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Shot Boundary Detection Using Global Decision Tree
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Abstract

This paper proposes a method to detect scene change using global decision tree that extract
boundary cut that have width of big change that happen by camera brake from difference value of
frames. First, calculate frame difference value through regional X2-histogram and normalization,
next, calculate distance between difference value using normalization. Shot boundary detection is
performed by compare global threshold distance with distance value for two adjacent frames that
calculating global threshold distance based on distance between calculated difference value. Global
decision tree proposed this paper can detect easily sudden scene change such as motion from object

or camera and flashlight.

» Keyword : M9d AXMEZ|(Global Desision Tree), 4f AA AZE(Shot Boundary Detection),
7t Normalization), YA QAIX| 72/(Global Threshold Distance)

S PSP S
< ®5 12008, 1. 10, &lAKY : 2008. 1.24, alAt2t2 2 @ 2008. 1.25.
*ZAUeE AFEPRIA} ;e LG ONS FFAIY A

o
ran



76 B 2 e SHocEE(2008. 1))

.M E

MEeE AL B TR deleEA 233 FHe
TS 70 HEse] AgAe) Bek e 4L 58
% 9 Faske Gl dolel el Baskh uehd v
vles] PRSI e vt 0E <o) 9t B R
& o] s,

sl sl o) B9E 2

A%E ZHYEe]

i
lo

A=
e FE] AR 71EAR] vde £ 9@es 2k

(Shot)elgkar gt

Aol WA 2] Zyols v|Fo R Fighd e
223} FA A Q] A WElE 323 glak] o
He| fAlE zlo] e Zh= dSE ZgdEe B d9S
F2E (Cluster) 8t @t} ]2ld FY2HEY FAGS
71Eo® 2R3} duEFd o

53}
& zAalel Aol gl YFR YANE BEhn SRAC
2 $5Y 0 ¥ TAYE F5 5 ok @ ALE BT
o el Eg ol gale] MEe Aol ghEvE BT

978 A4 E=](Global Decision Tree) & A&E+ =X
gdEe] Aol FeFEE FHE  Ho]Z(Camera
Break)dll 9J3lo] dhlsle & Wle] & 2 AARHE S
&3] g PR A9 Z(Cut)ol Tsk= Ak
ZAAE FE] vt oF ske] TR TR flate] 48
Aot weEb dH9A Fo] vig2 sk AA7F H= Aot

L |

o

zg) o IFuo] S FHAL 4RE 7Y 1 7
a7l Mgl guolth, e A
& JANE Agse BAE) ot
22 JI FRRE 4930 v e ASTRE
7] 9191 Do) Gl HES 1T WYL, o] P
Z

Y2 E 7o

2
2y
tlo
o,
opp
L
M
B
oL,
%

—
—
(-
—
Do
)
—
w
=

£ whgshs Wigolth AlREe 84} A7 94E A4s)
of AR 2% glo] HAFE o] UYARE ofn) xpele] 4
25 ¥l Eake ©e] lth4)

A7 2R e IA) 2dy|w H e He H 2
WHo R vt melyk AL ofn|Ai o] vt Al
HoR 54 B 7ke Fo] E AN E AE e U
U 7 mdlof] M2 Apdrdle] 4 9 melgtgo) mE A7t
ol R, Ay 59 2o 94ES HeE e uHe
Zheth HE7 A e HEd TS Ha g
% dutgld Bd S n2e 02 AR o R fARE A
< FeAEE TSk AR 20 FE2HY S AT
t}, o] SExElo) 7|¥hE Fa o] =yt s
AHLRE 8] d8 AuEY] 552 FATH5)(6)

T3k 2] Aol B A S| AEaMY X238 AR
a3 g (7)1 ol 8SAY FX18 gHEE Hx
A A B %

~EE o &8 P850l d7HR 9k
¥ oA ALE W A% 4F WEe (T8 A}
89 X2SI2ETR0EA AE A v A (D 2k,

(/S =D 4 S

o HD-HGY
(/1,00 = ,CZ:‘ (max(Hf GLH () i
HED-HFGY

max(HE (7). H2 (7))
HID-H;GY

max(H} (), H (7))

714 bl B59 F Fol1 Hir(k)e A4 AdolA i
WA ZHe] &% blol| e o] gl kellM9] S| ~E
# Afolgkolth. o, B Z22]3 y= NTSC FFol whe Hoe
SHEgS A AFE e 0=0.299, B=0.587, ¥
0.114=2 Holsto] AHg-aisitt,

9 Hske e GAe 9del B
& Sfold Mg 2agsst A4S W] 2ol gl
S5tk Aljkd WA v 4 (2)9 2o

=

o

il
i

L

d, =cxlog(l+d?)

log



77

2
18
2
Jin)
ox,
|t
o,
i
o,
o
o
>3
ox
)
o
i

max(dlog)
C=——————
max(log(l + dl )) .............................................. (2)

o714 2o de 4 (DR F29 Zed Aolg

oliL A ¢ d2EE] AXkE ujeArgo|t)

N
o G
(e}
W=
oﬁ—ﬂmi‘goﬂg
= ¢
2
2
o,
tlo
\u
R0
_qié
o
) i
o B
2 o
=z W
o 3
fo o,
M o
T

o
rr

2 ok E R
e o Y
g =
N
fr wo H
Sy

re % E ~
o v =
(z
)
o
S
N
i3
o
=
pd
B
oX
i)
3y
X
rlo

o g
rlo
9
[
o,

i

p3
>
12
rlo
Ny
=,
i)
(
o
o W
e
ox
9,
Lo,
ol
®
o,
=
(&l
oy
oS
=)
rir

A FRol HE Aol kg 2 ol LuA
5} © o,

At Fhete] Fkad A Qdol S gtol Egt
o] Rigle] ofafx] A= WskE oS58 & sloth whEhA
ol2]gt sl <la WA HIH ARG S Aoz
opr g AEL ANT 4 3l

(O™ Dellde ddd dyEe]e 1224 M99 gd
S AR Ysled ARgEE AAR FAF2E agew
vERR 2 ok, $4 d(fi, fi-1)2 99] 4 (1)9] X2-3|2E
J]A HE AoRA, WA S BAAE 1AH R HES A
ot} am 13H Q) Ak A AZe) <3 AzEA e}
U a9 (fi, fi-1) T2y ids) Z Yl sfdst
= Al Aol g2 dlog(i) & WA, dlog(i-1)& i-1
WA g Qlol] tigk Aeld Aol gk VERATE bdlog(i)
£ oA =] gkl ol(ldlog(i)-dlog(i-1)])E YERHH,

fdlog(i)E 1% o] ge] Aol (|dlog(i)-dlog(i+1)E
Yepan.

=y
A A~
=z
Jio | ztoizt

o S N B
Lo | ld, o4, 6
W11 D] a0
AR IEN S Wy

A O fd 0

¥
| b (D] +|fd, (1]
AT AR Hel AL
T2 1. TN ZHERe| P
Fig 1. Global Decision Tree Structure
(I8 el AGd A EE o] &8 A5 Foid
Aell tiste] 242 F U=

ot

T2 2. it el FEke of
Fig 2. Examples of Variety Scene Change

dAle] Zg¢do] Fp|g} Beo]ar) LA Zedo® 1
H=7] YsiMe 71 WA 3ol fh(dlog(i))el el UAA
(thmax)E WEdok sln), T3k old Zgydule] o]
(bdlog (1)) o]F Z&< (fdlog(i)) T+l Aol= Yole] 3
&7 g4 Fh(kglobal) & B5F HE3jok 2} F o) =4
= shiels fEsiH] 28 Afole dAle] Zyddo] sk =
gdo] ofd FY2EE JY 4 e H
pejEo] FeaE FH LYo BRE A9 AYE
2ol oJale] AgHr} F AHS T A g A=l &



78 ﬁ?! 74 E:E1 ]:Eé&‘!—‘ = uH'H)CwL (2008 1)

(bfdlog(i) = Py OF +(fdlog(z))2
(thglobal) & THE3ljof 31, ©]3
Bilo]Z @] H|t] e B4 tig
o] Aol ZHEel tiF AAA 2
Aol YA et dAIX| o] WS Fol B
3] glgt lojtt. Aale] Ao] grol W] 7[A] 2H& BF
Z310E W AR Rfo] Fhel| dldsl= Zedo] k] of
Zyeloz ARHrt

_9‘
A

r
g2
N

OE

tlo

ke

)
ol

=

z27

Iv. &¥
A& Windows XP #7304 MS Visual C++ 6.03}
DirectX 8.1% F343}3it}. 7} Hlt) Q. AJE A~
&5} 320X240 dVd=e] Jejz SaPsioict.
Y= vt e 2R HNAH A ERE o] &3 A AE
< A& ZY YR RE AEE 7 Aol gEd v A
27 JQARE TFIEE o} gt (E 1 )dMe B
Tr2e, el A vt dlolelE B3l &% 0174154
FHagh, Az, 28z AA GE dig AA Bis B
Ft}. (G Dol keloball€ bdlog(i)e] #H4 dAIx oA,
kelobal2& fdlog(i 4 4 YAAE UERAT
Eav 010119} el sl e vt e o ket
= oot o] % lnﬁH Agj7b HlwA A FAd=AR
Aol Risp} WA eka A7 gHe] Wsyt ¥
o Afe diHe s Ae AR e It
A AHEEE dAXE Fag ddld 288199
A& AE3E el 2A 247} H‘E A &
B =R de A9 oAge T ©
ZRE] AAe] vt o] FR RIgEA] ¥
st} Bict.

= 30frame/sec

o ]

ﬂJ

>4.

o
X,
i

T 1. Mo™ ZNMER|E MR| 95t Qx| B
Table 1. Threshold Range for Application of Global
Decision Tree

97

(a9 3)e F

2 olgstol

Hlt] o 2

AR E e} AAX
FZ5o7 A9H 7 (shot) S HolFa St

T2 3. B3 slcieo]

F5E FH 2
Fig 3. Extracted Global Cut of Advertisement Video

2. 270 6[Cle0] MM 2 £35S 93t bl

mlo

Table 2. Comparison for Global Cut Extraction of

Advertisement Video
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