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Scene Change Adaptive Bit Rate Control Using Local Variance
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ABSTRACT

The bit rate control algorithm which is capable of handling scene change is proposed. In MPEG-2 TMS5, block
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variance is used to measure block activity. But block variance is not consistent with human visual system and does

not differenciate the distribution of pixel values within the block. In target bit allocation process of TMS5, global

complexity, obtained by results of previous coded pictures, is used. Since I pictures are spaced relatively far apart,

their complexity estimate is not very accurate. In the proposed algorithm, local variance is used to measure block

activity and detect scene change. Local vanance, using deviation from the mean of neighboring pixels, well re-

presents the distribution of pixel values within the block. If scene change is detected, the local variance information

is used for target bit allocation process. Allocating target bits for I picture, the average local variance difference be-

tween previous and current 1 picture is considered. The experimental results show that the proposed algorithm can

detect scene change very precisely and gives better picture quality and higher PSNR values than MPEG-2 TMS5.
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Fig. 1 Normalized 8-neighbor Laplacian operator.
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Fig. 2 The example of images with same block variance and
different local variance. In these examples, the block
variance is 5625 and the local variances are (a) 395.5,
(b) 1186.5, (c) 2768.5, and (d) 12656.5, respectively.

29 2014 Q17 Alzbo] =77 BEFETF ME
& 4719 16x16 a2 B2 5o thdle YutEQl
g Balg FR Ao Aeg viws] Bdct B
AR 56258 BF FUd @& JHAAM 5%
e BB S AYS #UE + U

Mro® e ©

V. diotet Tt Fgt =2 H|EE Hof knelE

TGN AEEE Eole A& ANHY FEA
& Fole AU 4 2 B & F# k. 2
2iul 4 o] dAlsHE FH Aol HAg -
F G0 Y F4 ¢ B o g 7
25o] Aol FErt WA, FH HPolFo A
%5 GOPY 9 FEd otg EFE M AHA o
GOP9] | Aol K537 Aol stao d3t&
g F vk 71EY AW AgHE YHeges o
&9 gAHA e P MofHmean absolute differ-
ence)l} HyF Aofxte] 2} X (difference of mean ab-
solute difference)™7} A&t ol RE Gito H&
Hotxy & 4 gk

:

A1 EH XM HE

B A4S 33U BAE AT 3 LR 2o
2 k7] e A AF dAAA) FFL HA A
€t 28y P 942 45 B 90U gE P
G A BAE A% AR o 2ol 5
232 gW o] P A #Asd & A%
o} olojA] = FA¢] S W GOPU 9 B, P 934
% Jee FA HeZ P YL Liststs] A
FE M-S A Edodof @) aYgM B =EqME
A Age] FFG Hg A e P Gl dElA
T A ARE HAGT TR Babe] By
o] gaghe] #XE & vehlly) & o]g 3
AZ AZol o] &8 + Utk A&E F P FAA oo
A 3] HAEA] o FARN AR AE F
P JAolA e viag B FH BAghe &L 3ol
g molu} AW Hgo] WwaysH IR Rage 2
Zpolg B Aotk B P Ao AA Az £
of thate] o) d P H el 3 R4aghe v)iLso
kel Apolzb Jeje] Fggleladel wWlag Bysrt
AA AR L 4o gto]ido] HH 4H Ao] o
ojd Aoz ashd o 3ge a9 33 ok

42 M XS 0| B8 AH M MBS H|E &gt

gkef P Aol A A 3ol HAEA o}F @

Az g8 5o YW ¥ 3 3Hintra coding)s 7]

Fofl HIE A Fo] s Hug, AN Aol
679

rlo



WEESSH®RE 974 Vol.22 Nog

GA S P g HE 8FE FIHAAFRC AW th A10~12)e N ¥ 2] JRE 22 &t 71 & FA
AFA P DAl g E 72 3l A4E 78w oAz o ggH= VESF
- = Tt folg st g Pt g ME
Ty'=T, +T/IES,}J—]W— X count (22) Z AN a2z B $2 i vEFE Y
A kst A FAA e FH A4S o] &%
&} 2ot A 7lell A Tp= TMSAlA] 8] P g /el tigt v sk Aol7y FEGL ol Wag Bee] ¢k
£ z}%e& 1% countiz 8A HBIEE P AMA 0 WED Z4N7 SR
ojxdel P g4 AtojellA miaR £ #FNe) TMSo A 9] 28 wESF WYL o]dd -‘?—:6:&]-
i}c" §-€ Zh(threshold)o}4?] vha R H¥e] 490] d e f5e AaE Ay RigsEe o

Input image

Macro block counter =0

»

Macro block local variance calculation
Clll'_hnr l j ]

i

/Cur Luar [j} - Pre Lurlj] |>___
\

>Th
-

1 Macro block counter ++

o
- e

\\\ Yes
Macro block counter T—
>MBSUMZ2Z __—

S

No scene changﬂ Scene change

73 Y A% QuaEe 58E

Fig. 3 Flow chart of scene change detection algorithm.

680



BL/FH BT 0|48 48 AG AU ES A

ol ME &3 o] &3lu dA) L5353 sl Iu
o] EAL A8 pesx deth 53 FIT FF
2] GiAtole) A1zt 2A0] ofF 21 F4 A,
A G4 5L 2B e gv TMS9 SAlojs
Al dgho] WA grizte @A 1 949 ¥F
Eob olA I I gERRY AANE ASde v
E o] 383 Hxgol e Hsst g4 5
k. e iy YAAEL A9 &l & ¥
& & GOPel 3ube] 1 4L FA Hed, oleE
BALAe 1 949 B33t 471 3 GOPUl 9 313
o 8% 9FS r|AA Aok £ =EAME 194
o] %ol g EQE Teiste] ojH 1 F4] =
HBEAE o] &3 Hg $ELY A F I 1
e BF FEEY xo] & o] &3y

if(Avg. actoy— Avg. actp.e > Th)

T
X 23
mbsum count 23)

T;'=T: +

else

Ti'=T;

o} o] ME ¥3F-& o} dAE EFEH] B2
ol e FAdel vzt Bt v E S g
Fvtsted AR 1 93] BE=43 o)A 1 949
Ha L Aoz 499 FHypRT AW &
FEe Aovt & vz B #uE WEE ¢
S3atA st

V.48 9 2f

B =i 4y 49 dde) st 9 94
Ad Ago] AHEE WYY CCIR 601 4:2:2 F
2] 2] 720x 480 G A}ol] thaled M =3, GOP SIZE=12,
H E-& 6MbpsE F33&8 st Z3H dfo]
SR 4 dele FAYe] BE Bus F443t
g A olo] A A o 5 A& Mobile & calendar F44&
Abg-atlon AW AE dAS s HYe o] 8H
o 42 Bus, Bicycle, Football, Tennis, Flower Garden
olw] Mg 40 e +4L E 13 ot

H .8y 948 4
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