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Abstract

With considering center-biased characteristicc, NTSS(New Three-Step Search Algorithm) can improve the performance
of TSS(Three-Step Search Algorithm) which is one of the most popular fast block matching algorithms(BMA) to search a
motion vector in a video sequence. Although NTSS has generally better quality than TSS for a small motion sequence, it
is hard to say that NTSS can provide better quality than TSS for a large motion sequence. It even deteriorates the
quality to increase a search window size using NTSS. In order to address this drawback, this paper aims to develop a
new adaptive window size-based three step search scheme, called AWTSS, which can improve quality at various window
sizes in both the small and the large motion video sequences. In this scheme, the search window size is dynamically
changed to improve coding efficiency according to the characteristic of motion vectors. AWTSS can improve the video
quality more than 0.5dB in case of large motion with keeping the same quality in case of small motion.
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Table 5. Average searching points per a MB for each
sequence
{a) Akiyo
BMA W=7 w=14
SearchPT | SpeedUP | SearchPT [ SpeedUP
FS - 225.00 1.00 961.00 1.00
TSS 25.00 9.00 33.00 29.12
NTSS 22,60 9.96 2359 4074
A ohul 2347 9.59 23.47 40.95
{b) Foreman
BMA W=7 w=14
SearchPT | SpeedUP | SearchPT | SpeedUP
FS 225.00 1.00 961.00 1.00
TSS 25.00 9.00 33.00 29.12
NTSS 17.20 13.08 17.20 55.87
AL 17.20 13.08 17.20 55.87
(c) Coastguard
BMA W=7 w=14
SearchPT | SpeedUP | SearchPT | SpeedUP
FS 225.00 1.00 961.00 1.00
TSS 25.00 9.00 33.00 29.12
NTSS 223 10.12 21.58 4453
Aok 22.29 10.09 2229 41
(d) Stefan
BMA W=7 w=14
SearchPT | SpeedUP | SearchPT | SpeedUP
FS 225.00 1.00 961.00 1.00
TSS 25.00 9.00 33.00 29.12
NTSS 25.17 8.94 27.03 35.55
Aok 26.24 8.91 26.24 36.62
VE E

2 =RolME s1Ee] NTSS7H $79lo] 2
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k!
Center Three-step N3SS
|w=7 96.22 0.08 3.7
Ow=14 96.23 0.03 3.74
O Proposed 96.22 0.08 3.7
(a) Akiyo
50
g _
Center Three-step N3SS
Ww=7 43.36 25.13 31.51
Bw=14 43.58 19.83 36.6
O Proposed 42.97 24.38 32.65
(b) Foreman
50
45 73
40 — T
35 —
30 —
& 25 [—|
20
15
10
5 —i
o |-
Center Three-step
Hw=7 41.93 21.15 36.92
E}w=14 44.76 9.55 45.69
O Proposed 42,06 20.4 37.55
(c) Coastguard
P
3
Center Three-step N3SS
Ww=7 23 43.52 24.18
Bw=14 32.63 35.08 3229
|DProposed 20 3.2 2455
(d Stefan
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figure 11. Distribution of searching pattern for each test
sequences
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