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( Motion Vector Estimation using an Adaptive Threshold )
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Abstract

Motion estimation plays an important role for the compression of video signals. The proposed method utilizes an adaptive
threshold and characteristics of a distribution of SAD (sum of absolute difference). Generally, the more complex the SAD
distribution is, the larger SAD value tends to be. This proposed algorithm tries to reduce the search points in a simple
distribution but increase them in a complex distribution to avoid local minima. A macro block is divided into 9 areas. One
of them chosen using spatio-temporal correlation is called the primary area and the others are called the secondary area
that will be searched to avoid local minima. The proposed algorithm decides if just one area (the primary area or the
secondary area) will be enough to be searched or both areas should be searched, using adaptive threshold. Compared with
famous motion estimation algorithms, the simulation result shows that the searching points per macro block and MSE
decreases about 16.4% and 32.83 respectively on the average.

Keywords : block matching, motion estimation, video compression

I.M & redundancy)©] £33} o] ZH A3 o]&3H TR

9 4= AFE =9 F Utk 49 =4 9 gAb

©o.
EA 9 Hg RofoA, makd TV, 838 v, MPEG-1/2/4% 29} ITU-T H261/263/ 264°4 722 o
o

4319 727 CDROM BWIS SolA% 2ol © A B4 94 TEA TAUnsl A0A T4
A" Hhe 2 ede AsE AgdE ggy A el Y% Tk RO B2A, TN ¢EE & 7}
Fao] AEAAY AGAA AG) AHAE o1 F T 9FE T RO AT 49 FHL ¥
23 4ET 7 Ye F3F7r gasi 387194 7 B AN F& 878 FEOVIE
TR e Fe AIZAR F5A (temporal stoh
FFEES o7l 93t AHHYA A E &8
wEad BadiERtnn $REAWITAT g ga9 wuMVIE PR TAYe 27 N
( School of Information, Communications and )
Electronics Engineering, Catholic University ) Ay oj3aE EE5MBLE WD MBUSIE &8
# 2 ATE IFHIFAT FA7] 247 (R01-2005- A TP AT} o)A Ty oS AFRE HHo MVE &
000-11054 -0) A Yoz +PHJ & st
HF A7 200694939, FHLEY: 20069108162 ARt JdiHe2 MVHEE MADMean Absolute

(857)



58

Difference) =% SAD(Sum of Absolute Difference)”}
ARRETE 29 1eA 9} 2ol v o)A Z¢lolA F
i R34 27174 MV gale} 7hssigd 743 3
23 MVE (R FHE 744 4 Alt}

A g HFES)E (2R+1) N $HE
st ZagFolth FS wle g g HH A=k
A A gge) /b HHe) gA9
T Aoy Be Aito]l 8 FHo AT
Al2gle) HL317)dE= EA47) Q)

2R GuFEL ALY EREE Zo|7] YA
AJHA}. 8 59 384 FA(TSS)® AXHE 3¢
A—RANTSS)®, 404 24(4sS)? ootz el
(DS)®Y z22-tololzE BA(CDS) g 2o g1
B %JE}

A3l A 1 oz
°§°°‘°le} ERNES:

*—‘10}11 ] 7—‘:!

YA gt (adaptive threshold)& o] &3t SADE ¥ U}E}

A A gshe ies BReg s
2 =82 oOeH 2ol FAEY WA OIgdME

SAD#E AHgste 71E9 ]

’““"0}91‘4 g U

L

2l Zl’zzé
=N

=

S
>
1

°l7l Sk 0481 n& g Hhd
sttt M= SAD#S ¥ 8
2 &g AHsgo IVXPOM

A1

3 %iﬂé}%ﬁﬂi(BMA)& o] &3}
=g E BMAYA H33td dA Ty
MB&9 2 LHM A Z47ke] MB% AR MBS
old ZedollA ZA Hr}
ol frAlgt E&9 7]F22 MAD #¥ SAD# S
ARSI A(De 29 19049 ¢ HA ZdYd YoM
(w,v)° $1AF 271 n A MBAIA 9 SAD#tel g

4ol

o 4

HEY AAUS 0|88

(558)

Aol

SHET

ols

Ax Ty S g
s e
R N R
1 ]
: @ B Ty
]

a8 1. 2N YE £
Fig. 1. Motion vector estimation.
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Table 1. The performance comparison of average PSNR and MSE.
Algorithm FS TSS NTSS 4SS DS CDS proposed
Test average | average | average | average | average | average | average | average | average | average | average | average | average | average
Sequence | PSNR | MSE | PSNR | MSE | PSNR | MSE | PSNR | MSE | PSNR | MSE | PSNR | MSE | PSNR | MSE
Foreman | 27.270 | 153.396 | 26.578 | 175.314 | 26.411 | 178.058 | 26.043 [196.361 | 25.922 [200.013 | 25.875 [ 200.148 | 26.923 | 162.972
Football | 23.206 |[311.388 [ 22.946 |[337.102 [ 22.956 [336.514 | 22.708 |355.829 | 22.575 |[366.455 | 22.571 [366.571 | 23.098 |[325.694
Bus 26311 [155.280 [ 23.909 [277.902 | 23.967 [275.216 | 22.995 |[338.990 | 23.051 [339.268 | 22.985 [343.203 | 24.657 |[230.684
o 7 [ 25626 [206.688 | 24.477 [263.439 | 24.444 |263.263 | 23.916 [297.060 | 23.849 [301.912 [ 23.810 [303.307 | 24.893 [239.783
I 2 E EF u.#-ﬁ- EI-AH I-Io| Fa |ri|_
Table 2. The performance comparison of average search points per block.
Algorithm FS TSS NTSS 4S8 DS CDS proposed
Test Sequence "\ | SearchPT | Speed Up | SearchPT | Speed Up | SearchPT | Speed Up | SearchPT | Speed Up | SearchPT | Speed Up | SearchPT | Speed Up | SearchPT | Speed Up
Foreman | 225.000 | 1.000 | 25.000 | 9.000 [ 31475 | 7.149 | 24.701 | 5.109 | 27.099 | 8303 | 28819 | 7.807 [ 19.830 [ 11.346
Football  [225.000 | 1.000 [ 25.000 | 9.000 | 23352 | 9635 | 19984 | 11.259 | 18.006 | 12.496 | 16.685 | 13.485 | 18.340 | 11.943
Bus 225.000 | 1.000 | 25.000 | 9.000 | 28.572 | 7.875 [ 21.834 [ 10305 [ 21.127 [ 10650 | 21.328 | 10.550 | 21.187 | 10.620
g 7 [225000 | 1.000 { 25.000 | 9.000 | 27799 | 8220 | 22173 | 10224 [ 22.077 | 10.483 [ 22277 | 10.614 [ 19.952 | 11.303
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