DEri=

= 03-28-5C-12 o EAe s =82 ‘03-5 Vol.28 NobC
2 O = O o]= A=A =
&5 FAQ FAS AT AL 5 B 94
A69 ¥ & =

An improved block matching algorithm for
fast motion estimation
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ABSTRACT

According to the PDE scheme, it is desirable to make the value of SAD to be rapidly increased in
motion estimation. In this paper, we propose a new block matching algorithm based on the combination
of a new scan and search order. In the proposed scan order, a current block is divided by the
frequency that is estimated by summing the difference between the mean and the values of the pixels.
And then the calculation of SAD is performed from the highest frequency area. In the proposed search
order based on DC difference between the current and the candidate block, candidate blocks with low
DC are early checked in motion estimation. Simulation results show that the proposed method achieves

about 6% computational gain compared with the conventional methods.
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Table 2. Checked rows according to various scan orders

(a) 120frame/30Hz

Table
+X &A{ | Flower | Football | Mobile Tennis | Aver.
Tennis

Full Search | 6.3642 | 7.5487 | 5.9658 | 8.9479 | 6.8074 | 7.1268
ST T4x4) | 36086 | 47112 | 3.2233 | 6.5480 | 39862 | 4.4155
ST 4x2) | 3.3529 | 44801 | 2.9254 | 6.2605 | 37558 | 4.1500
HeH4x4) | 3.5892 | 4.6861 | 3.1999 | 6.4786 | 39196 | 4.3747
HeH4ax2) | 32929 | 43991 | 2.8731 | 6.1351 | 36346 | 4.0670
Ideal FS | 2.8264 | 3.8408 | 2.3334 | 4.8678 | 32886 | 3.4314
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(b) 40frame/10Hz

X Table X
X &AM | Flower | Football { Mobile ~ | Tennis | Aver.
Tennis

Full Search | 8.9981 | 8.7575 | 6.1346 | 9.7956 | 8.9505 | 8.5273

o
=

SXE(4x4) | 64201 | 59398 | 3.4631 | 7.3725 | 6.3899 | 59171

EEC(dx2) | 61649 | 57113 | 3.1739 | 7.1057 | 6.1554 | 5.6622

HleHax4) | 63747 | 58842 | 34502 | 7.2785 | 6.2934 | 58562
H|eHax2) | 6.0564 | 55064 | 3.1340 | 6.9520 | 59955 | 55468

ideal FS | 47369 | 50555 | 25143 | 57560 | 5.0908 | 46307

ol7]4, Full Search®} Ideal FS+ 4
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o B3RS & oAtk E 2904 Ake +H
=47 BEHEE o] 88t v FAd vl3) HAE
57 6~8% AL, Ideal FSel Mtk 70 46g
YERIS ¢F 2= glu)h mEdE Aokt A A= 1

& Ansdl os) P 5T AT pelFe 5

e AV 9

H 3.4 24 B ik

Table 3. Computational complexity according to various
scan orders

(a) 120frame/30Hz

=y o y . Table .
T& @AM | Flower | Football | Mobile Tennis | Aver.
Tennis

Full Search | 79558 | 93287 | 74563 | 111968 | 85119 |88899.0

EE T (4xd) | 48558 | 62400 | 43728 | 85414 | 53311 | 586822

=xE(4x0) | 46969 | 61408 | 41500 | 84172 | 52143 | 572384

HigH4x4) | 47687 | 61458 | 42806 | 83916 | 51847 | 575428
HIgH4x2) | 45557 | 59728 | 40187 | 81922 | 49948 | 554684

(b) 40frame/10Hz

Table
& &AM | Flower | Football | Mobile Tennis | Aver.
Tennis

Full Search | 112599 | '09579 | 76679 | 122601 | 112002 |106692.0

SXio(axd) | 83801 | 77803 | 46736 | 95754 | 83442 | 77507.2

STk | 84318 | 76148 | 46606 | 96028 | 83646 | 777492

X 2Hdxd) 82604 | 76477 | 45948 | 93947 | 81602 | 761156
| 2H4x2) 80906 | 75043 | 43525 | 92375 | 80144 | 743986
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ANG 58 Mg Zelth E 404 H A B
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of % gtk
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Table 4. Checked rows according to combined scans order
and search orders

(a) 120frame/30Hz

EFAY Table
FH &AM o Flower |Football| Mobile " | Tennis | Aver.
=M Tennis

Full Search| #xt% | 6.3642 | 75487 | 5.9658 | 8.9479 | 6.8074 | 7.1268
2xiguxg)| W | 33520 | 43767 | 31113 | 6.2457 | 37477 | 4.1667

=xsuxe)| HA | 30086 | 4.1457 | 28142 | 5.9547 | 35155 | 39053

Xigh4x4) | M2t | 3.3358 | 4.2680 | 3.0886 | 6.1555 | 3.6645 | 4.1025
Highdx2) | Mgk | 3.0410 | 39835 | 2.7638 | 5.8132 | 3.3840 | 3.7971

EbAY Table .
~ Flower |Football| Mobile | Tennis | Aver.
=M Tennis

Full Search| & A& [ 89981 | 8.7575 | 6.1346 | 9.7956 | 8.9505 | 8.5273

L

sxrsaxe| e | 59047 | 57112 [ 32620 | 6.9314 | 6.1158 | 55852

sxiuxe)| W | 56477 | 54843 | 2.9729 | 6.6591 | 58796 | 5.3287

H|QH4x4) | M2t | 58135 | 53891 | 3.2457 | 6.7526 | 5.8590 | 5.4120
HoH4x2) | Hiet | 55366 | 5.1471 | 29700 | 6.4456 | 56190 | 5.1437

F 4olA rA A B ookel B A7 AA)
Jsoll PR 23S ot B 3l F 42TE
A A wAe B EME Zéf?ﬁﬂ 2o
Full Search] H]st 40~46%, HHEE o] &%
A A Aol H1?‘SH 8~9%

ng,:_sq 5ol 7Hﬁ%‘ e o 4 ek 2w E 29
)

B]I’LSH E ol Ak 3 2 upAo nmele Al

= 7 O 1 Ll = .
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www.dbpia.co.kr



&l
Hlale] 7b 9-aldnt. Aot e AA Ak
< Full Searchell ®13] 34~409%, ®]ao)del H]3)
1~6% 7rAstct Abek +H eAvhe ARS
¥ 33 vlug Ae, Aokst g vk no) gy
H3 g 7MY 28a & 490 ® 59 BE
ARzl sz AQE whAle] &a) 93t AT

& RolErh

E S5 7 w49k g $4 ATl ne e
Table 5. Computational complexity according to combined
scan orders and search orders

(a) 120frame/30Hz

gAY Table )
Mo Flower [Football| Mobile | Tennis | Aver.
=M Tennis

Full Search|&XH& | 79558 | 93287 | 74563 | 111968 | 85119 |88899.0

p.S|
=

o

_‘T_

2atgaxe)| LMY | 45538 | 58395 | 42496 | 81807 | 50521 |55751.4

=atraxe)| LHI | 43887 | 57318 | 40249 | 80440 | 40269 | 542326

MleHdxd) | et | 44935 | 56717 | 41786 | 80272 | 49218 [54585.6
HleH4ax2) | H|Qt | 42759 | 54912 | 39164 | 78212 | 47309 (524712

(b) 40frame/10Hz

Ehal Table )
ML Flower | Football| Mobite Tennis | Aver.
=AM Tennis

Hy

w5

Full Search|=XIH | 112599 | 109579 | 76679 | 122601 | 112002 | 106692.0

rx

=xtgxa)| WA | 77566 | 75134 | 44412 | 90428 | 80217 | 735514

>

=2azexe)| Y 76548 | 74452 | 42296 | 89476 | 79517 | 72457.8
HioHdxa) | mlet | 76231 | 70845 | 43761 | 87972 | 76788 | 71119.4

HMi4ax2) | Aot | 74919 | 69871 | 41806 | 86515 | 75960 | 69814.2

vV.4d £

2 =M= PDE 7199 a¥E SuiA717)
et AEE A oA WA g4 X S
zbzk AAERgier g olg F O UHES AR
oM 14 A go] 7hedt 8 &%
e Atetdieh Ak A A A4 B
el 2 a5 AEe Avs F9e] wA
Arts|E® oM SAD7F Hr} whEsA FA s
Z itk mEh zlRlele g WAl A4 =5
o FE EEIe) DCAReE SAD] #AE vig

=4 =

o2 2 DCAE A= FR EEEC] 94 &

HehEs sk

o] A¥e AT WAlo] 7| Aol nlsto
S48 5L AYT AL BolR Ae
A e A eoh AA AR SHAM <
4% %9 o15% JhAg) Elal Aok v )
Ao rE oM BAe AR B9 o 6% A
T FEE WIT oAU AL A B
2o et ARE L3 gl SEAVINFY A9 F
Aol TS EHHQ 5L vehd Aow o4

[1] Yun Q. Shi and Huifang Sun, IMAGE
and  VIDEOQO COMPRESSION  for
MULTIMEDIA ENGINEERING, Boca
Raton London New York Washington,
D.C:CRC Press, 2000.

[2] W.Li and E.Salari, “Successive elimination
algorithm for motion estimation”, I[EEE
Trans. on Image Processing, vol. 4, no. 1,
pp. 105-107, Jan. 1995.

[3] X.QGao, C.JDuanmu and C.R.Zou, “A
multilevel successive elimination algorithm
for block matching motion estimation”,
IEEE Trans. on Image Processing, vol.
9, no. 3, pp. 501-505, Mar. 2000.

{41 Michael Briinig and Wolfgang Niehsen,
“Fast Full-Search Block Matching”, IEEE
Trans. on Circuits and System for Video
Technology, vol. 11, no. 2, pp. 241-247,
Feb. 2001.

[51 H. G. Musmann, P. Pirsch and H.-].
Grallert, “Advances in picture coding”,
Proc. IEEE, vol. 73, no. 4, pp. 523-548,
Apr. 1995.

[6] S. Zhu and KMa, “A new diamond search
algorithm for fast block matching motion
estimation”, IEEE Trans. on Image
Processing, vol. 9, pp. 287-290, Feb. 2000.

[71 ITU-T, “Video coding for low bitrate
communication”, Draft Recommendation
H.263, Dec.1995.

[81 Y. H Jeong and J. H Kim, “The FASCO lock

www.dbpia.co.kr



/0% Y FHE A% AdE B2 AH 44

matching Algorithm based on Motion Vector
Prediction using Spatio—temporal Correlations”,
Korean Institute of Commurnication Sciences,
vol. 26, no. 11A, pp. 1925-1937, Jan. 2002.

91 J. N. Kim, S. C. Byun, Y. H. Kim, and B.
H. Ahn, “Fast Full Search Motion
Estiamtion Algorithm Using Early
Detection of Impossible Candidate
Vectors”, [EEE Trans. on Signal
Processing, vol. 50, no. 9, pp. 2355-2365,
Sep. 2002.

[10] Ayala-Ramirez V. Devy M. and Parra
C., “Active tracking based on Hausdorff
matching”, Proc. Pattern Recognition 15th
International Conf, vol. 4, pp. 706-709,
Sep. 2000.

& Z(Yong-Ho Moon) A3l
19923 29 : Habhstar
Bpojst galpskeatih
199419 29 : Bl sty
uheerl ARl g A)
1998*d 84 : HAlthdtwr
kAR AA-Z o]
1998 9~2001d 84 : AMAHA} DMt
Digital Media Lab. #g]ed -]

2001 99 ~20031d 29 : HalTsbsy Al RFES}
2 AR P AT

2003\ 3Y~#A : Aol selsha A R alelo)st
TR A HFEE (1397AD

[=]
(L

<Fiob ARG W BIY S 94 A,

= o o’o > OO

Az Ae], VLSI, A2 2nt

547
www.dbpia.co.kr



	고속 움직임 추정을 위한 개선된 블록 정합 방식
	I. 서론
	II. 기존의 누적 및 탐색 순서
	III. 제안 알고리즘
	IV. 모의 실험
	V. 결론
	참고문헌


