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ABSTRACT

In this paper, we propose a two-stage fast full search algorithm for block motion estimation that produces the
same performance to that of full search algorithm (FSA) but with remarkable computation reduction. The
proposed algorithm uses the search region subsampling and the difference of adjacent pixels in the current block.
In the first stage, we subsample the search region by a factor of 9, and then calculate mean absolute error
(MAE) at the subsampled search points. And in the second stage, we reduce the search points that need block
matching process by usjpg the lower bound of MAE value at each search point. We get the lower bound of
MAE value for each search point from the MAE values which are calculated at the first stage and the difference
of adjacent pixels in the current block. The experimental results show that we can reduce the computational
complexity considerably without any degradation of picture quality.
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7
My N-1 54k ]
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R

where, My (x,y) = [ myqp

D(x,3) =[ Doz, -~

= [ Mo(x,y) - Co

Dy-1(x, % ]
MN-I(I,J’) — Cno1 ]

where, Dy(x,3) = [dy,x+k vt dybNtet ]7(5)
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7, 7} Qo] LE&/2F && o|F (circular shift)¥

S & & Ak 2EE FEH (x+1,9)°
x9] MAE+=

MAE(x+1,y) = #n M(+1,5 — C |
=L Byetx,) + Dens | (12)
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=

=
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MAEg,; = min MAE(x, y) 17

where, {x,y): The subsampled search points
for the first stage,

@: The subsampled search points for
the first stage.

QO The search points for the second stage.

a7 1. BAEY s

o} o] FREE = BYHI MAE S|4
4= MAEZ A%t}

3.2 20| -MAES] 4 HS o|2% BAE E
F i A E A AR Al 1
MAE(x, )& o838l | DuxyIIE T3 F,
(x,0¢ 8] o] &4 (x£l,5), (x,yx]) %=
(xx1, yx1)olM<] MAE®] = 14

| =kl Balen) Il = 41l Dell 1€ e Ak

el A oAl 7 MAES] 34 HHE o]4
3l

IF ( MAEzg < |5z Da(xs) | = Sl Daxll1)

No block matching
(18)
ELSE |
Block matching
IF(MAE(4, j) < MAERg,;)

} MAE ., = MAE(4, )

where, (i,7): The search points for the second stage.
k= H+ H— V+,V—,D, D, D5, D,

2t o] MAES] Ha WHe7h 71§ MAER
MAEgy BTk 22 4ol dispeirnt £5 A3
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o] Wasly, wizhd wEke]l Pl disledd=
S g 54 yhgke] AAANE o)dshy oo ¥
823 Ak AL FAY 4 vk o=y
| Do 19 AHE $l8ide AA S| v}
of z+ wigpel] oidt anvie) BlAlmh Ale) Alsbe]
GRFHAITF || Doy 15 180° 2] o] & zHe= 79
aledries U g Zeth & | Dens 194
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T2 W3] A7 AdEe SARY onfeldh L
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e ¥ 2] viepigdsk oE A Arne
Alikego] -2 MAEE ARgslgdc) =gk £ Algle)
A EFSAS} Agkgt TFFSAC) it AxE Al
U PSNRE o]-43 rjsioict.

(b)

@

gl 2. B A¥eA ALl (a) MOBILE, (b) FLOWER
GARDEN, (c) FOOTBALL, 2 (d) SUSIE %4}

¥ 1. W3 PSNR [dB] W]aZ

&‘mquﬁms M@Blm gl‘m =5 L T8

FSA 32.66 26.67 25.98 | 35.52

TFFSA 32.66 26.67 25.98 | 3552

MOBILE, FLOWER GARDEN, FOOTBALL ¥
SUSIE <gabell gt 40 Z#H3 HF PSNRS ¥ 1
o Yehligir). o] F2AE| A9k TFFSASL FSA
9] B3 PSNRe] FUghe: & 5 Atk ol= At
g TFFSAE= 2] (18)9)4 9} Zo] £F A +3
N5 7 F4F A e] MAES] 33k o]43)e]
AAsled, 7]& MAERT) 22 MAEE 713 5= ¢l
+ BH el B ARE oA f, E
E Y] Wagh FEe tﬂf}ml/ﬂ“’ = AgE
Bslu 2 FSA9 gl A & 5 W WE
olcl. =3, E 14 22 “*&-4 g #E
o] FLOWER GARDEN % FOOTBALL %3A}uc}
Al e s e MOBILE <349} SUSIE <iAle]
PSNRe] zZA Jebdg & 5 sk =8 49
Halgl BES u|%s)lA|vt FLOWER GARDEN <3
AR}l wE £4]9)e slAj:= FOOTBALL%SAMS]
PSNRe] 714 2R84 2 4= gtk

FSA<}l Akt TFFSAA 55 s P 9
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A 2] 40 =] PFAE B 24 Jehigich
o] Fell et $x= FSAY HAA B 100%
2 3le] AR e 93 S8 FSAS 3
Foll 3l Aoz vehigeh o] XEYE
A TFFSAS 7S 2 Afe] 283 244
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ALE & Slvh o]& AWE] AR $jsl
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B 2. FSAd| i3} Alqkg)l TFFSAS] 97 44 4 6]z

: Saquanm’ M(DBILE

FSA 100.0 % 1 100.0 % | 100.0 % | 100.0 %

TFFSA 383%| 354% 43.0% | 448 %

Reduction

) 61.7%| 646%| 570% | 352 %
ratio

—— MOBILE
<o FOOTRALL
—— SUSIE
—' FLOWER GARDEN

Search points reduction ratic [%]
-
5

30 n L N N L L L L
1 4 7 10 13 18 19 22 25 28 3 34 a7 40

Frame number
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