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Scene Change Detection in the Hard Disk Drive Embedded Digital Satellite Receiver

ABSTRACT

In this paper, we present a hard disk drive embedded digital
satelfite receiver with scene change detection for video
indexing. This receiver can store, retrieve and classify the
broadcast data by implementing an interface between the

conventional digital satellite receiver and digital storage media.

Using this system, user can obtain more information for

efficient video retrieval.

L A &
FHo tAg wge wan A AHEETE <
o] W@ dE)uito] dolee A& AGH @
g 2 Aol FasiAc)2] olT #AA 27
we} 733 delEe AFFH AEE AT MPEG-2,
MPEG-4, MPEG-73} o]Bj3 BEE& FHoE Hal ¥
%ol ‘24317 918 DVB, ATSCE 9 Wéd FEQo] A
AHAL dAE FHaME B3F AdE FH TV =
ZaPpeg oha o i 27} dolgE A$Y
F A drt ol g delee] HF g A
Wd 719 4% gAY oy AFgAge 34
e Brimgt Mol HUTi3]4]. HDDE &%, A&
4, g9 A, 71AFAA ol LTFE BFA7))
of FRsl} ojzg Hejntle] HolHE anFow

A%, Ads7l AAE A2 E2F doly T2
7t Baseh o Fa: AML 97 AR 2L
WEsobnr ok Sl BRNE AFET ALgA
Helg medte] A= Al2"g Agsigc. 2
ERINE FAARL A&se] FAA Y HPe
derg ZE2 WA AEVE D st=gaz
Wy gANE FAE JlEd o Nadge JE
o A4S Fale) OAE AFelAS FYstel W
% dolglg adyos A%, AW, BHI

n AU A%

T94E o8 A9 ov) gl RHorw FREE I
9 oHS HE gudFL 48 AXyye] ok
(56171 23 iR 2neFe AATESFAA
o} e 3¥& AT Aade HLsrde gL A
A% gaz v U A A& dngEde 2
A AZA wdol Atk A, B g4 B4 3% ol
S8 3, 84, 39 BA4S ol &3 iy, AA ¢
F oA Y Fold. 71 gag ge a4
g F Zdg 39 A5 ol&se whgoltt. wek &
ol gko] 71&A olgoz AW FAddon JEdn
of W& &Aool wmA AL Jaold HAH 7B
BE RAFAYN Yol B JPoAE g o

- 259 -



2002H . SN ALS o5 SHAFEEtas =23 M25H M1E

b gk A BA whge ojnc £ AnE
HaZAgk Zede EA¢ #WEHE A8
B2 Axtzke]l st o] WL 8 WY AW
S AR F E UQAE o] Al ud Felo W
(FFNL +3387198 B2 A 71e3ito] H8
sttt MPEG 4% 99419 9L A 34 =
Efo] MPEGLZ ¢t5d Pelolrz HA5A7|0A
714 Age ReEN P AHRL AFUINE =B
E =Yg 55358 der) o AE e g
7)918) B-%#19) MB(Macroblock) E}] o8&t} 1
Y 19049} o] GOP(Group of Pictures)e] HU-FolA &
g WAsE Z$E Az A4 Ak R
AU A4 AAAZo] BloA @AY E 7 Solu.
olgj YR MB EHYL Gurg 29 o))
T WARLE AEAG] Bl BT F Lol
o] Aol AuRAFo] &= XA ¢H T4
B 9gko] wigiojtt. wlAlut Ao AHAH] RE
© P2l A= Aol oji= MB EIflo] &
Wl 229 Bt Hel 7]&@ uie} #o] MB €
dol ARE o]&o FANFL F&E & + Ut

Pl Bt B2 RorP2 JtorPl Bl B2 RaP2 {larPt Bl B2 RorP2

"~
@ (b) ©
Iy 1. FAaRA87 B-HA 9 MBEHY

M. A2 R

o] A2RE Z|2A Y BE FAvd RAFe
2 HDD%e} ©lolH mES e QlEdolA &
ARAg AE7E€ UM 29 28 st=dza
Wy A4ddEsArled BESxE veido 942
2E F4lg do]E 7} NIM(Network Interface Module)S
AAA Ha 5z H3 fAg Mz g@dy. og
A dojd A" ANzt o Ade W4 Ty
o] Egd AHioln, o] tEsid wd ZTEIHW Fof
A AR RS AE MY T 9 o
F371(DEMUX)E B3t Hddxlo] 7] WY Wy
2 A4Hd ALgA7E 38E U5 god of do]
B 202 MPEG 5357]2 A4Hn, %38 dsl=

Agels o] Mol 49l dolHEe FAAR AE/E
AR stedaAd AF 9ol A4 A%E ==
aBE ] AAEE dete Ae stegazd A
449 voJHE HBE 9o] B MPEG EEJ|E B
Jitk. MPEG BE7|& 459 MPEG HolHg Edsl
3 Z+Z} Video Q1T (NTSC/PAL/SECAM) ¢} PCMS
AA TVvEEH 29AE Fio £YPAN wge
QE2E A8 AT AP E ol 3 YA
E AR =2 [JFPEch oldd ARE 9T A
FHE 23 30 Yeliicl ddegd AR Hg 2
HEE o] Y7t JAHriUx] GorsEi¢R], FHA
# FHudAe] FNE e g mEE 93,
P33, B-YA 9} 2 fAegle] Aroldh Q23
duge ~2E32 AP dAT FAvtE Ho
FoaA ALEAVE e REL 44 AAE + 9
=% anAQd ARE AII 2¥ 4= FUAE
A&7 F=E JeEad 94 d"8e AuEAs
A& dxeFed g8 AHoz 2dsin 234 A
BE o §3td Il YXg AFFozH v o
94& gt BEAA F ALA) 538 ds)
A 22 F9 REC HES FEo2H =37} £33
&% STOP HlE€ F24 AFo] FaHD AIHF
old Adg AL AAsHA A AFE 44 vlolH
o] AAF AHEAZ}L 2RV FRY G2 EYJ(REW) B
L FE2Y HhL Qldio 9oite gggd Ee
olA3A e AEHE AWL Azl

2L A

s THAY — ¥~

| onsamwsean |
gaus
EE] MPEG VIDEO | 98E=
- DECODER| ENCODER i
4 suz
L

ag 2. A28 Je

#tl A AR @qulo]E)
L=128 e AAHH=H)
2H|E 2HE 28H]E
a9 3. HYL QIYAE 98 HdYA Ar

- 260 -



SIECiAaE YA CXE fuyss

Moo Bic|2 oA Z 9IFF T ME AE

EREL ¢ EE

A g gg

g TFE]

2YY4EH J

% 4. AHAG FE)0) F G349 AF ¢ A
Ayt

First B frame set t=1

Next Small GOP
t=1+3

Scene change occurs
at frame number t

Scene change occurs
at frame number t+1

Scene change occurs
at frame number 142

HMH

a5 AARY A% B8R

v A9 B4 9 03%31 *lzl’ﬂ I 28
o AHgR AHAg A& gdndFS oed ¢ B-
oA suay oA -EZM HAo] B7hE MB
9 A (Ner)e olAT olFe I-HA T P-HHIL
9 4#=E Jvehdd § »ikd MBY AF7 &
Anch gow FHAgo] dojgtt T £ ik
ag 13 gol Gore URoA AHAFe] wAstH
B-¥A A9 B4 MBEHUL ¥R E: odug
o2 $AF ARE Jeig. F &I 99y »
& MBEFI o] Xpol(Nmr)7} 7] ZEH KR 7). A

B-gxo] gurdt g2 B MB AEMeyd 59
A B-HXe geg 2P BAdd MB AFN)7t
ZIgA B god o] B-YAE vhgo] I.gx] £ p-
AR dEFHnz AUA B-YAoA A AL
F4Pkn g 4 gtk 294 1, AWA B-YH 9
#9493 249 BAgel MB AF®Nmet FHA B-YA
o] gk 229 BArel MB AF(Ne)7t 7]FA R}
wow Twix B-YAA FARARo] deogrin ¥
F vk Aoz, AW B-HAY &3 £49
Bkl MB ANyt FHA B-gA49 &uE 33
4 ®Ae] MB HE(Ne)7t 7IEX R o t)go
A T p-YAdA FHdTo] P n HEY
a9 5E ol 4nYFY IFEE BE.

ﬂ}o

el

v. 48 2 2%

FHARAE 4nFY AFE Y] & 29
Ade Fysigcl. d=d4E MPEG2E ¢EHAY
I 320x240 F712 30070e] MBE 7HA 3 1100= <
oz FAHUY. 29 62 o] FAuolEl o &g
39 B g9 239 A aga F A
2o MBatY g9 Abol, &3 A §449
9 B7o] ALE® MBY JAFE RAET. AMEd 7
F3He To=75, TI1=200, T2=200 °jt}. 1Y 7& o8&
MBEQ] ] 49 AUAGE FE ¢neFL ol j3td
Fed gange A5} gdolt

" L | |

1 18 30 L P— 0 " .o 050
@ 3% 39 249 MB 89 AF
F -
0 ([~ Bk Fom).
150 ' ! |
e i
s
nl 130 0 B0 e ™ 0 %00 W:__,

() D $1 kel MB B AS

- 261 -



20029 et xtZets| st S Etetaris =2 H253 A1

' 150 0 @ 0 0 00 1050

o
5 prase Nusmber

@ =933 A9 gAY 8 MB B9 A
a3y 6 o3gH 99 33U B3 MB EY A

(a) Frame #78 (b) Frame #189

Qe ke & wawew
U2 opo} M Fjof 2 o} wuy
@8 Come Ou Bver ;4

T

(e) Frame #831 (f) Frame #948
a¥ 7. 338 Ae 24

VL. 2§

e )

& A9 B A29E olgd A d AR
W9 Qe AR D& A AR A4
@ 4 9t ol@@ HDD W3 STBY 7152 o83
i@ demidel dolelg xRgos 438 5 9
o AHgAte BARE AT 4 Yok

N

FaEd

[1] P. van Beek, I. Sezan, D. Ponceleon, and A. Amir,
“Content description for efficient video navigation, browsing
and personalization,” Proceedings of IEEE Workshop on
Content-based Access of Image and Video Libraries, pp. 40-
44, 2000.

[2] R. S. Jasinschi, N. Dimitrova, T. McGee, L. Agnihotri, and
J. Zimmerman, “Video scouting: an architecture and system
for the integration of multimedia information in personal TV
applications,” Proceedings of IEEE International Conference
on A'coustics, Speech, and Signal Processing, Vol. 3, pp. 1405-
1408, 2001.

[3] Eunsam Kim, Hyeongho Son, and Baegeun Kang, “Design
and implementation of an enhanced personal video recorder
for HDTV,” International Conference on Consumer
Electronics, pp. 316-317, 2001.

[4] Yeong Kyeong Seong, Yun-Hee Choi, and Tae Sun Choi,
“Design and Implementation of Hard Disk Drive Embedded
Digital Satellite Receiver with File Management,” IEEE
Transactions on Consumer Electronics, Vol.48, No.1, pp.125-
130, February 2002.

[51 U. Gargi, R. Kasturi, and S. H. Strayer, “Performance
characterization of video-shot-change detection methods,”
IEEE Transactions on Circuits and Systems for Video
Technology, Vol. 10, No. 1, pp. 1-13, 2000.

[6] Soo-Chang Pei, and Yu-Zuong Chou, “Efficient MPEG
Compressed Video Analysis Using Macroblock Type
Information,” IEEE Transactions on Multimedia, Vol. 1, No. 4,
December 1999,

[7] W. A. C. Fernando, C. N. Canagarajah, and D. R. Buli,
“Scene change detection algorithms for content-based video
indexing and retrieval,” Electronics & Communication
Engineering Journal, Vol.13, No.3, pp.117-126, June 2001.

- 262 -



