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Fast Scene Change Detection Algorithm
in MPEG Compressed Video by Minimal Decoding
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ABSTRACT

A scene change detection which involves finding a cut between two consecutive shots is an important step for video indexing and retrieval.
This paper proposes an algorithm for fast and accurate detection of abrupt scene changes in an MPEG compressed domain with minimal decoding
requirements and computational effort. The proposed method compares two successive DC images of I-frames for finding the GOP (group of
picture) which contain a scene change and uses macroblock-coded type information contained in B-frames to detect the exact frame where the
scene change occurred. The experiment results demonstrate that the proposed algorithm has better detection performance, such as precision and
recall rate, than the existing method using all DC images. The algorithm has the advantage of speed, simplicity and accuracy. In addition, it
requires less amount of storage.
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(E 1) e ARBE B0 AJfA

o Test sequence [ [ Test sequence (2
Display time _6 min. 55 see. B min. 23 sec.
No. of frames 12391 frames 15086 frames
GOP 15 _ | 15
Frane rale 30 frames/sec 30 frames/sec
Bit_rate 1394 Mbits/sec | 1496 Mbits/sec
No. of real cuts 296 cuts 324 cuts 4
|

Specific frame

| 10th frame 10th frame |

AEB7EA Agte BHE 7)€ DC JA4E o83
¥ Bede Liu®l 4 % A8 wdeu3y E(tooDS! “Web
flix’[17)¢} A& 3ot Fn2, Webflixs DC g4zt
Bl o] obd &l Basly Tt nag FHM 3
AHEE FEse 728 23 U Bede Liug %o
A BEoEH AL m=30, n=2.3% 3d5oen “Webflix"
H3 B9 M+ “generating shot index s o7& A48
A ARHABEEE Yok A1EdT 9 ¥ g
qdol el HE A5 o 0% ool Hi ¢tE: dFe
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o AV

+ O/S : Windows 98

= CPU : Pentium II 350 MHz

* Main Memory : 64 Mbyte

* Compiler & Library : Visual C++ 6.0, MFC'

(B 2) HAE AlBA Do BUNSUE AT

[ T
all DC image | images(WehFlix)

No. of detected cuts 246 249 232
No. of missed cuts 48 2 26
I
Recall rate 8367 % 90.21 89,92 %
Precision rate 8662 % 96 | 9915 %
Processing time 18 sec. 110 sec. " 13 sec.

(E ) HAE ARA @9 HHMEZE AY
Bede Liu's

Method using | sed

e s | gt Wenttho | method
No. of detected cuts 325 331 308
No. of missed cuts 1% 6 61
LEe e | e |
Recall rate 6250 % 8358 8347 %
Precision rate 62.38 % 86.87 87.50 %
Processing time 25 sec. 156 sec. 18 sec.

<E 2>9% <# 3>9 HAHRZNE AL Pyo] Bede
Liue] ¥R Ad2 @, @ disiM o 6%9 20% o
%& Recall rate® Holil HEAINE H&E & + Utk
18l 3, WebFlixe} vl2siME Recall®} Precision &9l
M HEE A% BolBA HEA e i) o) wavt
A& Btk B8 49 AQlo] ¥a spHe] Aol
o de A¥ 94 @9 F%olE DC 94 7|6tk Wy
ol Hltje FZ& Mo HEsrld HE Ase] ¢
W g Abe e S A4S Holxn k. 1
gt 71E9] W Abe WY BEF (I¥ 8) go] A
AHog ofFe WAL vigoz T FHsl v 4
FelA Gzt ARAELE HEY £ QU aeE,
FE AHEZF obd EA9 4 AH 59 =Y Alelg

g ARHeE vetd ¢ e wde 977} dojor &
Ao Az,

frame 10528 frame 10529

(I8 8) 0iF2 HZE2Z o|RNZ HuHMY

6.3 B

€ =vdAE Ed Hvedd Ha B3gd 9%
WED JEg FAAEdE dndEE Agsd A
T e FxHYe DC TS ol 88 AANBE
XPE GOPE 23 B-ZdddA mazgge 23
TS ol &34 GOP Well A ez gho] BT A g3t
HA2E Ferh AL WHe P B-ZHY9 DC 94E
EF olgdhE 7|E WHEG 1dEx P, B-Z#H YUY DC
FEAA e 34 g3 Y gart A B
ol ot Z2li, GOP 992 AuveEA AHAS o
§ 2Aet7] g FP%Es way el GOP ¥
g ZE vYeddE 44 88 5 vk 4940 Adw
Wil 71& Wl v# Precision®t Recall rate %ol A
F& ATE R & £ A 53 €39 F3Ye)
B3 g Fo] of W& vt A¢ 1€ DC 9
BE ol 8T IS HE Aol e wed v Aoe
e e 4ed Bolu vk ALE WEe -2y
At FALE HE2X §F DC 8N Hx 59 Uy
& AHgStaTh Eu ek v Ax ARE v e =
ol & B o Wiel ALY + A7) WE
oA frAkE ANAl G4 SAARE T4 ol 43dhd o
HE ¢dE 2e¥ & Ao AzEd.
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