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A Flat Hexagon-based Search Algorithm for Fast Block
Matching Motion Estimation

Hyeon-Woo Nam *

2 <
Az ke Fus 218 7K B} 29 MEe] RS 28 B2 9T FueFAN B Sust o
2 9okt F8 faolth B wRddE AZE 2% 25 4% 9nelE AL 99 712 telolessinn
S2sde) S AT 4 e PAE $ANRL Agkad el LnelFe gAslo] 2 W taln W
G SANES o] §31] &2 £AY WS 3 SAdrk. 4P FAE B, ALY FAD S F) S
& dolohEEaE B4 daelFelt $2ve B4 LnelFel vete] £49 WE 299 SEo] ol <F 0.

PR
4~21.36 o A% S Bon s g PSNR 7IEC® 9F 0.009~0.531dBY] A% 32 Btk

Abstract

In the fast block matching algorithm, search patterns of different shapes or sizes and the
distribution of motion vectors have a large impact on both the searching speed and the image quality.
In this paper, we propose a new fast block matching algorithm using the flat-hexagon search pattern
that are solved disadvantages of the diamond pattern search algorithm(DS) and the hexagon-based
search algorithm(HEXBS). Our proposed algorithm finds mainly the motion vectors that not close to
the center of search window using the flat-hexagon search pattern. Through experiments, compared
with the DS and HEXBS, the proposed flat-hexagon search algorithm(FHS) improves about 0.4 ~21.3
% in terms of average number of search point per motion vector estimation and improves about 0.00
9~0.531 dB in terms of PSNR(Peak Signal to Noise Ratio).

» Keyword : 1% £ Mg 2u2|&(Fast Block Matching Algorithm), ERE & (Search Pattern),
222! FH(Motion Estimation)
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For each MacroBlock in the Current Frame
Set a Center Point of LFHSP with MB(0,0)
Make a LFHSP and Calculate a Min(Minimum) SAD point
IF Min SAD is not equal to Center Point of LFHSP
Set a Center Point of LFHSP with Min SAD(x,y)
Make a LFHSP and Calculate a Min SAD point
While Min SAD is equal to Center Point of LFHSP
Set a Center Point of LFHSP with Min SAD(x,y)
Make a LFHSP and Calculate a Min SAD point
End While
Set a Center Point of SFHSP with Min SAD(x,y)
Make a SFHSP and Calculate a Min SAD point
Decide MV with a Min SAD(x,y), Stop;
End For

T2 7. Rt S2inE e etmalEe] ohas
Fig. 7 Pseudo Code of the FHS
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Table. 2 Experimental videos

EETN ’%@Oﬂ AtSE St
(B3 oF2 FA| =2l )

aF Akiyo(300) Foreman(400)
Coastguard(300) Stefan(100)

SIE Susie(120) Flower Garden(150)
Mobile(140) Popp(150)

QalF Akiyo(300) Table Tennis(300)
Coastguard(300) Stefan(300)

22 Fgo A% vlas daf 112 3 dugE =
o4 FS, DS, HEXBS, CDS, CHS 2|3 Atk @&t
3 57 S 9 2 dueEe ALEE)

%49 40 A8 nhEE B89 271k 16x16 94
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oml, walglelel Wele 7% AA] Pentium N oNE A7 EYAONS 7t B2 g B 94 48
3.0GHz®t 512MB #=el7l A2 AFEGolA A PN(searc Point Number) # FS ] &4 3|55 7133t
s, of 7t §59) A% el JhAY SE PIE ovishe
35 Hlal 7t SR 948 s 45 3] 91 SR(Speedup Ratio) 2 Hlw AZE JeRITE 3 3E 4
3 A (D9 H AE 2AH(MAD: mean absolute  oIME 71&9] £4¢Y o= 7H3 Aokl ﬁ’a}lﬂ%—ﬂ a
difference) (4, 8, 11)¢ 4 (2)9] i AF 2AHMSE: w2 £ tigt MAD < i PSNR 22 ¥lwd 23
mean squared error)E  ©]83  PSNR(peak & YeERiSI
signal-to—noise ratio)Z& °]-&3l3tH1-16). A AAE B o, At el Ay 2] &£
FAE NS 14 £5 A3 dauglFe|ng MY gl
N N o - _ - -
J‘IAD(Lﬂ:(%)Z;}\I,(k,l)flt,l(k-s—i,l-ﬁ—j}\ () HlaE EEed Aow A5HEn. AF Al tig g vl
e e A duzlFe] BAsle o] 27to] | FAR S
o 71 oloke el §4 402 E(DS)3 S2o 9 &
PSNE =10 loguw37a5 2E|Z(HEXBS) S 71849 tpdoz ggu, gaeel]
u & F4 HEo] GEA0R we BXE sHE £79 vHE
MSE = EZ r 1 kyl)]z """"""""" (2) « no -
SIES P e Bge] ME GaS slal A A thololRs
Shel 94 Q3elZ(CDS) T A2 B daelE
gk et o =% dkrrE 4 (3)9 Hdigk exjel g (CHS)9] A8 A A% Hmd] 24319t}
. spe o =
(SAD: sum of absolute difference)< ©l-63I9tH1, 4, 11). I 304 UERA He} zho] Aoke 2 me] =3} v m giakel
v 5 gnelEle) B4 £ 2vo) 49 232 wul, Ak}
SAD(i.j) Z“ny(k D=fo(ktil+i)l @) & gmelze] dasiel mu9l DS o tie B 244
o] 7} 2+ 18.1 ~27.0 % A= 7HA4sle] °F 15.4~21.3 %
AEe gasEe] P4 UEidE YASEs) e
42 A3 Z3} HEXBS o tiallre 2+t gazde] 57} ¢ 0.3~3.9 % %
T = ok —~ 0/ R =0o] ERAlAT
A W S7boel B el e 1209 WA gy o o) o 0274 L BEe) WSk Sk,
I =2 1 Alo SIA = o e
g RS AWAIT. A5 B At F g gz o e ARl CDS S CHS o tlelE HiE He
2] ok - ¥ E -
te 49 sy =3 xﬂ?_ S erasjee] A ZEe] B 9o 7124 0.3~11.8 % H= 4sdl] < 0.4~10.5 % F
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Table. 3 Experimental Result(search Point Number and Speedup Ratio)
CIF SIF QCIF
Coastguard Stefan Flower Garden Mobile Coastguard Stefan
Method PN SR PN SR PN SR PN SR PN SR PN SR
FS 204.280 | 1.000 |204.280| 1.000 | 202.050 | 1.000 |202.050 | 1.000 |184.560 | 1.000 |184.560 | 1.000
DS 16.940 | 12.062 | 16.770 | 12.180 | 16.810 | 12.018 | 12.640 | 15.989 | 12.760 | 14.465 | 14.270 | 12.932
HEXBS 13.070 | 15.635 | 12.980 | 15.737 | 13.150 | 15.365 | 10.450 | 19.344 | 10.440 | 17.684 | 11.360 | 16.241
CDs 14.970 | 13.646 | 14.440 | 14.143 | 14.960 | 13.504 | 10.130 | 19.944 | 10.500 | 17.579 | 12.810 | 14.411
CHS 15.000 | 13.620 | 14.620 | 13.972 | 14570 | 13.867 | 10.130 | 19.953 | 10.480 | 17.619 | 12.710 | 14.515
FHS 13.600 | 15.025 | 13.200 | 15.471 | 13.400 | 15.083 | 10.700 |18.890 | 10.470 | 17.644 |11.460 | 16.105
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