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ABSTRACT

In this paper, we propose two fast block matching algorithm using the distribution of mean absolute difference
(MAD) at the search region overlapped with neighbor blocks and pixel subsapmling. The proposed methods use
the lower and upper bound of MAD at the overlapped search region which is calculated from the MAD of
neighbor block at that search position and MAD between the current block and neighbor block. In the first
algorithm, we can reduce the computational complexity by executing the block matching operation at the only
necessary search points. That points are selected using the lower bound of MAD. In the second algorithm, we
use the statictical distribution of actual MAD which exists between the lower bound and upper bound of MAD.
By using the statistical distribution of actual MAD, we can significantly reduce the computational complexity for
motion estimation. after striking space key 2 times.
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AMgalE®, o] odddolx] MADE AWk
T ((2w+ 1)/ 4) (N /4) = T(2w+ 1)’ N /8 & 7
Appe] doshel =yt 43 2 59 wEke] o
Beale] MADE 73817] $lekd 8TINY/4) = 2TN
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AFE 2o AFS sk £ HPdAe SIF
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TABLE TENNIS <4t 7zt 40 =& AM4313)
vh 239 FAd AHE B9 =r]e 8x80H
o4 W 7~78 Al £ el Al
g HPEE F B2 MADS) H4 3 Ho Hsjs}
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¥1, MADS] £% 54 3 REE3ME o8] 1
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Tt HESENCIE R B Yo
T

Sequences FSBMA i

FLOWER

GARDEN 100.00 25.00 1111 17.27

MOBILE 100.00 25.00 11.11 15.73

TABLE
TENNIS | 10000 | 2500 11.11 19.57

o] EZHE] Ajokby1e) A4l Lin Fo) A
g3l ubgol] nisle] FA HeS ¥ ¢ glod, F
% MOBILE <i4}¢] 9ol TSS ¢aejgel 7}
7+ AdtEe 7RIS 88 S givh ol& A
A E7) ¢)8le] FLOWER GARDEN % MOBILE
g4l 40 =l ot A4EEE ¥ 39 vehd
ek 2o} Ao Hdgk 25 Liu $°] Agt
g upge] Ateks el gk 112 TSS &
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o] mRonHE Ahie] AAlge] Liv Fol
Alokgt wpgect Y4 Az, TSS dmElEe At
ol 7S BAF F Sick
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Computational complexity
3

104 7 10 1B 1B 1@ =2 O>» A/ ¥ M ¥ L
Frame Nurber

32| 3. FLOWER GARDEN ¥ MOBILE od4be] wi§t At
up19) Ak

w3l Auble] Adbeke 4] (19)<] yepd A
3} o] 7]& MAD7} MADS] 32 w9 Hrc} &
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& B 4 slek e, 2R F4 A Sl
£ Alebgle] TSS dare|gel Hl3l] 453 ¥
& A%g Jehdch o)F #slely) flk] ¥
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ehfigic). o] BE AlRE Agble] TSS 4w
#So] wlated < 3.5[dBlelx] 1.5[dB) AHxEe]
PSNR 3H)g 9% 5 Ug& & 5 ok 28 4
o AgbH14 FLOWER GARDEN 9
MOBILE <34} 40 Z#]g}e]] gl PSNR-& FSBMA
¢} TSS daElEst vlwsle] veligicl FLOW-
ER GARDEN %4e] 7folls= Zos Y &
Agh o] Wy wiFe] TSS ohuelgell Ahgs
el 34 3 exle Y wWeke R v
g 7Rl A WA fdobd] Y FAA
o] A HAi (global minimum)E =] L3}z
oo whAle AR wolAul Ajekdiie] A
Fellie 2 G chisle] S sl &9t
E 7] dEe] 229 4 2% ERex HAH
3l FSBMA©] 7W7ke- 3t 349 4 Aeg
vellla g)8-8 o] Iy eRRE o 4 glrk

E 2. Au1e] HF PSNR

IR R T Proposed | Improved
Sequerices™ || FSBMA.| - 'T88 imethod] PSNR
FLOWER

GARDEN 25.98 22.44 25.92 3.48
MOBILE 24.35 22.66 24.15 1.49
TABLE

TENNIS 30.62 28.83 30.48 1.65

ojate] Ar=RE AlMPElE $Ad 4 2
#} 2|4 TSS kmeliol wisle] WEs) 3t
g vehde g o 9lom, Alxk S
Ae TSS <aelEell visle] et g8 AbEs
AL &g <« 9ok

AbP2= 58 MADS] 4 g Ao gejal
olo]l Exlsl= A MADS] £¥o) 84 2
ol43le] TSS odmelFel w3l AL AxEE 7}
AR 955 24 34 ASE JRE

¥ 3. A2 AT AT 9 PSNR

olck. Alekuizel ¥EA wWE W Al
PSNRE & 3¢ epligich  of7lM AR
FSBMAE 7|28 3l Ahal ez vehjiglern,
EEEE 29 204 4 Hlek Zo] MADS]
o s Ha wiee) Aol A Ha dslmy
El] AleiAel 912 viehfgich

== —-FSBMA
=T e Proposed method 1

PSNR [dB]

o Lo
1 4 7 10 13 16 19 22 26 28 3 3 37 4
Frame Number
(@
30
- - -TS8
— —=-FSBMA
28 i Proposed method1
o
=
&

1 4 7 1013 16 19 2 256 28 3 34 I 4
Frame Number

(b)

a3 4. AMskEH19] (2 FLOWER GARDEN 3 (b)
MOBILE %34bel] ti3t PSNR ]l

o] B& AN AL W29) Aol Feg
s Z7hel miek 2 SelEThh 38 ol £
Al 2 Habt glee & 4 alow, Aae

e ' Car : sed method]
Performance Sequernces FSBMA TSS i e
\ R TH=LE | TH=U4 | TH-38 | TH=1Z
MORILE 100.00 1111 14.06 1124 9.63 9,19
Computational | FLOWER 100.00 1111 15.99 12.62 10.14 9.42
Complexity %;\gng
TABLE 100.00 111 19.23 15.68 11.12 9.48
MOBILE 24.35 22.66 24.06 24.00 23.96 2391
FLOWER
PSNR [B] | FLOWER 25.98 22.44 25.09 24.89 24.52 24.32
TABLE
ThoLE, 30.62 28.83 3043 30.37 30.29 30.22
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