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Motion Estimation in Video Coding using Search Candidate Point
on Region by Binary-Tree Structure
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Abstract In this paper, we propose a new fast block matching algorithm for block matching using the
temporal and spatially correlation of the video sequence and local statistics of neighboring motion vectors.
Since the temporal correlation of the video sequence between the motion vector of current block and the
motion vector of previous block. The proposed algorithm determines the location of a better starting point for
the search of an exact motion vector using the point of the smallest SAD(sum of absolute difference) value by
the predicted motion vectors of neighboring blocks around the same block of the previous frame and the
current frame and the predictor candidate point on each division region by binary-tree structure.

Experimental results show that the proposed algorithm has the capability to dramatically reduce the search
points and computing cost for motion estimation, comparing to fast FS(full search) motion estimation and other
fast motion estimation.
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[Fig. 2] Motion Estimation for Block Matching

404

o
b
o,

4

o2
Ol

ol

rir

of
it

jules

o Lo
rr ri_;ﬂ

o & H
o
o

2 o

U
R A i
o rr

ok mo
U

ooty
e
i
o d

mN o E o gy
o,

JI S S
O o
Lo gy

2

° 4o
i o

o oo
Ol
o,
rr

:?L
o,
N
|
4y 2

iz
l-O‘l
5
[?lF
120
l-O‘l
i
N
uied
o
fu
*x

o,
o
S >
opp
ol
P

e
f1
i)

o 1N
22 N of N o e

A

iz £ > o o K 2

J o

d3H(Block Matching)o|t}. o]l
tolofl A Z2ke] BpaE 16x16 T2
shae] AolE 7T SHYL T
el Wom s /)% Al RS Alo]e] 4
)} Zo] A HHF LXHMAD: Mean Absolute
Difference)E H|13}o] MADZ} 714 J A}
972 Aaslel 1 NgE ek

2
&
it

o &

¢

1‘10

ox rlo
>~
]
of
o

o

T T

>_E

e 7z
w2

L

A

O Z] 0] 4

==

M N
MAD = (3750 3 S (k1) = oy (k) @

o714 NE el vhmet Alze] zzhe] A7le]w,
L(kD)2 Qo] s vehas £ (k+i.1+ )
o F4 Spwe hehich

o o3z
o A=

=2

[Table 1] Average Distribution Table of Motion Vector

7| 6| 5[ 4| 8| 2|4 0| 1] 2] 3| 4|5]| 6|7

0% 000% 000% 0.00% 000% 0007 001% 0.0% 006 000 0.0 0006 000 00 00
001% 001% 000% 0.00% 000% Q01% 001% 0.8% Q01% 001% 0.01% 000% 000 00 00
0% 001% 001% 001% 001% Q0t% 001% 005% 01% 001% 0.01% 001% 000 00 0019
001% 001% 001% 001% 001% 00%% 00%% 0.08% Q01% 001% 0.01% 001% Q01 % 000 00
Q01% 0026 00%% 002% 0026 00 003% 00B3% 0% 001% 001% 001% 0019
00%% 0026 00%% 002% 006 007 00 007% 004% 0.03% 00%% 001% 0019
Q03% 00B3% 004% 005% 00 083% 027% 015% 0.12% 00 007% 003
033% 021% 0.35% 028% 058% 1. 541% 1.019% 1.30% 1.08% 019 0119
007h 0082 00755 008%h 01119 b 016% Q0P 004% 0.03% 00%% 002
00%h 002 0045 005) b 010% 0079 005% 004% 0.02% 00%% 00P% 00
Q0% 001% 001% 0019% 00 012 b 003% 00%% 00B% 0.01% 001% 001% 0019
Q0% 000% 001% 0019 001% 0% 007% 014% 001% 001% 0019 0% 0.01% 001% 00
Q00% 000% 000% 0007 001% 001% 00%% 007% 001% 001% 0006 001% 0.00% 00 00T
Q01% 001% 0% 0019 001% 001% 0% 005% 0CB% 0.0 0006 000 000 00 A0
Q00% 000 0007 0007 000 006 001% 007% 0006 001% 000 000 0.00% 00V 00

L[S [h A DL L [o]=[v]|w|s oo |~

A 67 A

A

H|T @ A|EARRE 5 3
I 2, Table 13} Zo] 2
E_—‘] /\J;]_Ll_ /\X]’\Kj/}]’gi UJ-‘_

o}, Table 1014 22 ez}
of| A Zopd EEo] oF 81.80%

2

EF:U
G2 ofN do
o m> ¥

p

Fig. 32 FS ot@
We $ao] o B
EEE R 2
ol AFH o] glow], 59

) [e]
Aol U3

=



olflEe] Fxol W b B4 FRYS ol§3 Wt ;Yo §4Y 34

[Fig. 31 Average Distribution Chart of Motion Vector of
All Experimental Sequence
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(f) “Football" Video Sequence

[Fig. 9] Experimental Video Sequence
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[Table 2] Comparison of PSNR of Search Algorithm

Sequence FS DS TSS | Proposed
Mother&Daughter | 40.204 | 40.126 | 40.084 | 40.137
Foreman 33.456 | 33.175 | 32.789 | 33.275
Coastguard 29.642 | 29.409 | 29.322 | 29.539
Stefan 25.693 | 24.655 | 25278 | 25.340
FlowGarden 23994 | 23249 | 23.249 | 23.867
Football 22413 | 21.874 | 22.090 | 22.186
Average 29.23 28.75 28.80 29.06

[Table 3] Comparison of Search Point Number of Search

Algorithm
Sequence FS DS TSS | Proposed
Mother&Daughter | 184.56 | 21.51 23.17 15.01
Foreman 204.28 15.90 23.29 14.66
Coastguard 204.28 | 23.27 23.27 16.26
Stefan 204.28 | 23.30 25.72 16.57
FlowGarden 202.05 | 23.24 24.35 16.30
Football 202.05 | 23.09 24.12 15.30
Average 20025 | 21.72 23.99 15.68
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