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A Unified Framework for Shot Boundary Detection

GENG Yu-liang, XU De
( Institute of Computer Science, School of Computer & Information Technology, Beijing Jiaotong University, Beijing 100044 )

Abstract With the development of computer and TV technology, the content-based video retrieval system becomes more
and more important to organize, index and retrieve the massive video information in many application domains. Autematic
shot boundary detection is a crucial issue in content-based video retrieval and has attracted attention of many researchers in
recent years. However, few literatures are reported to make a unified method to detect the types of shot boundaries, such as
cut, fide in/out and dissolve. In this paper, a unified framework is proposed to identify the various shot boundary types.
Firstly, each video frame is represented as a point in HS color space, and the video sequence is mapped into a normalized
feature curve by using the L,-norm. The feature curve can hold shot boundary characteristic very well. Then the detection of
singularities with wavelet is employed to identify the potential shot boundaries in the feature curve. At last, the shot
boundaries are further classified according to the characteristic of normalized feature curve. The experimental results
compared with the conventional schemes achieve satisfying precision and recall of detecting shot boundaries in this scheme.
Keywords video, shot boundary detection, wavelet transformation, singularity detection

Vol. 10, No.5
May , 2005

1 3§

I}

BELZRAFEEREARMABENNEN K
B, BFRME R EHFET AMNBEES
(6] e, T A0 9 B T 0 5 LB AR &5t T 46 5
HEAMTB AT, b T AT fsh 20 ) W0 550 048 LA A B
RAMBFEEK, B, AXERORHARFEL, w
FEREEHARRIFTBENFR, —HEEA
MIRERHE EXMFRET, ARETAFHYR

i 7§ B 3 :2004-02-23 ; 3 ] B # :2004-09-28
B EEMA KER(1975 ~

BRRBEARNR ORI BT, FFEETHAER
BB R 2 T8 15 By T P 9 4058 80 IR B R AE (J0 B
& QE ERAEHE) NEEFEPERRARE
NEMRBA B, ERHTEANETREFRE
RFR, BHeoma T HGER KARHERR,

HTHMESEHEENBERARN, FET
EHREHEAGR, B T B R H 2 8 AU X S K
RF R B, BMRBES AR, W — Bk 2
BB BHEMR, Mk AL EGR R EZEL
M. HTEBRMANETAFNARARRRE

), B 1997 KL 3B R ¥ A0 ,2000 EFF RN BREH BN E D BiRm 26, R

hZELEEHELE, TEFRFTAAISEEEELE XTAANRBERENIEES . E-mail: gengyuliang@ schu. com



%54

WER S Gk 0 T4 I 0 58— g 651

o, — AR RIS o B R Bk R R
ERENMELWRBORR R ZE S, XA
WERR. ST ARREIBRTERRN L
SR, E, B3k R R B T A A R
AP +oEEMRE,

EELAFRWSE, BNEEHELTIHZ
RWEE" S BRP RGO HEEATFLEESE
W, AT HEEHR2HTLAREESE RS, &
EEEED  BETHRNETRREE ETHRL
B ETHFERE ETERAETEAERN T
B E RSB, £ EF A DCT ( discrete cosine
transform ) & (. DC ( DC coefficient) E 4 . R 45
FRAMEH R BEHFMERETEL AT,

B FEL D F AR BRI RS L WA Eth
AR, EHTELAGR NN, F A1 —
B ARRE B LU A, M, RS BR A B Sk k
Wich e R AR, B AR, 7E AR R
L H SR B B 2 28 Y f) W AR, TR W Lt 2 A B o
T, HTFXRRMBEER, Bk, EER—SL¥ER
HTELHARMHE—F L,

Zhang B B4R W T {6 A3 B (E 8 47 28 28 F ¥R 22
BRWMEYE, ZEERCHARE, B EHERFRE
FLRBREMNER,TAEAXH#ELRMY

XER[SJRE T 5 B0 &40 B R Gk Fam
TrEE 0T B R SR8 1 Xt 5 B R AT Haar /K 43
R REHERARASBNBEEFEERRGRE,
BEMAEA S B KN KT (edge count, edge
spectrum average, EC, ESA) 3 & Ml & A IR H
(fade), 3 B X £8 2 ( double chromatic difference,
* DCD) 3k # & & 4k (dissolve) , B /5 Fi = A ¥ B iz
3 /& & ( spatial translation motion vector, STMV ) 3E 52
BRBERR (wipe) BRI . SCER(S ] BT X872 = £ K
BRI B T —Ffxt 3 ﬁ*i%%%&?&ﬂb&
TTRWAS LKW T R B S RS LERBUR, R
X HENREBRER —EEK,

XER[6]RE TEF/MENELNFKNE
0 BPE SR BUHLARBUIE B 64 4 B AR 1E AN 64 4
BERAEME, A ADEERNBEBMRETF
RRREUMECBERERLUR, REERX
¥¥ 5] B # (support vector machine, SVM ) ¥ & %54
SHEE REMERQM A, XM6JBRET
—FFANEL RN T E, BREEELAGA
NHBEBRBEK(BHEET SVM WEEHEFZH

%) , T BLXSERAR I 0 JR BE 4 th RAK B O 3o
ETULEST, FEEEREERNBENAER
P AR I T —FE TR E LR RN
BGE— AR, B, B S, 3 O o R 4 A SRR AIE 7S ) R
HRFIE R ET TR B RBT I 5 82 TR 1E S8
EA 1 RRPAE R 2R A BRES, KR, 1 AL B 2%
TERMGEL N F R L RA RAFE R0 K B T
ERSAES NEAFETRARINESHER
e, FF B R A BRI B R T, B A SO
BRI AE | B &, T LA G L RE
BRI A 1 ERE LR D FK
1B] P R B i B B B9 T A PR S B W R B Sk B
-, KREW, FXEENUEHR B L
AEKARKEI FRAABRRHELRNERR,

2 RELBRBRMEGE— R

2.1 RITRFAE th &%

TERSRGE A 437 eh , DL N 2558 % i IR X
FHIE (AN (B8 B S RUE R ) SRR, T ELAR AR T
F7 51 4 B8 B % B%) 4 A 7T AR Ry 25 4 R AIE 25 6] P Y
— MR, ME MR RFERZ TR,
HARERITEFERER . XHFERRE—E
BE ERI T HMEE I, R BT AR
oL, U R 5 25 ) BE R B LU B, R Z TR 4R

B TR RARRE , R — A IR A AR
B 2R, B O, AR AT A0 R R S B e B R I RO,
EXEP, TRASAXBENERDLBEELN
HSV BRI 8 7 2 T Bl 6 B 7 BAFE S R
ERHER, B TRESBZLEB m LB, Bk, 73t
BEHEyER, AEREEMBMESR, F AR
wRES B HI B 16 MEM 4 MERBD 2 4
HS BERHE E 7, 3t 16 x4 =64 NH J7 % (bin),
BIMEFEOBELER(0,¢], c HTMPKHER
BE BB RR A —1 64 SR RRAE R B

h = (x,%," %) (1)
Hepx, REFESRNE i NEFTFNE. RHF
3 V I FR N 64 4 HIARAE B 2%
Vo= {h, = (5,(2),2,(t),24(2)) ] (2)
He, RN S FERBFF P RFS .

BLNARBMZRIFMERR VBT R
ROF#E—BHNENRRE, BRERESEF,
FADMESTATUEREENFR RN, Hl T



652 o E AR B ER E10%
HEERERE', FI A SR B 5% w5 4 ih 22 1 BLORBTHE
g,j'gj 1 ggggrg] ,Eﬁﬁd\&ﬁﬁ,ﬁﬂﬁgﬁﬂ‘ﬂﬁ%ﬁﬁ Tab. 1 The feature curves of different shot
BREGEENTEME, NEREITEERE, boundary types
B T 1) — 48 sk o RO AR 48 o P 2 e AL, IR FEARE LRI R LX)
AR SR A A EL A A RO IR 8, A SCEE RS ¢ it - | e— BERER, L s ()
SRBOMAE R B b, B UE 1, W B B R WS B DL T N RRN—TREMBE
s po st AL 7 b ; . msensnnss Loormaties (1) RELH L
1 ﬁﬁfﬁlﬂéﬁﬁlu"f‘“l HEAFIE LK - B e S P
L(t) = ||n,], = ¥ (x())* ¢=1,--,N (3) ~ Loormatna () R K —
=1 AW — M RWE, AR
He, ij%rm@mﬁ aad 30 5 (0 B 3% B M

B 7 B2 XA, Zx (¢) % F— P

BRSBTS THE—- MBI B,c HEE,
REWH T B 1 ERIEM K L) PRRKER
EHT

max ¥, (5(0)"
(4)
s. t. Zx(t) =¢c 0=<=x(t) <c

B, X G EE MR, % 5 (1) = c,
Y ikl =08, WL(:)KBRAM, D

64
Y (x()" =, SHRG) #FHE—1L,8

Logmiced (8) = Z(xi(t))z/cz

BT Bk B — A R A e 1) B 28 18] 2 22 4 i PR
SRR S E B, ELIE K e R EPL B — R E R
B A, R — 883k v A9 W18 PO A M, BD LA AR
3 B W B 5 T /S 7 5 ke PR O T 9 280 0 2 3 K, B
Rl 2 AR, R IR | 44 IE g RAE Bk
HFREFEY B AR, WA Sk R FE,
HX FARMBER A F LY, H 1 Rl R K45
AR (IR 1 FIR) o

X T RAE, T8 Skt 528 Ak S A T A 4R T
6], B, 1 4B IS — AR AE 2R L ormarnea (¢) R
HRBBC X FRABR M, BT — 60k A § i T
B, TE—8 kMRS R A ER B, X
BURBMETRAN, A TENEPMEE T &
HIGETHES TR R RSB c, B, 1 15—
ACRFAE B 2% Loormainea (¢) 76 B2 B 0120 2 B — A W5 H
(R (4)UH) s 3 F B4k, BT — B2k 0 OLIR W1 Z i
HE, R G —8k (R muZE s B3, 5K 1 47—
WRRAE M2 L, e (1) TEFR A R R B I~ B

t=1,-,N (5)

FETHEE, BERANE, ERHHERT, 8
PR 1 8 — 88 3k R 18 MU AR T A BT — 48 5
HERMBAN) W ETER A EH T, WS
WAL R BT R by, = (c,,00,00,c,) R
WA R BIDH b, = (¢, ™), (7,
¢ e e™ ) K (e ey, e, ) IBEES], BRIk
BB AN A MRk, BB A F W, B =
RRLERELR S BEMERA AEFE SR
Sk RSB AT S BT R B, X A B
R JUSRARAG , BI85 Sk 0 SR 000 8 9 B B W TR/

MBS ET B ), IR AT R ST 1 AR
B LR B s b4 R B T ) e 22 (A
) BT LA AR A DRHE S IR (AR5 T AR
EIRMSI Y, LR R BT, BREMBESELN
Fhb BR H AT (0 AR ; QBT S B S i T
R8T HRM R A B, AR 2 S, Hikst
W R A SR RE 1 ; @R E £ IR 18 9 3 i A8 it
BhMAHUEEARRNEEE, 14HTE
BN RFRIE | BRI MR P EIE R :
2.2 ELHRRVEE

MERDPHAUER, H—k 1 FRMEHEK -

Lraid (OEELN AR EEBEFT, MARFSL
Bep BT/ TR AT AR BIE S 8 F R, I
e S py & e, R A SOBE /N B A4 R
B 1 BAFEM LR, SR SCPUNT B8 3k RAF M AE 1748
WL IR | SREMEER LI AR BN RIFH
SRR TR XTSI — 2K,
B 0(e) R R, W B &1
f: g(t)dt =1
limg(t) =0

ot

0(t) I— W SHE X P(1) =do(t)/de, BN

(6)



%58

BERE MG R AR % — R 653

+

[ w0d = 0, rix w(e) RN B R, IR T A

B8 L0 =L(/a) T f() X FMREE (1)

FERIE o UG ¢ b RO/ AR XN

W) =)+ B0 = )+ (o Lett)
de

d
=a (0 (1) (7)

% 6(t) B Gauss PR YA, do(¢)/de L Br ETE B
T Canny /N, Mallet iE B8 T Canny 31 2% & 1l 45 1t
FIRAAFERGEYRBRAE" . TBP, A
X AE Gauss B RBOR LB L FoOR il

MR ATULENY, SRE « RRE,BTFRES
f() 5 PREE 6, () WBRITHEFETHR/NIKE
6, BT LARE R 1 o K ) 28 40 4, X R g AT DUE
HEIW, f(e) | BRI KME R LS LN R .

BLORARWEESE:

(1) Sl i+ BT 5 h 8 — i iy HS BB H
7 EREN T4 1 BRI LR L, mariea (1) , TN
1(a) &P (RERAE 1(a)) , REHEH—LRE
BHR Ly priicea (8) I/ HE W, f(2) BRI EIIW, f(2) ]
BENA—ARIE B K Logrmatiea () TEAR ST BERZS TE P
N R IR B F 5 (M, ), 1(b) fis, B
M, B TCH Py, Zy,) Py M, TE Lpies (8)
BT, Z, R A M, WEUE, AR LD, 2
FRRRRERN T ERXBERERLAR, FRED
HORER w, WIRES M, KRIHRE T, K

K .
T, = EZ ZM]_,] € [PM,- - w/2,Py, +w/2] (8)

BN, T, RUBRMBEA M, hhLHBEE O FHRAER
ERWTHEN K, EP, N I TRIFEOAN
MBRESHEE KACRE, LBP, MK=3, 4
Z, >T B, M, W BB BELAF,iER B, BN
HREE XFEPRA - REELLRES
{Breme} o SLIGGE A AR AR R A R R
R 08 o R 7 A Y R IR AR R AELA

(2) BMWBELRE

EHEELDRNER, TEE—BRWEL
WA FRER BRI AT, b TELREE | ST
ik bR I A —ANHrER, T B RS2 et R R A m, B
A PR — T B R R L, B AT R AR M
ft #7728 R o X 40 3, R R 3T WA ol R AR
B A B Lipschitz $53¢'°' ,

RIE, F R MELNANEILES, HFE
MEEKE LN R B RS BRSE A LS
BRME RSB OR/MEE S S, 3K
HAEREIH R IR A, B S RS i M
LA R KA EEWTF S, 8 S ERELHRK
LS 2=

FE[ S, S 1 i Fp 9 X [|], HH B R — 1L i 1 4
FE MR Lypaiea (¢) WO E BT 5

D(k,k+1) =1L, ...

ke[Se", s _1] (9)
Hodr kR LR B o S, S A
¥ RE R
STty

[ Z D(k,k +1)] - max(D(k,k +1))

Ticul - K X

cut S?‘h' _ Sliefl
(10)

MAZHRENERELURAXATRREM
max(D(k,k+1))J5 B ZEHF 5 K F HEH. 4
max(D(k,k+1)) > T 0, B3k 34 F 4 BI™™ H—
MRE B REMERE kWK HERE, X
BT R GLREES B .

(3) Hge sk #i AR

EHRETREGLER, RN HRFELAR
BB~ (B HATH— KW, BN
FAE 1 EREE R R PRI L ST B
BE, X R F /N 7 28 e ) 616t 4% P — A e (L
B 1(b)H D &R),TRAR DA FREAE | BRI
M 2R PO R B g B i, X I TN AR S R (B
i 2% o B9 — N e (LI 1(b) P F 1) o

FEHITHE LRI, 5 e/ N EERKE
AR KA Hi 22 BRI 2 B 0 25 [R), 5@ o o B Sk B il
1k FHEATRCR R X 4 B AL MR A MR KB, B 45T
—BLBFNERBE G — 5L WEGWES R,
Bp ST, = B B, WK BT AN Bk R OB A
BT AN BERAR B EL AR, XAHERB T
BERAR D RES (BT A3 MU LE
SN FHOBRAR A NEHFHDR R IHEAAN
REHARBESR B EHBRL AT AL
AEABLARES B, B FRAE(WMNNK
TR, WA 1P E JOV—RIEGR) PERRAR
(6 R AIE Bl 2% 4 0L 437 B B TE R AR 1E ) 5 A M A
SR BBEH P K. BT8GR S0 R B



654 o EE S EEER

F10%

A oMEAEERRNEE, B AFRXHELE,
HELRP,ACESTE 1 R EMR L, . ()
FEGE ALK [ S, ST | AL r, KX 4P
PR AY R '

max( L, iiea (£)) - (Lnnmnlized(szigh‘) t Lnomllized(sieﬁ))/ 2
E g gt

ke[S, s (11)

BTy WREEE, S r, < Ty, 0, WELHF
BYM RRABR AR X RER B MR A i R
AIBM I MEBERES (BT MR KESE
BB R RIBM = B} - B}, B
Far e KM ERESMRETRE(ER 1) TES
FEABRKOEN, AL FEERBGERETEMR
KIE&E B FREEXE [Py, - w/2,Py, +w/2] 1k
(BERBIE T.(Py 2 B ERBFFF HHWT) .
B AR RH I, W 5, AR /N R B R AR R R
R M) o, RBRSR A R KRS B R E,
BRAX) BHITE B FreE XM b AREN
MRMEE T, HEHELARAEL R 2. LR
R I W H e L A,

3 % B

HEIEACERPOR, BT 4 BN 2 3C
By DREEDE HMSTD BE#TTELAAR
W% bS8,

LN ARG RGITM T E—RERELE
# (recall } R, F1 75 #E 3 (precision) Rpreciaionjzwj/’\§
B,EMNHEXIT .

R.m =N/(N+N)) s R precision = N/(N +N,)
K N AERKHELN, AREE, N, HiREE,

AICWKA T XFIEMIRAE

TRPERT 4 RS, BELFAF SMERM
HiE R, —3A 16000 ROTE B, & 100 BAE
ko BARMIR/N K 352 240,24 ARG, K
2 BRI B 4% 3k B 2001 TREC video retrieval test
collection™’ H i) v 18 VLI

ERLRIS BIFORMMEBEREREER
8, — BB E W S E OB K/ A 300 b, VB RECH
Gassian K%, /MERE a =4, KREER BN, AR
T8k R R 5 — R BUE T 8IF IR
Ro 1 BRHERSMEZNLREE A3 FR
¥ E (explosion) 553k R4 C(cut) .Bk D(dissolve) |
WAL F(fade) Z1F00, K, B 1(a) HH—1LEY 1
HATFFIE R, B 1(b) IR B B L7 (» BT
A),BE 1) HHERBAE 5, BEEBIGELAR
(FHRC), R2HBTERER,

1.0
st
0 L L 1
0 50 100 150 200 250 300 350
F F F D EC D D D D
(a)
1.0 . -
05
0
0 S0 100 150 200 250 300 350
F F F D EC D D D D
(b)
1.0 ' , , . —
05
00— 50 100150 200 250 300 350
F F F D EC D D D D
(e)

Bl (Ens)rk

Fig.1 Experimental result on sword stained with royal blood
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Tab. 2 Experimental results of our algorithm
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Tab. 3 [Experimental results compared with the
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