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Novel fast motion estimation algorithm based on
optimizing predictive motion vector
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Abstract: A new Optimizing Predictive Motion Vector Fast Motion Estimation Algorithm (OPM-
VFMEA) is proposed. Based on the center-median-biased distributed characteristic of the motion vec-
tor of real-world sequences and the high space-time correlation of adjacent block”s motion vector,
combined with similar analysis of the motion vectors, the center, median, forward vector are selected
as the basic predictive motion vector to predict the current one, then the similar threshold is set to re-
duce the redundant information from the three space adjacent block motion vectors. In addition, the a-
daptive threshold to enable half-stop is also represented. Experiment results show that the algorithm
is able to adapt to all types of video sequences and can offer a high performance of PSNR. The search
speed of the algorithm is faster than that of the existing well-known algorithms. For case examined, it
is about 208 times faster than that of FS in average, which is superior to that of 146 times for PMV-
FAST, 77 times for MVFAST and 55 times for DS. Therefore, the algorithm improves the perform-

ance of existing motion estimation algorithms.

Y5 B #3:2007-04-24 ;81T HH#A :2007-07-03.
BESTH :HEAKRR SRS ®BW H (No. 60472081) ; i 25 Rl 2 3L 4 % By 5 B (No. 05F07001)



10

IO 45 A AL 0 5 2l % B ) Pz S Al 315k 1623

Key words: motion estimation; block matching; video compression; predictive motion vector; redun-

dant information

1 7]

Uu\«

I8 B AT R AR 45 G R L TTIZ
AT+ MPEG-1, MPEG-2 ,MPEG-4 #1 H. 261, H.
263, H. 264 5§ [5 br ML s 45 bR . 248 Rk
(Full Search ,FS) fEff )& fe ey - HI iz E K,
BT RS s B R 60% ~80% , ANiE & T SL Yt
N . RN IS S Al TR R UE IS B AT
WERR B, fE i S A T ST ik TR Z Rl &
TE

R el Bk = 2 R % (Three Step
Search , TSS)F | = 4 %] % 3% 2% 3% (2-Dimension
Logarithm,2D-LOG)™ | 1E &2 # & & 3 (Orthog-
onal Search Algorithm, OSA)Y! %8 X 44 & & 1k
(Cross Search Algorithm, CSA)!M &5, 3% b5 3k
FEGE T R R A EH R EEE. A
X SER P R UG D K AR IR 5 B A R T e/
flivt e o B2 AN . FE LR AL BB = P R
(New Three Step Search, NTSS)! H 48 it 7 i
FEh Tis g R RO A R . S AR AR SR
T H 86 T B3 (Block-Based Gradient De-
scent Search, BBGDS)' | 2% JE ## & 3% (Diamond
Search, DS)FT | /X i I 38 & 3 (Hexagon-Based
Search, HEXBS)"'" 4, e ik $& 5 vk v, 22 8 14
Rk THESBER Y R ARk —. HE2
TR BA R B U ) S ) s ) A 4R Bz gl ok
AR RH S A o R 2 SR T 1] 7 P48 AR, AT X 70 AN
[7i) 1) 38 2l 2 U0 P A5 N 2 o Al 11 v 0 38 R 98 R
JEXE DL — PR .

 TER P B Y I s A O, SCHRC 1112 1482
T s SR RS . R E gk
i1z 3l Rk i AL B TR X $R
IR R D ARG R AR R R
PEE T RSB, SCEk 1342 i MV-
FAST ( Motion Vector Field Adaptive Search
Technique) LR 2 [0 LAY b A B2 =140
ABPLR A 2 i B B o< &=L H B ATE Kz
SRR AN B A 5 R )T 0 A B R A DG

PMVFAST (Predictive Motion Vector Field A-
daptive Search Technique) #1 APDZS ( Advanced
Predictive Diamond Zonal Search)™* Jy i ] %5 38
5375 JEFF B Y I 25 RH DA, ) A I [) s | b S
AR IZ B % AR S B0 Kk g O DL =S AHAR
Yeiz gy < B 1y e ELAE S E A6 18 R bl 1L U
AR ROR F 2 5501 22 W 1 50 Ok 2 22 [R] Y R
HITRER.

AL B AR BE 43 #T F iz Bl Ok B R O A
PE L ST — B L T 00 Ak B iz Bl Ok R PR s
k155 ¥ (Optimizing Predictive Motion Vec-
tor Fast ME Algorithm , OPMVFMEA), ZJ7
238 P B0 >4 Hif iz 3 Ok i oA AU =AM s Bk
SR R REAS TN R i o ) A TOUI A R L
ARARATTBR » 920 Hy = A 2% ) AH &P He 00 2% 45 77 R
IR RICRE B REE . LIS RUEY
AR SO A AR G B R R B2
i I

2 MBS R TARLE &I

PUATE 3 1 ELAT AR 58 1) BsF 235 A 56 1 o o FH 80
12 Bl K i B8 W O b 12 e B DG T B 1k 1) 98 R
FOAER B . R R A S U A S A AR Y b
b = AN YGE B R R I ok — 20 R R A A
K N T (0,048 3 K 5 L EE 3l K 5
T — T P A () 7 1 R A A . XS AS TGS Bl R
W R MVy MV MV, .MV, MV,
MV, Hh MV, .. =median(MVy , MV .MV, ,
MV FoR Y HTHE g R . 3% HLR 208 i i B ok
I3 BT 4R ek 22 ) R AL
d;i= || MV.—MV | ,, (D
Horp MV, S U B 3 K i, MV R Y i s 8l R
W, d FORTNIE F) K B Y FTE 3R 12
TR B . SCAHARLEE
S,=N:/N , (2)
H T h—1EEE N hd, <THREHH. I
5 YH18 3l R 0 2 G IR B <<T 1y Bl iz ) %



1624 e KEE TR %15 %
HHH. NS REHEH.S FRd<THH di= || MVy =MV || 1, (3)
M4 MV, A5 dT MV, S L], SCrp o d;= [ MVy =MV, | ., (4)
PE R T 5 5 MV, 5 45742 8l % & MV [ A 2 d;= || MVx—MV,_ | . ©),
JEM BE BeerTm R

Xf—Se bR s SR S AT ST . ARSI dw=max(d, +d +d;) . (6)
LR T 2RI TS,k 1 R . B B3 (6) AT 1 o /N 5 2278 31X =S AH AR B

MTALAE /N e i 32 8 257 CIF #% 209 Miss J7 41,
HiE B 2 8 26 # CIPR #% X 19 Caltrain (512 X
400) J¥ 31, K i BE iz g 2 7 SIF #% 20 Y Table
tennis J¥ 41, LA K £5 6 4 B g B2 52 30 19 G 48 ) 91
Edit(SIF),

F1 BMNEHEESHMEHNREEMNERITER
Tab.1 Similarity statistic results of predictive

and current motion vector

d, Sequence St Stk SL Sy Skedin Sp
Miss 0.60 0.60 0.67 0.66 0.66 0.79
Caltrain 0.74 0.68 0.62 0.69 0.64 0.79
" Table tennis 0.69 0.64 0.59 0.65 0.67 0.70
Edit 0.63 0.61 0.58 0.66 0.46 0.74
Miss 0.86 0.88 0.87 0.96 0.90 0.97
Caltrain 0.82 0.77 0.74 0.78 0.75 0.85

i<l .

Table tennis 0.75 0.71 0.68 0.72 0.74 0.79
Edit 0.82 0.78 0.76 0.81 0.79 0.83
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Tab. 2 Simulation results of different algorithms
PMVE OPMV
Sequence Format FS TSS NTSS BBGDS DS HEXBS MVFAST
AST FMEA
PSNR 30. 96 30. 79 30.91 30.91 30. 87 30.72 30.91 30.92 30.91
Miss CIF NSP 961 41 30. 88 12. 15 18.03 13.01 12. 27 6.53 4,49
Speed Up 1 23. 44 31.12 79.09 53.30 73.87 78. 32 147. 2 214.0
PSNR 31. 04 28.21 30. 60 30.73 30.78 30. 23 30. 68 30.78 30.78
Caltrain CIPR NSP 961 41 23.32 13.13 16. 88 13.72 13.61 6. 64 4.67
Speed Up 1 23.44 41. 21 73.19 56.93 70. 04 70.61 144.7 205. 8
Table PSNR 28. 14 26.55 27.44 27.17 27.80 27.55 27.82 27.93 27.91
tennis SIF NSP 961 41 33.52 16. 87 19. 04 16. 83 12.54 6.35 4.57
Speed Up 1 23.44 28.67 56.97 50. 47 57.10 76.63 151.3 210. 3
PSNR 27.57 26. 24 26. 89 27.15 27.24 26. 85 27.25 27.30 27.27
Edit SIF NSP 961 41 27.07 12.99 16. 10 12.74 10. 51 6.71 4.70
Speed Up 1 23.44 35.50 73.98 59.69 75.43 91. 44 143.2 204.5
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Fig. 2 Performance comparison of different algo-

rithms using “Miss” sequence
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