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if(MB0 = INTRA & MB1 = INTER)
MV.x = MBl.x, MV.y = MBLy
else if(MBO = INTER & MB1 = INTRA)
MV.x = MB0.x, MV.y = MBO.y
else if (MBO = INTER & MB1 = INTER & MB2 = INTRA)
MV.x = (MBO.x+MB1.x)/2 , MV.y = (MBO.y+MBl.y)/2
-
Q71M MVxMVye $FHEAWEe] gAYdue 4%
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5. NMS(New Fast Motion Estimation Search with
SubSampling) WY
Initial Step:
A= {{j) | ij=d/2 -d/2, 0
B(ij) = {(i-1j-1),(-1+ 1)1, (+1)-1), (+1+1),(-2)-2),
(i-2,)),(1-2,+2),(1-2), (1, +2),(1+2,3-2), (1+2,)),(1+1)-2)}
Chj) = { (1L)AFL(5-1), 05+ )
M=0 8= @, MinSad = 0, n=0, -d <(i,j) <d (d=7)
Step 1:
For all (ij) €A, find (ij) such that SAD;;; is minimum.
MV = (ij); , MinSad = SADsu(i,j);
B(i,j) = B(MV);
Go to the Step 2
Step 2:
For all (ij) € B(ij), find (i,j) such that SADsu is minimum.
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1Y 2. NMS Search

If SADaun(ij) < MinSad
MinSad = SADsuw(ij); and MV = (ij);
Go to the Step 3
Step 3:
Find previous 3 neighbour MV’s median value (i)
Get SAD;u» of median value (i)
If SADawn(ij) < MinSad
MinSad = SADsw(ij); and MV = (ij);
Clij) = CMV);
Go to the Step 4
Step 4:
For all (ij) €C(ij), find (ij) such that SAD;y is minimum.
If SADsu(ij) < MinSad
MinSad = SADa(ij); and MV = (ij);
C(ij) = CMV);
if(n=3) Go to the Final Step
else repeat Step 4 and n=n+1;
else
Go to the Final Step
Final Step:
MV is Motion Vector (i,j)
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E 1. o}712 94 (QCIF, 150frame/56Kbps)

Full
TR TsS NEAR TSWS NMs
Search
Rostd =z 48 48 48 48 48
F 33 AU 1.47 0.27 0.29 027 026
PSNR(Y) 40.48 40.34 40.27 4049 40.50
# 2. AY=d 943 (QCIF, 150frame/56Kbps)
Full
ol TSS NEAR TSWS NMS
Search
2asie Taq| 48 48 48 48 48
2 REst AT 19 027 027 0.29 0.26
PSNR(Y) 35.03 34.94 3498 35.07 35.05

234k o] EXM & § gEo] NMSr} 714 man,
A A &5 4L 10%~15%|c}.

PSNRZ o] M NMSHH2 & FSHhajo] wis) 2A ¥
oAA $LE ¢ F Utk TSS W4d) dHsf 0.1~0.2dB
A% AXEY2 FBMAS vas)s dojAA &S ¢
s90ch Mgzl G4e v 7hR WHez Zzt Fi%
F F gA E33g 2A3%E 39 39 HEY HEHE
gsle] NMS Aol AlzbA #pdo) 71&9 dzeFd
H&) Hojx 2LL ¢ F Utk AU GAA =
g9 PSNR 2 vag #AE 1Y 4o Bt

6. 28
2 =RdAe Uody Adg ol8Y MEAEY ¥4
3 99 ¢AYAHE ol &8 T4 PP NMSE A
statch. NMS #e 7]1&9 TSS w43t Nearest
Neighbour 42t £%71 10~15% A= FAEAT
PSNR & 71& Wi# Hizsge o 01dB~0.2dB A
E AU A 2 £F& A A4F HAE
FMBA W& ¥t & Ast KA dEgel 7
#9] TSS w27 Nearest Neighbour o] uls] A=
Hog {4 Wyolgn & + A IYEE £ =
Bl A AL NMS B3 & ASICB3Ete] FF olF ¥
Eluitle] Mulada HEHo s AlgdE o]F¥ @2
9 HYe Zdoz LY & UAEE 3y HF IF
7t Ag=ER Ak

Zngd
(1] B. Firtht, J.Greeberg, and R.Westwater, Motion Estimatio
n Algorithms for Video Compression, Florida Atlantic U
niv.
AM. Tekalp, Digital Video Processing, Upper Saddle
River, New Jersey: Prentice Hall, 1995.
M.Bierling, "Displacement FEstimation by Hierarchical
Block Matching," Proc. SPIE Visual Commun. Image
Processing ‘88, vol 1001, pp.942-951, 1988.
Fang-Hsuan Cheng and San-Nan Sun, "New Fast and
Efficient Two-step Search Algorithm for Block Motion
Estimation," IEEE Trans. on Circuits Syst. Video Tech., vol

(2
(3]

4]

SNR(Y)

405

|
395 ¢

{51

16}

7]

(8l

783

(b)

(c) (d)

23 3. QCIF 56kbps MY=ZR G4
(a) FBMA, b) TSS, (¢) NEAR, (d) NMS

’

Frame.s
% 4. Salesman(gcif) Z# ¥ PSNR(Y)H) 5L

9, no 7, pp.977-983, Oct. 1999.

RLi, BZeng and M. L. Liou, "A New Three-step
Search Algorithm for Block Motion Estimation," IEEE.
Trans. on Circuits Syst. Video Tech., vol 4, no 5 pp.438-
442, Oct. 1994.

MBierling and R. Thoma,"Motion Compensation Field
Interplation  Using a  Hierarchically  Structured
Displacement Estimator", Signal Process., vol 4, no 4,
pp.387-405, 1986.

Michael G, Guy C. and Faouzi K,"An Efficient Compu
tiation-Constrained Block-based Motion Estimation Algo
rithm for Low Bit Rate Video", IEEE. Trans. on Image
Processing, vol 8, no 12 pp.1816-1822, DEC. 1999.
Y%, AR, L¢E 335, MEMEIS o)8E
F349 TwoStep 14 Y AF FnIdF", F33
ey FAFHSESEIY, 2001, 4, pp. 459462



