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Scene change detection using intra prediction mode and edge direction
in H.264/AVC compression domain
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Abstract - This paper presents a novel scene change detection method using intra prediction mode and edge direction
in H.264/AVC. When scene change occurs, there are less temporal correlation between frames, most of macro-blocks
encoded in intra mode. Using this property, the method calculates the percentage of intra mode blocks in each predictive
frame in order to get candidates of scene change frame. To further find scene change, we obtain edge histogram of each
candidates by using eight prediction direction of intra prediction mode in H.264/AVC. We detect scene change frames

with M -norm of edge histograms. The experimental results show that the method is efficient and robust.

Key Words

1.M 2

HZ vEYas dErYY 7ley wdd o gL &
o] FEju|do] FRJL YAH T U, B35 AEHY A$E
A% ¢ 7)go w2Hd @ 4EHE BEvde] FRE
BAstn £75Y gart dok o] F 4F F9dM HE A
g AEL 7Y 4T BoF F9 sy AAHT 3T
MPEG- 2 714ke] ¢t Jool A dArHAN FH AE A
W EL DCT AFE o143y DC-F4& Agses W
W1], &9 - w3 MVE AHgsts WR2), Intra ZE Q)
9] BESE AHEEE WH[3] ol Utk a2y oy @ %
HEL H264 of HE3rlel Hgsta ¥t H264914 DC
A HE7] AAME A9 full decoding ¢ ¥RFH, ok
Z Az ZHYg o83 MAREZ(MBIY 27 E 9
sl MVE A¥Ho2 ALE3E7] oyt wA %22 Intra
z9le] 7% Intra prediction mode 2 st HE v
ESE /IXNug U A HEe AHEH7] ofgrh

webA] H264 o 5L o] 88 ¥ HE HE o] o
T U o] F JFF intra ZHYY intra
prediction moded] ¥X #HolEF HZZ ¢F FYoM FW
Ag HE&ste $ldle]l ded o] $yE intra T YTE
neisr] Qi FBF FH AY HEo] oYy WA
2 =FAME intra frame ¥ o}yl inter frame oA %=
intra mode 7} 7]'7‘]“ o R WA & ol &3l H2640 i

2

4% 9old n% AW A WE LuYEE AL
» AAKS A7V WABH HLRE
- AAKE RN AABH WLER
wex AAKE A7 ANBH T8 - T
¥ B Q7: @%  awAe =4 )z 97

- (RO1-2003-000-10412-0)A ¥ 2.2 +HHAUL.

scene change detection, H.264/AVC, Intra prediction, Edge Histogram

2" o M= 7]&o] AT HoA Intra prediction mode ¢ &
¥2 Az ¢ B9 A A& Py ao g EA
& 71431, 38 AE Z intra prediction mode ¢ 2 %
o ofx uwEgAdel FAE ol&Fd MRE W HE HE
W asj@ch epA g 48 E AL Y A HE W
We AYsn 71&9 AW A FE Y waso 2
EgAH A4%E e

2. 71E9 M9 Mg HE UY

Intra prediction & H.264 o #H4® A2& ¥y 9 3
dolch Intra ZAIYE HE AF& 16x16% 4x42 oA
b d43Q] Intra ZAY AtololM FW Hgo] doid Z
£ prediction mode®] EXol & €3t AL Helo F,
intra prediction mode £X ¢ Aol FA A AolE K
32 2 prediction moded] £¥o] & W37t A& B+ AW
o] ot Aojrhl4]

A 2o A MBS intra prediction modeE Y Eb
W7) st W4 Model & obzhst ol Hewch,

0, for 16 X 16 prediction mode
1, for 4 X 4 prediction mode

% intra ZH Y9 °*}E %274& 939 2 sub-block
(3 ZHYL FEFA RE 20708 sub-block 22 HEH)
% iR i+1¥A intra Eiﬂ%l Atole] A3H€ prediction
moded] REXE UehiE Aff & 8

Mode! ={ (0

by Mode] — E Model, |

jes

2

k__
At =T

9 Ao S*= kHA sub-blockel TEHE= MBY Hi



L2 9

ojulata, | §|e

) sub-blockol E3HE= MBe| Mg 9 Mode 0 Mode 1 Mode 2 Mode 3
" @}, : — LI— =
= /
B A8 23 ¥5daa)E Affe 999 AAagcs [ o L Jomean o |
vwate g3 2ol ;‘é—ﬁl‘?}. : , H-v)
L Tt 4
1, AfF=A
iy = Eqk , &= 0, AfF<A ® 1%1 16x16 intra prediction mode
} l oo T e TR ST Lol e TSI (3] S e (R el ]
.u.lcmqqnw..,.[p W) (A TeLc Lo f [FLelm) W Als] c] o[ ¢ [FL L [W[A e [ ] e Tl
Noue @ Z#H99 sub-block® 7RFelth o714 E R j”ﬁ?g 0y '%%\\
diivi0] Q99 YAKTHET 2 AS WAL vAA L [t L . 7 AR
Mode 5 Mode Mode 8
intra ZaQ AlojojAl A Aol oyt AL, ..,.[q\o]”qqmtm—c[n[s] TeLRI W[ A[a] ¢ o]t =[] A [&[ATe e o] e [F[ ][]
N B 9 e
3 Motsts Mol M@ S by BN B B nefots
¥ 2. 4x4 intra prediction mode
71€8 H264 A9 4d A AE wye A$ intra mode o1 2 3T a4]ls5T6 778
ZHATE 1287 W ] P A FW A HE o %) wrek % non-1 1T 6 iss | 6 | o6
ol o B =FJAME intra TAY B o} inter L) (Z=°) 180 | edge
A7 B E WH-E A EEd F W HEY A4 %i?} L _
Az uy;_g Ao 31;2} B} o2 98] B =DejA= @ £ 2. intra prediction mode®] oA =&
o \H= pis ol . = e -
=9 9 intra mode 2 $25 UE MBS WE&s ?6} £ 4 BF0] BE A4 1807 oA BFE Feigy, o
o 29 dE ZAYs FRE FIF F, intra prediction 7o) oz E4L GENIE 4xd Eo] BE AL (" oA
mode ©] 87bX WFAHE olgsted 7 Fu ZAUY AW was mewrt wy BT 4x4 BEo| non-edged] SHL
H2E1Pe 7oY. 42Hoz s2eade) [Mnom & HAE ALl € non-edge = AW, 1 9 A
ol gsle] AW AY AEL FYPI} $ BFEL HY 1 non-edge & RFE DX Feth
esxs S T3t AL g 2o
31 9 Mt &8 3= .
B9 Ago] dold A% AH FABAT 47 WRol . _j]_lv s €ans s 7 nom_edge @
o9& ZHPE FE3E inter mode BT intra mode  H 88 L = .
iﬁ};}% MB_Q} _},:7} E‘] “-g_.‘:]_ Oxe‘]?} E/“E \j].ElO;‘ 7; non’—edge 764)(4 1,2,3,4_7wn—edge
A intra mode £ FEI H= MBSO MILE T g5 el = g8 BRAA (AR 4xd BE oA 3
LAY AZEG 2 AS FY AF Fy Tygoez AS e = g
) ole] E 1 & 341599 Lol = 48 N AW A & %atn, N & non_edge 7} obd 4x4 BE2] AFE 90|
> gk}
o] doju= G449 intra & inter & £33} Hi MBo # =
T W25 vERE Aot} N olZA P esxs & olEI 2 EEe] AT YE
aTEE oA .
intra mode (%) inter mode (%) A7 FHE BAR. 29 AT 25w A o
0 0
A A% L9 9759 5 a1 Fon BRI 8x8 BE9 AT 7HEAI 1 g9 X
1 9 4.49 9551 389 vertical, 28 99 X35 horizontal, 39 FH
E@5W 45° diagonal, 49 Fo] TFHW 135° diagonal
_;IJ_ . H 3 4 H & % & _}]_r?_o
1. intra mode % inter mode & ¥ 33 ¥ MBS Wi S o)2ba Berar).
32 B ME AS
3.2.1 intra prediction mode S Ol 2% ofx] EM F£&
FHR Y ZHYY A EAHS dotrryl 95y
intra mode® #3338 MB9 prediction modeE Aoy 1

2o el oz wrEks Holgth H.264 ¢ intra prediction
mode & 191, 29 Zo] 47}A 9] 16x16 predeition modest
97k 9} 4x4  prediction modeE  UFolA[5]  16x16
prediction mode & AT E H$E= 4x4 BE 9z ¥
o Y% modeZ XNAMETH 2 moded WE oA x
arctan & ol&3le B2 9} o] R}

ol X Held oA WL o] gl 8x8 BB
T A Wak(eses) S
mode7t 1Y A4 8x8 &

k.0
6}“‘:'

EDEE:
FUG e e T U 4x4 25
% ol ¥4 oA B4 Yy

a9 3 9dA 39

322 oX] slAEY
MPEG-7 oAl sl2&Ea9 71&xHEHD) G+-& 16709
sub-image® W1, Z} sub-image ¢ =& o L}

A
L

D=

BuE oAl A F79 A bing AYske] o)A bin 80
AR shite @48 dEDTE] o] =RAE A 49

13



3%

1

=

g oA ol &8t 80719] bing

323 =9 et AF

A& Fd zPPe A& Sisled FRE FE9
ZHYEY oA | 2EaH o] HHEF AL} oA 3
2Ead W el AR, EHBD (Edge Histogram Bin
Difference)& obeie} o] g}

13

Ly a

EHBD(K) = iwﬂa (K)-BHB(K-1) )

Sl AellA EHB(K)w= K8d Zddold ids o=
2E09 Wg Jelig, EHBD7} JAGEY Ay ¥ Ly
ALY oA WEI E Aojmw B HAEo] wAY Aow
A o) g,

3]

4. HE 9y 2 Ay

Age] AlSE vit]e GAE 352x240 7] 30=H Y
F 189 intra T Yo F53lE H264 vr]e gAHAH
DI A A ZHYY intra ZAYel YA inter Z#)
der RIzy H264 ¥Ue FaHAE)oz TAHq)
% Agel AEE TR FE9 AL 7%, FHE A
2 A& dARE 7400] 0}

A8 Ag HE AT #H7 Fe
Precision °} A= loy g A& ofzsl 2

=

Recall
o] RAojdr}

[
Sy
o

Recall = x 100

N+ N,
6)
x 100

Precision =
ecision = N Nf

AN NN, a8ln Ny 722 A AE8 A% 22

A 2@ A, 2R AEE AFE =8¢0 4 ) ot
N,¢t Ny o] %84 % Recall # Precision & 100% < 7}7
AAH F& Q5e dehacn @ 5 ot

E 342 4¥ld oid V€Y i AQE wye

Precision T} Recall & 2o & ti2ie AF FAd ois]
A Z1E9 BHET AL d el Recall o] 453A &
¥HH Precision & %43F HolA & @ 4 gtk o]|RL A ¢Ha}
T el AW AEE &R R A$e Jou Y
o] oA P 5’*°ﬂ’\1 dH ABoR HE: HEe AS
7t S E_Oiﬂ—tl} JRE FHE FFdE BAYNA intra
Lge] BF FHE ZhEHo AR HEd A7 4717)
g Zolt},

A¥29 A= B59 A} ol e A3
Ao intra Talge] EAA %) R} )& W
2 Agoe] Brbestd. Al =#d 2] Recall®t Precisions
FHEY A AA 2P v Precision gol 453 Fo}

e
:13

4
=
T

A& ¢ & Ak
5.2 8
B =RoAE 7t Zyg e MB—4 intra ¥%3te] HE&
& ARz AW AP FRE FE33, Fr ZF9e

intra prediction mode8] WAL o] &3l AL oA I~

14

scene | Correct|{ Miss | False | Recall(%)| Precision(%6)
1 26 17 9 3 65.38 8
2 23 5 17 1 22.73 83.33
3 14 9 5 11 69.23 45
4 10 3 7 3 33.33 50
5 7 2 5 0 33.33 100
6 6 5 1 1 83.33 83.33
ki 51.22 74.44
E 3. 7189 #¥9 Recall F Precision (2#1)
scene | Correct| Miss | False|Recall(%)|Precision(%)
1 26 24 2 17 92.31 58.54
2 23 20 3 3 86.96 86.96
3 14 12 2 14 85.71 46.15
4 10 7 3 5 70 58.33
5 7 6 1 0 85.71 100
6 6 5 1 2 83.33 71.42
PR 84 70.23
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scene | Correct| Miss | False|Recall(96)| Precision(%6)
1 26 23 3 13 88.46 63.89
2 23 20 3 1 86.96 95.24
3 14 10 3 4 7143 76.92
4 10 10 0 0 100 100
5 7 7 0 0 100 100
6 6 3 3 1 66.67 80
Kis 8559 86.01
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