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ABSTRACT

The Research will be focused on Video Scene Change Detection Algorithm in Un-
compression Domain Using Image Histogram Information.

The proposed algorithm uses non-cascade image segmentation and cascade image
segmentation as pre-processing of the algorithm. The standard scene change detection method
(Absolute value of histogram and Chi-Square value of Histogram) is used to detect Rapid Scene
change. Counting histogram Bin is used to detect gradual scene change (Fade and Dissolve). The
Result is compared with the general histogram based algorithm using Combine Recall-Precision
method and Time consuming of the algorithm. The simulation will be done using Matlab.

The proposed algorithm show very good result in Rapid Scene change detection and
gradually scene change. The algorithm also overcomes the noise and logo with in the video in fade

scene change detection.

Keywords : Scene Change Detection, Image Histogram
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2.7 M31¥Nngu4 Recall-Precisionlumanaaavuiszansmmwoanaany

a

lumsnagevlszansnnussdaneany azldminaaeunldnulasnaliiFenin Recall-

Precision 91AENAITN 2.10 tag 2.11

Detects
Recall = - X (2.10)
Detects + MissedDetect
.. Detects
Precision= x100 2.1D
Detects + falsealarms

Taeh

A [ 1 ~ [ 9
Recall Ao dasaunamnsoasrsyld
Precision flo AIANNADY

= VAo A [ 9
Detects Ao Mmndansanuaitdula

. A 1A ak Y %
Missed Detect A9 A1noanaanuasiadylild

€

a

False alarms 9 A1NOAN0ANUATIVIUAA
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Glu1J‘1/1‘Lli]$ﬂfcﬂ’)ﬂ\ﬁ1ElaS,’LEJﬂﬂﬂlflﬁﬁﬁﬂ1illa$ﬂlu@®u@1\m ‘n”l@mmumﬂmmnamm
a a {dy T 1 3 [ Y as = A
INYTUNUDTU Tﬂﬂi}mmmumawumuwaﬂq ]lﬂl,l,ﬂ ﬂﬁ’f]’t')ﬂl,mﬂ’)‘ﬁﬂﬁi}mﬂﬁﬂuﬂl@ﬁﬂﬂiﬂﬂl’ﬂ\?
d' v A o d' d' .
fgmﬂaﬂmmuwu‘wmuiﬂ ﬂ1iﬁ1ﬂﬂlﬂﬁﬂuLLUU Fade ﬂTi“l’ﬂi].mﬂﬁEJuu‘U’U Dissolve LHaznN1IrIga
= . ~ = < <3 o Ay 1 9 o
SIGIATSIET Wipe Tagnoonuuy Tasmsasuwduvasnvuia 2+2 muuw”luums%ummmz
9 @ dyw o an Y [ a R = &
PFOUNUY ‘LlE]ﬂﬁ]WﬂufJ\iuHﬁu’t’J’J‘ﬁﬂﬁllﬂ“ﬂi‘gﬁ']’f)ﬁﬂ@ﬁﬂmﬂlﬂﬂﬂﬁﬁmmﬂﬁﬂu!mﬂ Fade 94 WAC

Fernando [4] Waue WBua liaunsaldau1anuiaTe Taena lvared semn

3.1 YoMHUAYEINUIVE

3.1.1 In3eanoniineiiily
Software: MATLAB version 7.8
OS: Windows XP with service pack 2
CPU: Intel Pentium 4, 2GHz with 512 Kbytes cache memory,
400Mhz front side bus
Memory: DDR2100 512 MB

3.1.2 Format veanmililumsnaaen

BMP window bitmap file titel¥nmit1a liifnsfusavesdoyauasilit Noise v

Sy
NMANUDY

3.2 myvigan/asuuuuiuniula (Rapid Scene Change Detection)
Tumsvinauldouuesmuiuy Rapid 511$38msutnmesndiudiug wu Aauiailu 4
AIVOIMN 1 AN NAM5UULIIVEY WAC Fernando [4] e ldlianumnzeauszying

I~ Aa A @ ~
ANuTwazlszansmmaagili 3.1
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319 3.1 msuisdruveImnlumsn yanlasuveamminy Rapid

= ag = . ' < !
iagon 1 aﬁﬂlumsmﬂqmﬂaﬂummmw VDO 111U Rapid Tﬂﬂmmmm‘wa@mﬂumm

[

1 (% 1 Y 1 1 9 LY [ d‘ d' Q' a A [ a R
LYUNU uavz liuaazaIugeaUnunY \‘]?j‘ﬂ‘ﬂ 3.2 etnNlseansnmueIdanasny
Y

A T W Ak A ) A A d?‘ I 1 [ o’/‘ =3 9 1 ]
!,Ll’f)\ifl]”lﬂ'l"l’ﬂﬁﬂ’f)i‘1/]3J‘VI‘Ll']Lﬁu?J%$LW?JﬂTTiJﬁWJ'Jﬁ‘U@HﬁLWﬁJ‘UuL‘]JH 4 11 A1 1 Fuarani
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AR A o v

9 ] v
Y94 Histogram 11151 1ioaansiszunadoyans danesiumitauenigili 3.3
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Image n H(n)

Load Image n+1

v
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Segment of Image

n+1 H(n+1)

:

Differentiate

the Histograms

[H(n+1) - H(n)|

All Segment above
Threshold

Rapid Frame
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317 3.3 Flowchart M31191U903M13119A11)a8UYININIUVY Rapid
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a oA
33 mim@mﬂaﬂmmummm (Gradually Scene Change)
3.3.1 Fade Scene Change Detection [14]
Y a [ Ak A o &£ Y
@1\1@\1%1ﬂ’€)ﬁﬂ@iﬂﬂﬂuuﬁuﬂiﬂﬂ WAC Fernando [10,11] %Qi“ﬁﬂ?gﬁq@ﬂlﬂﬁ
. "o . 1 1 I 1 4 A [
Histogram aUo9nN210 ﬂWﬁ']fIﬂ"UfN Histogram T@amﬁummummmwaamﬂu 4 mmﬁmwum
P o ax A Aq Y Ve ' A A A v
AITUYNABIVBIBINDINY LL!’t’N%1ﬂﬂ1W°I/IGl‘FGI,uﬂTﬁﬂﬂﬁ@ﬂqﬂﬁQBQUUﬁMNﬁj1uﬂ’N NITLTUAU
A a . o AN YA 1 A 1A 1= . 2 ]
1aLna Fade-in ﬁilJuﬂJﬂﬂ!ﬂ1W1/]Vlﬂ1Jﬂ']LWENﬂ']LﬂfJ’JllﬂJiJ noise GlleﬂW\l L!ﬁ%’gﬂﬁuq@‘ﬂ@\‘] Fade-out N
A v 1 = LY A v . o ég [ AR A o = ] Y Y]
NAHUSITUIAYINUNUIALTUAUUDN Fade-in ﬂ\iuuﬂaﬂﬂ'5‘1/]JJVIHHﬁU’E'JiJﬁNulJJﬂ'nﬂiﬂﬁlG]f\ﬂUﬂ‘U
v Y
FaTonansiiusalaely Lossy Compression Algorithm 1@ wenaintiulaslndudlingives
1 ] (] a A o [ 4 aAav Y a 1 o Y A 9 =
FOUBU ¥O3 7 & Wﬁ@ﬁﬂ]ﬂﬁﬂyﬂ!ﬂ]ﬂﬁﬂiyﬂﬁjwﬁ@ ﬂWﬂ%%LLﬁﬂQ@Q@ﬁ@ﬂllaT VlﬂﬁfﬂWVIllﬂ lliJiJ‘I/lN
A a A = Aaa A a A A 1A Y o Yo Aa R
mzmﬂmﬂmmwﬁ)mmwmmwmﬁmmm@mmaﬂmaﬂ V]Tiﬁﬂﬁﬂﬂﬁ“ﬂﬂﬂlﬂ\i WAC Fernando

1 o 9 v 1 [V A ~
Tuansainuldiae Ared19asgii 3.4 wag 510 3.5
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H H ] E4
319 3.5 dedn i Idileduga Fade-out (iiofi Logo uSEmaiRefiLaM

d! o o

as A 4 Y 9 @ o
meaﬂamnﬂmmuefﬂzmmmLmﬂq‘mﬂﬂiﬂamﬂ%mauummumm

histogram tnuiioz 191y qIYANT0 °1qﬂ TagisuduINMTAIIUMIAT histogram V94N INAYN

ey 4 dmiSeni He, n), 1o i ABAINY histogram Hag n ABSIWUFENVE histogram
F4 [
@ v & o o ' o ! .
NAIINUTUNTIIMIMIUIUHINTIUIUUNIIUDY histogram INANNITN 3.1
N _ 1 H(@n)>0
C(i)=> G(i,n) Where G(i,n) = ’ G.1)
® ; .n) .n) {0 otherwise

:i LA T W =§ A o éf a
We 1 4aunny 1.M Tagh M Ao ulsunanuavediale
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osal o_ o Yo 4 . 9 .
mﬂuummmmﬂﬂtymﬁamm noise HAE Logo Taoms1¥%  Non-linear

) ¥ o w

Quantization tWal¥A1ved noise N ldgniaa’lyldeseq Saldimsdsulaesuaums Inglda

u

v
o

A Y ' £ o d o q Y Y . . o A
G]1@1@1‘I/Wi11@%1ﬂ%30£’3ﬁ1ﬂﬂ%ﬂﬂlﬂmm “I/]ﬂ'ﬂllﬂﬂﬁ Quantlzatlon ATUNITIN 3.2

. C()—min(C
256 —min(C)
A o_o Yy As oy o S " (% 3 o A
aunisn 13 i]'l‘ﬂﬂfl’i ’ﬁ')uﬂﬂJﬂ'lu’E]ﬂQﬂT]ﬂ,‘ﬂiJﬂHTnﬂ“U 0 muuﬂmwmmmm
. < o & A v 1A . £ A a 1A
noise ﬂﬂ$gﬂ@ﬂﬂﬁhlﬂliWﬁWMWiﬂﬂﬂgﬁ‘i’mi]‘]J’J'll,ﬂﬂ Fade-in 10 Fade-out UUINUBDINAAIN

nasuuasves F(Q) asgili 3.6

Fadein Fade out

F)

Frame Mumber

31091 3.6 AMUD4 F(i) ¥uziiNa Fade-in tiag Fade-out

< Y1 Aa R oa A A N g . 1 .
ﬂWﬂzﬂﬂglﬁuUlﬂ?1ﬁJ 2 NIUNAVUAD !N@lﬂﬂﬂﬁmmlﬂu Fade-in AU93 F(G) 92

' v
A 1A

A dg’ A 9 = o A a 1 . I A
INUUUHLTDEY Tﬂﬁmumﬁuﬂuﬂm 0 YUSAYINULNDINA Fade-out AI1UDY F(i) NITANDUTDYY)

yA 1

v ] 9 ] v
IFUAY WUNTENIN IAIAUINY 0 J9@Uga 1NATIVVVYATINA Fade-in 118z Fade-out 15192 14

aunsi 3.3 uag aunsn 3.4 audiau

Y(i):{True F(i) < F(i+1)<F(i+2)<F(i+3) (3.3)

False otherwise

Z(i):{True F(i)>F(i+1)>F(?+2)>F(i+3) (3.4)
False otherwise

A W A " v 1A . dgl ' A A o
W Y3 ¥AUMNY 1 LaaddNA Fade-in "Uulngml,u'é)\‘lhlﬂlif]ﬂ“]ﬂuﬂi%ﬂ\‘igﬂ

tﬂ‘ 1 = 2 . S 1 1 o 1 a dg’ 1 d’ dl Q'J
lasua vuz@eIny Z(i) UAUNNY 1 HaaIuNA Fade-out muuawamm”lﬂw@m%uﬂﬁzm

~ [ [ = % o 3 [ ~
g asuANFUIAEINU Flow chart M3iaudluaagilin 3.7
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Calculate C(i) from
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Calculate F(i) from
(eunN15 3.2)

}

Calculate Y[i] from

(7uN9 3.3)

4

Calculate Z[i] from
(ﬁiJﬂﬁ 3.4)

[il=1orZ[i]=1

For all Segment

Fade Frame Detected

End of Sequence

gﬂﬁ 3.7 Flow Chart 113911914484 Fade Scene Change Detection
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3.3.2 Dissolve Scene Change Detection [15]

mMsIanlasuveuny Dissolve Tnolddoyaues Histogram a1m150792150AY
2
TasmsiuiuTaemsiruan1iiniinved Histogram VodUABLLNIYDY Histogram 11114 14

Histogram 1vu@asaunsn 3.5

hliyj = hi'j *n (3.5)

h, ;= A4 Histogram W57 j
n, = MAIN U1 [1..256]
hl; ; = A4 Histogram Tnsivlsud j

4 [ 1 [
NATUINMIAUINIAIRAsUDY Histogram N laauaunsh 3.6
m; =mean(hl;) (3.6)
A
o,
hl; = fi1ue4 Histogram Triaitvlsui j

1 . ' d‘ .
mj = AU Histogram Gl‘ﬂllW\liiJ‘Vl]

v '
NAMTUINMIAUIUMIAMIMANNLANAIYDY Histogram A1aumsh 3.7 neld
a A A~ = /. d?’ o Yy 1 1 A A A
TUUATIUNN woallmsasuuas Dissolve U %zwﬂwummmgmﬂmwmmmaﬂmwwm
E A Y4 a A P A A
VUAY Iﬂﬂ‘ﬂNﬁaW“VI@]']?Jﬁllllﬂ§1u@ﬂ§JQﬂ3Jﬂﬂﬁ)$Ulﬂﬁnm'g‘jﬂ‘ﬂ 3.8 Llﬁggﬂﬂ 3.9 eAd Flow Chart

N13AIUIUN Dissolve Scene Change Detection

d =‘mj -m,,

(3.7)

Mean differept Dissolve

value

Frame number

gﬂﬁ 3.8 ﬁiﬁluQﬂNﬂaﬂszﬁlﬁﬂ Dissolve Scene Change
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(M9 3.5)

Calculate m(j) from

(5uN19 3.6)

}

Calculate d[j] from

(/M3 3.7)

T(j) = Threshold (d[j])

v
Td = T(j) & T(-1) & T(-
2) &T(j-3) &T(j-4)

Td =1 For all

Segment

Dissolve Frame Detected

N End of Sequence

Y
v

End

3 1/ 3.9 Flow Chart N15%11914984 Dissolve Scene Change Detection
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3.3.3 Wipe Scene Change Detection
= o o 1 1< 1
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4
Load Image and

Calculate h1(j) from

(M9 3.5)

Calculate m(j) from

(7uN13 3.6)

}

Calculate d[j] from

(M3 3.7)

T(j) = Threshold (d[j])

v

Td=1% T[]
Fulautoulums

Wipe

Td =1 For all

Segment

Wipe Frame Detected

N End of Sequence

Y
v

End

v
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NanN15I8

d’l ' == = aw Ay Yo [ P4 A
1uﬂﬂuﬂ3ﬂﬁ1ﬂ]ﬂﬂi1ﬂa$mﬂﬂN'ﬁfﬂi\ﬂ‘Ll’Ji]ﬂﬂVlQHTLau@WﬁﬂﬂWiqﬁiuUﬂ% 3 IﬂEJN'ﬁ
Y o < S ad o A .
fﬂi‘ﬂ@af]Q]‘lﬂ‘ﬂ1ﬂTi’ﬁiqﬂ@@ﬂhﬂﬂuﬁTﬁNuﬂﬂ@flﬂlﬂu 4 I9Y0n9A® Rapid Scene Change
Detection, Fade Scene Detection, Dissolve Scene Change Detection L16iZ Wipe Scene Change

Detection

d‘ U =K%
4.1 ﬂ]ﬁﬂ]ﬂﬂ!ﬂaﬂu!!uu‘nu'ﬂﬂ‘iﬂﬂ
M3INATO Rapid Scene Change Detection 9% 150 3yavoinmasiiioda lauininmsda
(== 9) [ 1 ==y Jd A o :j d' ~
ao2a 1o lagldlUsunsuanane LaznIN9INIA laMNEUADTI IUIUNIHUA 6 1509 AN

1 o A Y I A A A o A Aq ¥
l,maqml,uﬂmawagmﬂu’miwmmmw MPEG-1 #39 VCD mimﬂumwmmmmw 1611

Q q
k4 4

[ [l o = v o o Y [ 1 % a R 9Y o A <R
Q1uﬂu@g1@ﬂﬂ3ﬂ Vlf]J f]fWNEN‘Vl’lsh/iﬁ’lll'lﬁﬂ'J@ﬂ'J']1]Llﬁﬂﬁ']\‘lell@\iﬂﬁﬂ@iﬂuhlﬂ%ﬂmuENGUU

A . Y o Hq v X A & - v
INF1Y  Noise BDYAIYUULDI ﬂ’lWVIl%LLa%%’]u'JufgﬂlﬂaﬂULﬂuﬂQ@'li'N‘ﬂ 4.1 Llagllﬂ

U

U5z ANTNWATNINUYDITANDINUAIUAITIN 4.2 1Az 15190 4.3 MUaaY

Jat o A ., Aqu
AT NN 4.1 mmumwuazgmﬂaﬂmmu Rapid ﬂﬂumwma‘u

Fomm YA Nuvlsu i‘hmugmﬂéﬂu
Video 1 320*240 907 31
Video 2 320*240 728 11
Video 3 320*240 725 17
Video 4 320*240 457 17
Video 5 240*180 529 12
Video 6 156*88 1225 33
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a1519d 42 msnfSeufsuranmsnageutlssaninmsanesivveamsnlaounn
1YY Rapid Scene change Detection
Absolute value | Chi-square value
Z suvlideuny | uuudeunuy
FONN of histogram of histogram
Re Pre Re Re Pre Pre Re Pre
Video 1 100 93.8 100 100 93.8 93.8 100 93.8
Video 2 80.8 64.0 100 64.0 100 50.0 100 64
Video 3 93.5 100.0 93.5 93.5 93.5 93.5 93.5 | 93.5
Video 4 93.5 93.5 93.5 93.5 93.5 93.5 93.5 | 93.5
Video 5 100 100 100 100 100 100 100 100
Video 6 91.1 65.5 91.1 66.7 91.1 66.7 91.1 66.7
m?;a 93.15 86.13 96.35 86.28 96.35 83.95 | 96.35 | 86.28
Lﬂa‘ﬂ Re, Pre 89.64 91.32 90.15 91.32

= ] 1< .. =) ] I
Re = Recall IMU281TU % , Pre = Precision ¥1iadly %

A <3 Y [ Ak Ao Y A Y A
NANTNN 4.2 mu"lﬂm aaﬂaimummmu’emmsaiﬂumsmqmﬂaﬂu"lﬂﬂ Iﬂﬂ’ﬂ

[ a SR Ao 9 v W = X1 " v W Y o Aa R .
ANVINNUUVUNUMTHEIUNUNUYDI Segment Mﬂizﬁﬂ‘ﬁﬂ1W@:ﬂm1ﬂUﬂUﬂﬁiﬂf anNdINY Chi-

Square value of Histogram Lm%ﬁﬂi%ﬁ‘ﬂ%ﬂi‘W@iﬂﬁ M3 l¥8ana3iu Absolute Value of

. ~ Y v asf = 1 9 C Y o JAa
Histogram "lJﬂ!%‘VI‘VHﬂ‘l"]fﬂaﬂE]‘JVIiJLLTJTJV]lliJiJﬂﬁCBE]u‘V]‘Uﬂu"‘IJE]\‘l Segment v lFmaannnani

M3 198ane3 iy Absolute Value of Histogram u@gesnd danosny Chi-Square value of
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A = =~ a A @ af FY < A
MTNN 4.3 ﬂﬁl‘]Ji‘(’J“lJL‘V]EJ"UNaﬂﬁ‘ﬂﬂﬁﬂﬂ“ﬂ5$ﬁ"V]‘ﬁﬂWWE]aﬂE]i‘VliJlu@ﬂuﬂ’ﬂiJLi’JmaEJ

voIMs1asun MUY Rapid

Time (ms)
“lﬂ;@m‘w Absolute value of | Chi-square value
spvlideouiy | suudouiy
histogram of histogram

Video 1 0.09 0.09 0.12 0.13
Video 2 0.08 0.04 0.08 0.09
Video 3 0.07 0.08 0.1 0.1
Video 4 0.08 0.06 0.08 0.09
Video 5 0.05 0.09 0.1 0.11
Video 6 0.06 0.09 0.09 0.11

mﬁﬂ 0.072 0.075 0.095 10.5

A = ~ Aq v Y o A o
AT NN 4.3 lLﬁﬂ\‘lﬂ'lil']JiUULﬂﬂ‘Una']ﬂ(l%‘luﬂ’liﬂigujaﬂlﬂy‘amﬂ\iﬂaﬂﬂimuﬂq 4 1yy
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[ a
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e 4 ga uarinueslusesvesanunnielumsiioz ldganeinuuiimnaaive 5
I a Y 1 [ Ak Ao osll o a Y1 A [
11U Hardware 959ud9znu31 danesnuiminaueniy auwsoth lwda ldheniuiiessn T
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4.2 mygan)agunuy Fade

k4
M3NAAOU Fade Scene Change Detection 3% 1990yalumsnadeuiianua 2 g lasdeya

I v ~ A o 9 = I 9 n v 9
gausniludansnei 44 Tialenwua 7 gadoyalasinnyailudoya’ldldunaindeya

a Q

k4 H
Y =3

as 9 C ] A [ YR A a A (a .

’miaﬁuaumﬂu MPEG-2 %159 DVD ﬂquumwm‘lmmﬂumwmuﬂmmw Mﬂiiﬂmﬂl’ﬂ\i Noise

Ay A A @ AR Ao I~ ~ v @ Ak A o
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Abstract

Partitioning video sequence is very important for
video applications such as video indexing, retrieval or
editing. A lot of techniques have been presented based
on information such as structures of the image, image
histogram and intensity statistics etc. The histogram-
based technique is generally used due to computation
complexity when compare with other techniques is less,
and most of image processing applications, image
histogram have been already computed.  This paper
presents a new technique to detect the fade scene
change from the video scene that contain noise and/or
contain Logo and compared it with other algorithm
that using histogram. The result showed that the
proposed algorithm is much better.

1. Introduction

Due to the successive of histogram base method in
the use of rapidly scene change detection, the section
has proposed the enhance algorithm of using histogram
to detection the fade scene change detection. Many
fade in and fade out algorithms have been proposed
such as Campisi, P.; Neri, A.; Sorgi, L [1] use the
correlation techniques to detect the fade. O. Fatemi,
S.Zhang and S. Panchanathan [2] introduced the use of
optical flow motion based fade scene change detection.
W.A.C. Fernando, C.N. Canagarajah and D.R. Bull [3-
6] has showed an algorithm to detect the fade scene
change using statistical feature of the images for
uncompressed domain and they also using DC-
estimator to detect the fade for compression domain.
According to the use of histogram to detect fade in and
fade out, very few researches have been done. Only
W.A.C. Fernando, C.N. Canagarajah and D.R. Bull [7]
have proposed a Fade in and Fade out detection system
using luminance histograms. This technique is known
here as “Different Histogram Bins (DHB)”. However,
DHB has some problem in dealing with noisy images

978-0-7695-3308-7/08 $25.00 © 2008 IEEE
DOI 10.1109/ICCSIT.2008.159
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sequence and the images sequence that contain logo,
which is normally appeared within the video scene.
This problem will be discussed later this section, and
the algorithm to overcome the problem is presented
and compared with DHB algorithm.

2. Fade-in and fade-out

Fade in is a gradually scene change that the image
gradually appear into background image, while fade
out the image is gradually disappear and finally
become background. Figure 1 and Figure 2 show the
Fade the video scene during fade in and fade out
respectively.

N

Figure 1 Illustrate fade in transition

" ~
W

Figure 2 Illustrate fade out transition

Technically, fade in is the proportion of the picture
that changes from 0% to 100% frame by frame
gradually, while fade out is also the proportion of the
picture that changes from 100% to 0% gradually.

W.A.C. Fernando, C.N. Canagarajah and D.R. Bull
[8, 12] has given the mathematical model for fade in
and fade out as in equation 1 and 2 respectively.

(1)
AL 0<n<l,

Il (n-L) (n=-L
S.fij)={ == Cc+| e L <n<(L+F)

I eap ™ (L+F)<ns<L,
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(2)

L 0sn<l, 10000
%‘c L<n<(L+F) =
4 (L,_Fy<nsL,
6000
Where, C is the video signal level n
S, (i,j) is the resultant video signal =
0
o &0 100 1% 20 20

f.(ij) 1s picture A

g,(i,j) is picture B Figure 3 Image and its histogram at the start of

. ) fade in
L,is length of video sequence A

F is length of fading sequence

L, s length of total video sequence

According to this mathematical model, when
picture A is a solid value, it is known as fade in, when
picture B is a solid value, it is fade out and if both of
them are picture it is known as dissolve which can be
rewrite as the histogram equation in equation 3 and 4
respectively

(
J ol 0<n<l, (3)
H_;.Jx;:[1_‘(11;}1]]c+{x-(”‘TLw).;lu_qrx») L<ns+F)
[ Ae \ (L _F<n<L,
L Head
4)
[" ’j’:’ Sy 0sncy
H ()= 1_51%1}AH,‘,,_‘,-|,_11??{.' L <n<@ B
WL Ham A 8 T A PensE

Where, H ,(x), H, (x) and  H, (x) are the

histogram of S, (7,j), f,(i.j)and g, (i,j) Figure 5 Image and its histogram at the end of fade
respectively. in

This is clear from the equation that during fading,
the histogram is scaled and shift along the x-axis of the
histogram. The number of different between maximum
and minimum x(72) of histogram is decreasing during X

Fadein Fade out

fade out operation, and it is increasing during fade in

operation. In case of fade in, the histogram different

along x-axis will start from zero and increasing until 0
the picture fully appears. Figure 3, Figure 4 and Figure Frame Number

5 show the examples of histogram at the starting point

of fade in, during fade in and at the end of fade in Figure 6 Ideal x(77) during fade in and fade out
respectively. Figure 6 shows an ideal x(7) during fade

operation.

3. Fade-in and fade-out using image
histogram Bin

W.A.C. Fernando, C.N. Canagarajah and D.R. Bull
have suggested the DHB. The DHB suggested dividing

40
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the image into a number of regions to improve the
reliability of the algorithm. If choose the region is too
small, the reliability will be decreased. On the other
hand, if the region is too large, will increase the
computation cost. So, DHB has suggested using the
fixed four regions to optimize. The four histograms the
produce from four sub images is used to detect the fade
scene change. Four segments of the image and its
parameters that need to calculate is showed in Figure 7.

1 2

X1 min H2 min

X3 min ®4 min

Figure 7 Four sub-regions of the image and its
parameter

The weakness of DHB algorithm is the fade in is
only started when x(#) = 0, which is rarely happened
in real video sequence due to the noise which is not
able to remove completely from the sequence. It is
also, most of the time: the video sequence contains the
logo of the company, or the logo of the broadcasting
station. This will make DHB fail to detect any of them.
The example of image that contains noise or more than
one intensity level, logo and their histogram is show in
Figure 8 and Figure 9 respectively.

It is clear from the figure that the DHB algorithm
will not be able to work on both image sequences.
Especially in figure 8, there is no different when
observe with human eye when compare with one solid
intensity. In order to use DHB algorithm for these
sequence, some preprocessing need to be used such as
filters, however, this will use a lot more computation
cost to process.
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Figure 8 Image and its histogram that contain more
than one intensity level

Figure 9 Image and its histogram that contain logo

4. Propose Algorithm

It is clear that the original image sequences need to
be preprocessed in order to use DHB for scene change
detection. The new technique to deal with this situation
is presented in the section. Basically the technique will
use the number of histogram bins instead of using
maximum and minimum value of the images. This will
make the algorithm more efficient, especially working
under offline process, because the noise level and the
logo can be easily eliminated, without the modification
of original images sequences.

The Propose algorithm namely Counting Histogram
Bin (CHB) started with the calculation of histograms
for all images H(i, n), where [ is frame number and » is
the histogram bins. Calculate the number of histograms



bin by counting the number of that contains histogram
within the frame. This process is done using equation
5:

H(i,n)>0 (5)

otherwise

256 l
C(i)= ) G(i,n) Where G(i,n)=
(i) ; (i,n) ere G(i,n) {0

Where i = 1..M and M is number of frame in the scene.

A non-linear quantisation is employed to push
down the level of lowest point of noises or lowest
signal within the whole sequence to zero. The
quantisation process is showed in equation 6 and 7.

C'(i)= C(i)=min(C) (6)

(i) = round(C' (i) * B/ 256) (7)

Where B = number of quantisation bins, and Q(7) is
the quantisation data.

The Q(i) from equation 7 is the quantisation data
the all the noise and logo are push down into zero level
but it is going to be very difficult to detect the scene
change from this data due to the change of the
histogram level might be very low, while the
quantisation step too high. In order to overcome this,
the quantisation signal is pushed back into the original
scale of the histogram. The process is pushed every
signal back to it original except the lowest level of the
signal, which is supposed to be noise or logo. The
process is done using equation 8.

Fli)= C(f);Q(i) (8)

Where, F'(i) is the original level of data excluding
noise and logo.

F (i) is presented the ideal histogram that will be

able to detect the fade scene change. The Ideal Fade in
and fade out is showed in Figure 10.

Facdein Fade out

20

Frame Number

Figure 10 Ideal F'(i) during fade in and fade out
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There are two cases of fade will be happened, 1.
Fade in F(i) will be increasing from frame to frame
started from zero, 2 fade out F'(i) will be decreasing
from frame to frame until it is become zero. The
F (i) changes during fade in and fade out is showed in
equation 9 and 10 respectively.

Y(i) True
i)=
False

F()<F(i+1)<F(i+2)<F(i+3) 9)
otherwise

F)>F(@i+1)>F(@i+2)>F(@i+3) (10)

otherwise

True
Z(i)=
False

Y (i) =1 continuously during fade in and Z(i) =1
continuously during fade out.

5. Result and discussion

Scene change detection using DHB and CHB have
been implemented and compared each other in three
cases, high quality image sequence without noise and
logo, image sequence contains noise and image

sequence contains logo. Three different images
sequence that is used are show in Table 1.
Scene name Size of Number Number Number
image of frame of of
Fade in Fade out
Kingand I 1 352*288 2440 17 17
(from DVD)
King and 12 352*288 2440 17 17
(from VCD)
Castaway 320*240 1780 9 11
(Movie
trailer)

Table 1 Scenes for testing fade scene change
detection algorithm

The king and I 1 sequences is a very clear scene
extracted from MPEG-2 (DVD) and reduced the size to
352*288. The king and I 2 is the same as the king and I
1 image sequence, its extract from MPEG-1 (VCD)
image sequence. This image sequence contains noises
due to the MPEG-1compression algorithm. Finally, the
castaway is a movie trailer from Twenty Century Fox,
its contain a logo of Twenty Century Fox at the bottom
right of the whole image sequence.

In order to evaluate the result of fade detection, the
recall-precision  evaluation approach has been
employed. The example of the output of the detection
algorithm is showed in Figure 11. Finally, the
comparison of both DHB and CHS are showed in
Table 2.




oA
L] 500

1000 1500 2000 2500

Figure 11 An example of CHB fade-in and fade-out
detection applied to The King and I 2 sequences.

Where x and + are actual fade-in and fade-in detected
respectively from proposed algorithm, e and ¢ are
actual fade-out and fade-out detected respectively from
proposed algorithm, and # is the fade-in and fade-out
the algorithm failed to detect

CHB Fade-in CHB Fade-out CHB Fade-in
(DHB Fade-in) (DHB Fade- and Fade-out
Scene out) (DHB Fade-in
and Fade out)
Re Pre Re Pre Re Pre
King and 100 94.4 100 100 100 97.1
11 (100) 94.4) (100) (100) (100) ©97.1)
King and 100 94.4 100 100 100 97.1
12 (0) (0) (0) () (0) ()
Castaway | 100 100 100 91.7 100 95.2
) 0) 0) 0) ) ()

Table 2 Recall and Precision evaluation from CHB
and DHB

It is fairly clear from the results that the new CHB
algorithm can handle with above situation very well,
while DHB cannot detect anything at all. DHB can
only work under normal situation when the image
sequence is very clean, which is very rare in real world
image sequence. Anyways, the CHB algorithm is still
failed to detect in some particular circumstances. Such
as when the images is gradually appeared some part of
the image and continuously to full image without the
change of intensity.
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Abstract

This paper presents a new technique to modify the
image histogram information and use it as a source
1o detect the dissolve scene change after the success
of rapid scene change detection using image
histogram. The output of the proposed algorithin
show the significant response changes during
dissolve scene change. 11 is also able to use with
different tvpe of dissohve scene change such as
additive  dissolve, non-additive  dissolve, cross
dissolve and random dissolve. The result is compared
with twin cemparison technique which is traditional
dissolve scene change detection using luminance
histogram and the proposed algorithm shows much
improvement in every pe of disselve scene change.

Key Words: Dissolve Scene Change Detection.
Image Histogram

1. Introduction

Due to the successive of histogram base method
in the use of rapidly scene change detection. the
paper has proposed the enhance algorithm of using
histogram to detect dissolve scene change. Dissolve
is one of the scene change effect that is widely used
in video sequence. Many researchers proposed the
techniques to detect this tvpe of scene change. such
as W.A.C. Fernando. C.N. Canagarajah and DR.
Bull [1] has proposed the techniques to detect
dissolve scene change directly from variance and
mean of the intensity of image sequence. O. Fatemi.
S. Zhang. S. Panchanathan [2] introduced the optical
flow motion cstimation based model that able to
‘detect the dissolve. G. Lupatini. C. Saraceno. R.
Leonardi [3] has proposed the comparative of scene
change detection. while Loong-Fah cheong [4] has
also proposed the evaluation of each technique. Both
of the journals are shown one of the well-known
histogram based technigue. which 1s proposed by H.J.
Zhang, A Kankanhalli. S W. Smoliar [3] namely
“Twin comparison technique™. This technique will be
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implemented and compared with the new histog
based technique presented here.

The basic histogram based scene change detes
15 widely used because is simplicity and
computation cost. The block diagram in figusg
show the basic scene change detection technique

1

» Image Histogram

Image Sequence

! Traditional Scene
Scene Change i Ch.ange det.ecmn
Batasiod <4——— algorithm (Chi-Sq
‘ Absolute value of

I histogram ect)

Figure | Histogram based Scene change Detection

2. Dissolve Scene Change

Dissolve is the scene change that one )
sequence gradually disappear while the other E
sequence gradually appear into the same scene Fige:
2. Figure 3 and Figure 4 shows the examplsg
additive dissolve. non-additive disselves and
dissolve respectively.

Figure 2 Example of additive dissolve
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Figure 4 Example of random dissolve

Technically. dissolve is the proportion of the picture
A that changes from 100% to 0% frame by {rame
eradually. this other picture B is also changes from
0% to 100% gradually at the same time

W.A.C. Fernando. C.N. Canagarajah and D.R. Bull
(1] have given the mathematical model for dissohe
scene change as shows in equation 1

[ A B 1
N (n1 =1
L VT Fitn - = N Locnoil,+Fi
F F
P i+ Fi I
Where. S (7,7) is the resultant video signal
\

f.(1.]) is picture A

g,(1,)) is picture B

/., is fength of video sequence A

I 15 length of fading sequence

/.. is length of total video sequence

ording to mathematical equation 1. it is showed
t picture A is gradually fade out with the ratio of
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[ 1-(2zh ] while picture B is fade in with the ratio

]
\ d J

of (7= L1 | at the same time.
LR )
3. Dissolve scene change detection using

twin comparison [5]
Twin comparison (TC) has developed 1o detect
both gradually and rapid scene change by finding two

thresholds. 7, and 7 for the histogram different of
the video sequence. The 7, is the high threshold use
to detect rapid scene change. due to the sigmficant
change of histogram during scene cut, while 7 is a

low threshold to detect gradually scene change from
the assumption that during gradually sceme. the

histogram different will be lower that 7, but 1t 1s

shightly greater than histogram different 1s normal
scene without changes.

In this technique. /, and 7 will be calculated from
the suggestion of V. Kobla. D. DeMenthon. and D
Doermann [6]. They suggested to calculated 7, from
the cquation 2

t, = U+ oo (2)
While. £¢ is mean of histogram different

@ is variance of histogram different
(v is a constant value. they suggest to use 5

/15 Jow threshold that can be calculated by formung
histogram different graph and identify the peak of the

graph. Half of the peek is assigned to the 7/ They

also suggest that ¢ should be greater that mean value

of hslogram differamt. € 1 s sonaller than wean

value of histogram different. the marginally value
that greater than mean value of histogram 1s to

/_stcad
4. Proposed Algorithm

The 1echmique presented here 1s using the simple
information (rom histogram to detect dissolve scene

change. First of all. the image histogram /l,(l)is

calculated. Mean value of all liistograms is constant
From the assumption that during dissolve scene
change the histogram will be narrower. In order to
classifv the significant change of the mecan value of
histogram. histogram is multiphed by its bins number

JC55€
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that histogram belong to as in equation 3. After that
mean of each histogram is calculated from equation
4

h,,=h_ *n (3)
Where,
h, ;= histogram number 7 at frame j
n, = conslant matrix of [1..256]

hl, , = new histogram number i at frame

m, = mean(hl ) (4

Where,
h]_, = new histogram of images sequence at frame J

m, = mean value of the new histogram at frame J

The different of mean value of new histogram is
calculated after that. This process is done because the
assumption the each of the mean value during
dissolves should be changed slightly more than the
scene change without any scene change. Equation 5

shows the way to calculate mean different valuesd i

The ideal of mean different value is show in Figure 5.

d, =im} —m)_]‘ (5)

Mean Dissolve
different

value

Frame number

Figure 5 Ideal of mean different value

According to real world situation. some of the
noises always occur during normal scene (not zero
but very small when compared with the scene during
dissolve scene change). In order the make the
algorithm more accurate, the small threshold have
been employ to get rid of a small value. Anything
above the threshold is the candidate for dissolve
scene change. Finally. the number of frame has been
put in to account, if the number of frames above the
threshold more that x frames continuously. that is
the dissolve. In this paper. x =5 is chosen, that mean
anything smaller than 5 consecutive frames is not the
dissolve scene change. Flowchart Diagram in Figure
6 show the whole process of the proposed algorithm.

Load Image and Calculate
(@ from (Eq. 3)

l

Calcutate m) om (Eq 4)

]

Calculate dfj] fom Eq.5

TG) = Threshoid (dfD

l

T4 =TG) £ T6-1) £ T6-2) 8T43)
764

Figure 6 Flowchart of the proposed algorithm

5. Evaluation approach for dissolves
scene change detection

Recall and precision are not suitable for this
of scene changes due to the detect dissolve might
cover the whole real dissolve, or might be
than real dissolve. In order to evaluate the
mistakes of the algorithm, two parameters,
recall and cover precision [3.7.8.9] have b
introduced. The cover recall is the percentage
cover length of correct detection with the real leng
of dissolve. The cover precision is the percentageé
cover length of correct detection with the d
dissolve. Both cover recall and cover precision 3
showed in equation 6 and 7 respectively.

cover

recall E ﬁ *100% ®
a

@)

precision_,, = b. 100%
¢

J o
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Where, a is the length of the real dissolve
b is the length of the real dissolve cover by

the declared dissolve
¢ is the length of the declared dissolve

6. Simulations and Result

Both dissolve scene change detection technique.
twin comparison and mean value of image histogram
is implemented. The simulation is done using the
following computer specification.

Software: MATLAB version 6.1

OS: Windows XP with service pack 2

CPU: Intel Pentium 4, 2GHz with 512 Kbytes
cache memory, 400Mhz front side bus
Memory: DDR2100 512 MB

Four dissolves scene changes that are used to
evaluate the algorithm are generated using Adobe
Premier Version 6.5. Four types of well-known
dissolve scene changes that are additive dissolves.
non-additive dissolves. cross dissolves and random
dissolves are used. The images sequence
specifications are showed in Table 1. Each scene
contains 887 frames. The original scene are also very
noisy and the gradually change duration is about 40-
50 Frame (1.8 Second — 2 Second).

Scene Scene 1 | Scene2 | Scene3 | Scened
name

Type of | Additive | Non- Cross | Random
scene dissolve | additive | dissolve | dissolve
change dissolve

Number 7 7 7/ 7
of scene |

change |

Table 1 List of the sequence to test dissolve scene
change detect algorithm

First of all. the implementation of twin comparison is
done. The threshold is calculated from absolute
histogram different. The example of histogram
different 1s showed in Figure 7 and Figure 8 showed
the example of mean of new histogram that is
calculated from equation 4. It is clear the example
that the dissolve is very easy to identify. Figure 9
showed the example of the output from equation 3.
The evaluation approach from equation 6 and
equation 7 are employed. The comparison of the
result is showed in Table 2.
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Figure 8 Example of mean of medification histogram

g.m
™ | Dissolve
b
- 4 )
i J.i’i[i.dﬂ.ejtﬂmujl—v !

Figure 9 Example of Absolute different-of mean of
modification histogram
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Twin comparison New technique

Scene Recall | Precision | Recall | Precision
name cover cover cover cover
Scenel 20% 46.25% | 97.67% 95.89%

Scene2 15.81% | 23.94% | 95.81% 7.63%
Scene3 22.79% | 41.88% | 96.74% 94.97%
Scened 13.48% 18.59% 96.74% 94.97%

Table 2 The comparison between twin comparison
technique and the new propose technique

7. Discussion

It is clear from the results that the new algorithm
is -more efficient when comparing with twin
comparison technique. It is very less fault detection
and also has a good cover of the dissolve detection. It
is also showed that the technique can be applied to
different type of dissolve and can get the similar
accurately results. It is also show that though the
gradually change is very low, the algorithm still be
able to detected very well.
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