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Abstract 1In this paper, we propose a fast motion vector detection algorithm using steepest descent method which
is one of éradient methods. Proposed method is capable of avoiding the-local minima problem by employing adaptive
initial vector setting and hierarchical algorithin, and obtaining improvement of predictive performance and computational
complexity. From simu.lation, we compéu‘e predictive performance and computational complexity with other methods, and

show effectiveness of the proposed method. And also, we show perforrhance of proposed method in the case of applying it

to interlaced images.
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Table 1 predictive performance of proposed methods

‘PSNR (dB)

HR bus | flow | ftbl | ssie | ¥i§
RRETE 23.57 | 26.41 | 26.59 | 37.99 | 28.64
BSHAEE | 27.04 | 27.74 | 28.24 | 39.20 | 30.56

PHE+BIEIE | 27.29 | 27.99 | 28.38 | 39.63 | 30.82
REE (BEL) | 27.53 | 28.01 | 28.78 | 39.64 | 30.99
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. (Football) ‘
Fig. 1 predictive performance of adaptive initial vector

setting, final vector adjustment and hierarchical algorithm
(football)
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BEROFEERELPCHETZHENSH 0, FAHM
HOHERRERNRZVWIETH D0, BEROH
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#2 REZOEER

Table 2° computational complexity of proposed methods

EWHEH (sec] 7L —15)

%R Bus flow 31 ssie
REWFIE 0.012 0.012 0.014 0.011
VYD 0.008 0.003 0.010 0.009
N i AEIE 0.012 0.012 0.014 0.013
1RXRik (ML) 0.016 0.015 0.016 0.015

" gy - wEEH (x10%/71—0)
HE bus Tlow ftbl ssie

T 3 LN L3 W % bl
R T & 311631 [16}41 2126114
ST H) M 22|13 |21 (1328 |16]|23]1.4
PIEREHBE | 3.7 | 2.1 3721432313821
BRiE (MBI) [45[25144]25]49[27]45]25

%3 REECMARXOTAFEDOLER
Table 3 comparison of predictive performance between

proposed method and other methods

PSNR (dB)
bus | flow | ftbl | ssie | ¥
FS |27.90|28.17 2891 |39.80]31.20
3Ss | 272127722889 |39.28 | 30.78
1DGDS | 26.25 | 28.05 | 26.98 | 39.50 | 30.20
27.53 | 28.01 | 28.78 | 39.64 | 31.00

PSNR [dB]

22

0 20 40 60 80 .:100 120 140

M2 RRELMBFROFUHEDLE (Football)

Fig. 2 comparison of predictive performance between pro-

posed method and other methods -(Football)

NS 2B, F, EELANVTERITy SEHNAE
W, REVWEZIIHTHRREROEPTS. Ok
£, BEEORLWEMRAN ST, '

3.2 AREDOHLE

KRIZ, BRI (EINNPSERER, BRI MV
BEBLUMBLLFEEZEALLERRTE) LMOF
FEORMEROBERERT. ETHHRKEL T, Full
Search (FS), Three Step Search (3SS), BLVERE
tﬂb<ﬁﬁﬁ§mmtﬁéa%%«7bwﬁmﬁfé
% 1DGDS[4] Z8RT 5.

FS ORFHEHIL, FAMERIISETNHEZDIZEA
ERIATTREE R B E 1T 31 x 31 BRICRETS.
L7zHoT, Lh#d2 FS ORI TFRKEIIZELRET
H%. £7= 1DGDS KDWTH, RLTEEHE~ ML
FEEHREEICLTNS. '

4 RERLMAROERREOHE
Table 4 comparison of computational complexity between

proposed method and other methods

R (sec/7l/ A)
ko bus flow ssic

—FS 1.318 | 1.318 1 313 1318
3sS 0.087 - 0.087 0.087 0.087
1DGDS | . 0.011 . 0.012 0.012 0.012
XL 0.016 0.015 0.016 0.015
: g R (x10%/7L—5) -
HA Bus flow Ttbl ssie
] i i k3 T 3 ] L3
FS 681 | 341 | 681 | 341 | 681 | 341 | 681 | 341
35S 44 | 22 | 44 | 22 | 44 | 22 | 44 | 22
1DGDS | 3.1 [ 33133 {35]35]|37]{31]33
12Kk 45| 25 442549 [27]45]25

B2 %3 CRRELMFROFRSHEERT. £
F4WEMEENEEME - REEKERT. £3, 4 &
D, BREEFS LB L THFAKEOSLETLYET
0.2dB IZMZA DD, EREEMNMEH 1.2 % ICHIET
BT EMNTER. 3SS EHELTH, FIERASO TR
%T, EREERE% 20%Uéilliﬁi LTWw3.

itlmxmawﬁﬁaa%M@ﬁﬁﬁfmls#a'
72378, TR TIIFET0.8dB BV SHERHNE
Shiz. B2 &0, BENAEZW “Football” IZHBNTIE
1DGDS TTEMEHDETF A 5H2. Zhid 1DGDS
NAEREEESUERICBNTIE, BRRCHES
MBNZ EERLTVNS. 1DGDS TREMIERE & F
REICAERAT v T 2RV ETRFARAOHKDEE
BLTWS. FHICHLTRERIE, 35ICKBLEM

25ZEED, BEOERLLEBHTOBRETY, B
FRAORDEL VERL TS BOEEISNS.

“Football” M 10 ~ 30 7L —ATid FS DEREGHE%
BADEECKRERBEINTEINTED, Z0OX 5745
BTHREETHEORUMAELL>TNB I END
N3, LkhioT, REERASBRHSEEDI -7
AZBWT, HFITABRFEENWRS.
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RIC 422 B (1> F— L —AEHE, 720 x 480 HEHFE)
CHLT, BRESEAL, TOBEERT. BEHET
BikELT, ZV—LKEE7L—ATH, 7L —LiEE
T A=V R FRIBELRT 41—V KB T 4— VK FRID
SEEOFHICREELERTS. HEHKELT, FS
ZEALEBEIIDWTH I Ialb—arEfrok.
DL EFS OEFRHAHEIL 63 x 63 BHRIZKRELE.

B3 EESICTL—LHETL—LFR, 7L —LH
BT A4—IVRTFE, 74—V EHET — VK TFEO 3
BHEOTEARIC FS LREHELFEAL B0 TEIE
WERT. £, F6 KEMEEMMIMNE - REEK
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%5 FRARICLD FRBEOLE
Table 5 comparison of predictive performance with

prediction method

St PSNR (dB) _
bus | flow | ftbl | ssie |
FS(fr.fr.) 26.90 | 28.70 | 28.02 | 38.39 | 30.50
FS(fr.fi.) 28.64 | 29.46 | 31.07 | 39.60 | 32.19
_FS(ﬁ.ﬁ.) 27.20 | 23.99 | 32.01 { 39.40 | 30.65

REIL (frfr.) | 25.97 | 28.33 | 27.26 | 37.95 | 20.88
KL (frfi) | 27.82 | 29.07 | 29.94 | 39.23 | 31 52

REE (fifi) | 26.00 | 23.56 | 30.88 | 39.03 | 29.87
frfr. : JL—LET7L—LTH
fri. :© TL—LBET4—NEFH
fifi. : TA—INEEET +—IRTFH

| %6 FRARCLHHEROLE
_ Table 6 comparison of computational complexity with

~ prediction method

TG (sec/ I —15)

HR Bus flower Tootball ite
FS(ir i1 18.607 18.607 18.607 18.607
FS(fr.fi.) 37.105 37.108 37.105 37.105
FS(fi.fi.) 19.132 19.132 19.132 19.132

{#RiE (fr.fr.) 0.060 0.058 0.063 0.061

RRIE (fr.1i) | 0.096 0.097 0.107 i 0.100

HEIE (fi.fi.) 0.059 0.060 0.061 0.061
] WY - RHEAK (x107 /7L —4

%R bus flower football ssie

- i) L3 pi] ® B E3 n
FS(ir.fr.) 994 | 497 | 994 | 497 | 994 | 497 | 994 | 497
FS(fr.fi.), 1920 | 960 | 1920 | 960 | 1920 | 960 | 1920 | 960
FPS(fi.fi.) 960 | 480" | 960 | 480 | 960 | 480 | 960 | 480"

BRik (frfr) [ 1.3 o6 | 12 [06] 14 [ 07| 1.4 |06

BKik (fr.fi.) 2.7 1.3 2.6 1.3 2.9 1.4 2.8 | 1.4

REE (.1i.) 1.6 0.9 1.6 0.9 1.7 0.9 1.6 | 0.9

frfr. : ZL—LEE7L-LTHR
frfi. = JL—LBET7 4~ LK FR
Cfifi. r T4 REET 4K TR

BIBE, £5XDTFEBLOFSETE, FS &HEL
TREER, 7V —LBET7L—LTHITO0.624dB, 7
V—LBiET7 4~ VR FEIT 0.67dB, 7 41—V R#E
7 4—)VE FHIT 0.78 dB ® PSNR DETFTHA S
. EREERETI, &6 X0, 3BEOTHARIC
BT, REEIFS 0K 03 REL WV IFHITENLE
 EMETEERY MLOREMTEEE o7

F-R3ED, FANERDE 7 L—AOFHMSEE
HATH, FEDT LV —LTRELEBRAD T L —-LAI3%
<, BELETFARENESND Z ENHBTE .

4. © T U

AR T, BERTHEEETIRERBEXY L
MBH TN T ZLRBE L. AREICHT 2R
REFREEEER T AFEE LT, EENERE
BEMBFEEEAL, FEBEOSLOME L NE
DEELEER L. BICEBLFREIBZOAZTVE
BRIZEHTHY, FS LHB L THTFEROKRE %1
BL, BEREAE HIRT BT ENTEE. £/2, i
DEEREI X DBERET IV ) XLTHS 1DGDS &

38
FS (70— LWE7 L~ L 3 =
FS (7L —LWE7 {~NETH) -
FS U7 (=N KRET ¢ — 1 K30
BRI (7L LABTL LTI ——

PERIE (7L LT ¢ — 1 E TR —_—
R (7 (- LERET ¢ o XA e

B3 BI7L—LARBTEFRREDLE (Football)
Fig. 3 comparison of predictive performance of each
frame (Football)
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RELEREHBEERTHIENTEL. #, FRE
EOTNIVZLIEHEBREH Oy HELTF T
WEEN, BIEREEETETTH 5 [7).
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