B sHgE dsHE 999 & 47 =
A Aozt YA gow Zet 32EaH(hD)S HaLd}
o wslape] A cut thRth How HAHA A A
Aoz, A FAHA R FA=Z wadch g oig
HE 999 g4 59 Aot geo] Y tE F 349
(M¥is = 99 L X dR F gHED BdEoln
2 F349 A BAZ AEFIth

nHA, A WA F Yol A4S M dde, F
MA me A WA F 99F Sias 9548 7

2 o

9, AAHQA A AAL 7Pl glerns A sAE
Iy wet AR = A A F GG IS5
A, = WA F 99t A wA F 99§ o IS
d g @A =g o zygael 9e 999
stro £ Adstd A zEde) F F9E9 =
9| §te] Aol7t AAG num_th Bt FE dele,
Ze} d2Ead EgahDd et 3PS A F
AFH A AAE AEIU o 2L USHA FE
el A AAZ EA4%9c 29 7E o9 22 A A
A FE S 29Fa 3o

5 &3 &

o golA Rord GmElEFE )43 MPEG HlY
2 Hoegg  gAer BadsiA g Y A A
AE AEsHd. WA, MPEG ©HIYL dloJet24H
DC A9k Esle], 2Z22 "2 openingZH4d
(opening by partial reconstruction)g %3ld DC 9
24& st AR dedtd J4eERE £3"
watershed SaEFE o) &3ld F JIEL AMSA
o}z = 2 50 F 495 ol ¥l @ H
I, Aoz, agxn 24 HEFS ALSA od ¥
HHQ BES B3l dojd d9ES o TP F
Absled AZF = o] JHE7te dl§ BAS AN
o A oi$ #AE wEoE 99 5§ JEE A
Astgrt, 2y 8& F A AAAMY 99 AR 5§
S Ra F3 k. 19 8(a)= mjackson BT AlA
2 #10, #11, 2 #129 9 9¥e RAF1 3, IY
8b)e ¢= dolelzRE FE3 DC I3EE X
Z31 e, I8 80t F JYez £ F I
BolZ gich #10 Za g #111 T YL F9E°]
&Aoo 3, #12 T YlE BAEolA A9 HA
At Y& ¢ F Utk

22t AR RGB Zet & o]2oA HHYg HEs
B8 HSV 3 At ol& Az AjzA &"el <A
sl gAlsiste], zizbel ZHIYitel #@et FEEIY
WalE Assigch FAEtE HSV 9439 Ze 3jAaE
agel WHsle FA% A A 2 AHARY R AAs
737 s A 6 o8-8t F UA ez ALt
Bt olFA ANE 99 2§ AR ¢ Ze) 32E
a9 HEE wgoz Oy 73 2e ¢uyFd o3
A BAE AE3dth

Ak AZ Wi Ao de 98 o 3
=2 749 F4 ¥ded “mjackson.mpg”’, & 1/o}
2oz FAY ouveld "wg_ecs bmpg”, UEE &

MR oo &



9 55 % 2 RS o] & MPEG wlolete] yi& 71wk A FA A 409

e

HE 23 Y& "claptonmpg” L A AA glol Fluizt
o gAY 3= “flowermpg"5S ol&dtd A AA
g AT E 18 HE A9E 2o 97A

No Shot Boundary recall& A4 FA Agoe] dojd A FoM HEE F
B AP g vLo)L, precisionS FE ¥ A F
A AE A3 A9 HES el

Yes n.}g;—.cn:ﬁz) Yﬁ, No Shot Boundary
““lN 1R 24 3% 2%
0
dissolve vt djolel | Detection [Misdetection| Fault | Recall | Precision
No mjacksonl.mpg
21 1 1 | 0% .
(180 frames) 0%
l"" wg_cs_b.mpg
v - 5 0 1 1.0 083
Shot Boundary Shot Boundary yf.fm{c;f;n Yes (270 frames)
cwth
clapton.mpg
. 0 0 1.0 1.0
ShotBoundary _ dissolie (150 frames) | 2(dissolve)
£ et g 5V Color flower.mpg
ormhlzfrwinhn sgram 2y Yo, No Shot Boundary (100 frames) 0 0 0 10 10
dissole th,

No iNu

dissolve

¥ of enerlzpped i) Yes :
\domnant region preel)) hsogbl) — dissolve
< th ot th
l Ne
Shot Boundary Shot Boundary

a9 7 A AA HE I

(a) (b)
2% 9 (a) mjacskonl #14 Z#H <, (b) mjacskonl #15
=y
. d
recall- m (7)

SR’ |
precision: —,

o]7]A d(detection): AA] R Ago] Yoty = 7
2= 8 A,
m(misdetection): AA] A FAgro] ojykAlvt A
Z5A g A
f (fault): AA R Age] dojhA] &%
A, AE | Rl

% —‘-‘l'— 011\'1 ﬁ'ﬂ- 7§E02‘0{ °=]:°d_.' ;S‘E—— /\I--g-%]'

1Y 8 A AAAE (@ 994, B dc 94, © 29 o= ze F2EIYPe] FHAT e VHE HAY
AH B 4 Atk dE o], 218 9% "mjacksonl.mpg”e} #14

-



410 HARAGI A LT

9 #15 =ZHALER Ze} JAETHPL 2o oY
5Eo] t2ug, B =FdA AU WA o Al
ZAA7t AZEh §Lo)l, MPEG ®UL Holgs ¢
FAoz E5dER g, DC F4E FE40EA
£33 A9 IDCT EES Y314 &S o,
DC 445& Aoz A, A 44 H&L &3 &
F Qlth JEE “mjacksonl.mpg”® 7% 1296
kbit(160 x 120 x 180 Z# ) wlolebE 57.6kbit(20 x
16 x 180 Z#H %) rﬂolE}gl ﬂa]g 1sEe = 1/60 A
=2 dloJe} HE A F k.

6.d 2

2 =FdMe 99 3§ FR 2 Pt JRE ol f
3t 45 Hde Eﬂc’]E}ETH g ZiEteg A AA
AE wyd @} dueES ARk At Wy
< A4S HolelE ¥ d4ez BEF3EA 9y, DC ¥
BEE 7% o]EERH %“3-3} B9EY 5% ¢
Zel JH H3E ALl A FAE HAE3HAth Al
e vgR dojge) 7 nﬂl‘@"ﬂ A Fa% 99
Z9 U3 JRE Z‘]"o}b‘}-l— emg olES Hlygow
F4(annotation) & BOlEH T AMEY 4 AT IF &
AED] AFE T °§’b’-4 2] &<l 3} 4 (semantic
meaning interpretation)oll % ©]&& 4 At} o}LH
Aoz} oF 1/64 IEE F4F DC G Hal=
22, 732 AHE FRE & Atk olHE w4
< FF ouikle QuBAE FF % H¥
(manipulation) & 33tAL} o]F o}&g A=A U
o] 8% s ¥ & o Hre 9o gy X

dY MFge= F83 485 AFY + Utk

= U

[1] W. Grosky, R. Jain and R. Mehrotra, "The
Handbook of Multimedia Information Manage-
ment,” Prentice Hall PTR, 1997.

[2]1 H. Zhang, A. Kankanhali, S. Smoliar and S. Tan,
"Automatic Partitioning of Full Motion Video,”
ACM Multimedia Systems, Vol. 1., No. 1, pp
10-28, 1993.

" [3] K. Otsuji and Y. Tonomura, "Projection
Detecting Filter for Video Cut Detection,” In
Proc. 1st ACM Conf. Multimedia, 1993.

[4] A. Nagasaka and Y. Tanaka, "Automatic Video
Indexing and Full-video Search for Object
Appearances,” In 2nd Working Conf. Visual
Database System, Oct. , pp. 119-133, 1991.

Ego ¢

<8 A 27 A A 4 Q0004

[5] R. Zabih, J. Miller and K. Mai, "Video Browsing
Jsing Edges and Motion,” IEEE Conf. CVPR
‘96, Sanfranciso, Jun., pp.439-446, 1996.

[6] M. Naphade et. al,”A High Performance Shot
Boundary Detection Algorithm Using Multiple
Cues,” IEEE Int. Conf. Image Processing,
Chicago, 1998.

[7] 7. Arman, A. Hsu and M. -Y. Chiu, "Feature
Management for Large Video Databases,” in
Storage and Retrieval for Image and Video
Databases, Vol. SPIE 1908, pp. 2-12, 1993.

[8] F. Arman, A. Hsu and M. -Y. Chiu, "Image
processing on Compressed Data fro Large Video
Databases,” Proc. ACM Multimedia’93, Jun., pp.
267-272, 1993.

[9]1 H. J. Zhang, C. Y. Low and S. W. Smolia, "Video
Parsing and browsing using compressed data,”
Multimedia Tools and Applications, Vol. 1, No.1,
Mar., pp. 89-111, 1995,

[10] J. Meng, Y. Juan, and S.-F Chang, “Scene
change detection in a MPEG compressed video
sequence,” Proc. IS&T/SPIE Symposium in
FElectronic Imaging: Science and Technology,
San Jose, CA, Feb. 1995.

[111 J. Meng and S. -F. Chang, "CVEPS- A
Compressed Video Editing and Parsing System,”
ACM Multimedia’96, Nov., pp.43-53, 1996.

[12] B. Yeo and B. Liu, "On the Extraction of DC
sequence from MPEG compressed video,” Proc.
int. Conf. on Image Processing, Oct, pp.260-263,
1995,

{131 V. Kobla and D. Doermann, "Compressed
domain video indexing techniques using DCT
and Motion Vector information in MPEG video,”
SPIE Vol. 3022, pp.200-212, 1997.

[14] M. Pardas and P. Salembier, ” 3D Morphological
Segmentation and Motion Estimation for Image
Sequences,” Signal Processing, Vol. 38, pp.
31-43, 1994.

[15] 1. Vincent and P. Sollie, "Watersheds in Digital
Spaces: An  Efficient Algorithms based on
Immersion Simulation,” IEEE Trans. Pattern
and Mach Intell., Vol. 13, No. 6, pp. 583-598,
June 1991.

[16] M.D. Fairchild, Color
Addison Wesley, 1998.

[17] S. Ishibashi and F. Kishino, ”“Color/Texture
Analysis and Synthesis for Model-based Human
Image Coding,” SPIE VCIP'91: Visual
Communication, Vol. 1605, pp. 242-249,1991.

Appearance Models,



FY 5F % Z JEE o8 MPEG Holge WE 7Ivt R FA HE 411

[18] J. Smith and S. Chang, "Tools and techniques
for color image retrieval,” In sym. Electronic
Imaging: Storage & Retrieval for Image and
Video Databases IV, Vol. 2670, pp. 426-437,
1996.

AL S

19809 fduista HAAZEHT FU(E
AD. 198611 Sgdista A Ax-FEt
| 9 £U(HAD. 19893 ¥ Ohio State
University A& 38 4L 199393
o) Rensselaer Polytechnic Institute
N 3 AT FS UL 19949 ~ 19079 A
A F29NeY #4974 19978 ~ A HEHY g
AFEAAFTER 2o BAEE AFH vid, 2E9
tol Alxdl, AFAS 2 AHY &8 T




