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Abstract

This paper proposed a multi-resolution algorithm. Its search point and complexity were
compared with those of block match algorithm. Also the speed up comparison was made with the
block match algorithm. The proposed multi-resolution NTSS-3 Level algorithm was compared
again with its targets, TSS-3 Level algorithm and NTSS algorithm. The comparison results
showed that the NTSS-3 Level algorithm was superior in search point and speed up. Accordingly,
the proposed NTSS-3 Level algorithm was two to three times better in search point and two to
four times better in complexity calculation than those of the compared object, the block match
algorithm. In speed up, the proposed NTSS-3 Level algorithm was two times better. Accordingly,
the proposed multi-resolution NTSS-3 Level algorithm showed PSNR ration portion excellency in
search point and speed up.
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Fig 1. (a) Reference frame and current frame
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Fig 3. TSS Algorithm

42 NTSS (New Three Step Search)2DE|&
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Del=
27|13k
loc(171=1{(0,0).(-1,0).(-1,-1).(0.-1).(1.-1).(1.0),
(1,1),(0.1).(-1,1).(-4.0),(-4,-4),(0.-4),
(4,-4),(4,0),(4,4),(0,4),(-4,4)}
Step 1:
p+locli)(0 (= 1 ¢ 17) Holl s BDME A3t
% BDMel H2v} He ig 2%

Step 2:
BDOMe] #dv} 9 Aol 3449 %9(=0) ¥4 38
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Fig 4. NTSS Algorithm Flow-Chart
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Fig 6. NTSS-3 Level Flow-Chart
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Table 1. Complexity Comparison of Existing Algorithm and
Proposal Algorithm

wneig | s | e | TSR
FS 57,000 23 vy
TSS 6,400 2.6tH
NTSS 4,342 8,448 1.8
TSS-3Level 3,024 1.284
NTSS-3Lev NTSS-3Level
o 2448 5428 2 BTN

E 19 24" AdFE vimoid Ak NTSS-3
Level €uel&o] wl¢ ¥ A%-& e
w3 71E g EFET AMF NTSS-3 Level €25
o] gy Bxes ¥ 22 Jehlgich
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Table 2. Complexity Comparison of Search points from 1 NN
Algorithms MSE(i.j) = —22E[I,(k,l)—l,q(k%-i,l-*j)]? - (13)
NTSS-3 Memum
Bl A | A
o BN O
U | pvsen | o | aep |LOVOIORD2
gj% N N
1 & Fi
FS 225 3,801 23 uY MADG.j) = (—) X XN L (k1) = Ly (k+it+5)] - (14)
TSS 2 422 2.6 N k==
NTSS 17/26 287 b58 1.74K
T55-3 .
Level % 200 1.2¢ SAD(i,5) = Ezllf(k’l)_-]l‘—l(k+ial+j)l ................ (15)
k=1i=1
NTSS-3 NTSS-3 Level
Level 17/35 162 337 1628 7

E 24 vE W 3% go) gy Eiws)
NTSS-3 Level ) TSS-3 Level ) NTSS ) TSS) FS9] &
AU g4H 2R Aol &)

V. 4 &3

ARFE NTSS-3Level €& A% H/1E 98l &
3¢9 z27oA 352 x 288 HA9] CIFY £%9%4 2718 A
ddoz s At} 352 x 240 P4 SIF P4
< 7RlE AlE2 248 HgEld 100 ZHYE J1FEeR
AgsAt.

E 3 78 8
Table 3. Experiment Environment

Developmernt Software Visual C++ 6.0
Coding Scheme MPEG-2 Video Cording
) CIF (352 x 288)
Frame Size
SIF (352 x 240)
Block Size 100 frames
Nurber of Frames 10frames/sec.
Macro block Size 16 x 16 pixels
Search Ares w= 7

S o] TS gkt S8 A (13)9 HF A
# 2AHMSE : Mean Squared Error)$t 4] (14)8] %
7 Ad] 3t 23HMAD : Mean Absolute Difference)
zeln Y eak 23 g2 2 (15)9 H g o2
9] #(SAD: Sum of Absolute Difference)& °]&3%
o} =3 S A9 =9S vwssith

PN Ne B Flzst Azel Azt 2o,
Ik, 1y& 2932 SR GehWD, I,_ (b4, 1+ )&
239 A% Ee dehd, oE BY A28 A2 &
& 7HE 948 249 Wez 2gsdn. 1ela s
o %7k 9i% PSNRE 4 (16)3% 2t

PSNR =10log,, ( 25 ) (16)
TR0 e

AE gl wigk 49 Az (F 4)9 2t} CIF 9
33} SIF9 3ol sl FS, Original TSS, TSS-3 Level ,
Original NTSS, NTSS-3 Level ¥¢12|&g
MAD, MSE, PSNR, 844, 29=q1S d3daiict. 4
PAT Akiyo Gie) i MADS) gto] FSE=  0.61,
Original NTSS7I 0.61% Jehz, TSS-3 Level &
0.73, NTSS-3 Level£ 0.612 #lgH}t NTSS-3Level¢]
TSS 3-Level2the $2 Z2F4E Yehitt, 12z B
4ol 4% ¥lwd PSNRE H¥ FS7} 42.815 Je)
I, NTSSE 42.81, TSS= 42.68, NTSS-3 Level
42.44, TSS-3Level-Z 40.49S VERfol A|9kek NTSS-3
Level ¥mElFo] tha Fojaht 293 o], ads ¢
v & fi= A% $tn 2 § Aok oL g4
M FS7F 29 glo 264 TSSE 23, NTSSE 16,
NTSS-3Level 2 23, NTSS-3Level2 9% uYehAQIH
NTSS-3#lo] 7]& NTSSel Hls) 244dS ®o| 2A &
At 2¥=g] ¥mdy FSe 1, TSSSMS 11,
NTSS¥ 16, TSS-3 LEVELE 11, NTSS-3 Level2 29
£ e FSol Hlel Fef 23wl $58 vehigin
02 gngFd v FL A% eItk gE el
e F& 29 =S Vel £ =8l Aok
NTSS-3 Level €ae]E2 49 J4HT= A9 94
o4 PSNRe| o A Vehte AL & 4 ok
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ZgEte ¥ 1.7 o 18n ¥m gAY TSS-3
Level €¢38183} Hmsl= 1.2419) A% g el
o 3 71 ¢nEET BEARE vadMz ¥ 29 #
o] FS Rrh= 23], TSS Brle 2.64), NTSS €xneZ
Hroles 1,74, 28]3 ¥)aoide] TSS-3 Level ¢xe|ER
the 1.28] =& A% JepiIch

T3 93 48 AFzA F49 Po] Akiyo G4l

tailx S48 vwdRd FS ¢xu2lEd 2648 &
TSS ¢n2l&2 239 3, NTSS ¢ual&e 169 43,
TSS-3 Level ¥mEl&E 23¥ 3891
NTSS-3 Level €nalE2 o9l F3do ey 433 2e
g4 e ptoay & A%5S Uil AL B gtk
w3 ~AugloiME FSE 1, TSSE 11, NTSSE 16,
TSS-3Level e 11, AQHeE NTSS-3 Level & 208 ofF
e 4% Jehliglth PSNRAME 712 ¢ueEEd
Hlg) thk e B93-S e g A oy, A0
= o g2 & ve £ A%S Jehiditn 24 o
w2 AoMt NTSS-3 Level 2uelEo] @44, BRE,
2medd Fehat) Slo 7128 dnEERg tEsde 7
Hg 283 NTSS-3 Level €malEe] S8 AmEg)
o}z sk Efldle BYEe] tk HolRE Jehi
o} ERITE B oib], Au= o] BHeE E o 95
g gaelBolety AlREE FAQ GPoiA 9] FUl
PSNRel o £ vehte 248 2 5 30k doz 4
FRNME  F2 PSNRE Yehl7] S8 A7shilch

B4 HE Zn (BN 1} A= )
Table. 4 Experiment Results(Search Point and Speed Up)
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