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A Fast Elimination Algorithm of Impossible Candidate
Vectors Using Matching Scan Method in Motion
Estimation of Full Search

Jong-Nam Kim'

ABSTRACT

Significant computations for full search (FS) motion estimation have been a big obstacle in real-time
video coding and recent MPEG-4 AVC (advanced video coding) standard requires much more
computations than conventional MPEG-2 for motion estimation. To reduce an amount of computation
of full search (FS) algorithm for fast motion estimation, we propose a new and fast matching algorithm
without any degradation of predicted images like the conventional FS. The computational reduction
without any degradation in predicted image comes from fast elimination of impossible candidate motion
vectors. We obtain faster elimination of inappropriate motion vectors using efficient matching units from
localization of complex area in image data and dithering order based matching scan. Our algorithm reduces
about 30% of computations for block matching error compared with the conventional partial distortion
elimination (PDE) algorithm, and our algorithm will be useful in real-time video coding applications using
MPEG-4 AVC or MPEG-2.
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A3 dde ALdE Ha 39 49} PSNRE HeH)
Aot Axtd B Yo 5 e 20 B2A
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HE 1. 30 Hz Qo ME20IM 4x4 M2 2852 1x164 WEof| s chabst ofy A7hel AME HFE Yol £

Algorithms Sequences Foreman | Car hone | Trevor Claire Akio Grand
Original FS 16.0 16.0 16.0 16.0 16.0 16.0
Top_to_bottom (4x4) 4.1 39 32 49 1.7 36
Dithering ordered (4x4) 37 38 30 386 16 34
Complexity localized (4x4) 28 3.0 24 3.1 1.3 2.9
Top_to_bottorn (1x16) 4.1 3.9 3.1 3.8 15 35
Dithering ordered (1x16) 35 3.6 29 3.4 14 3.2
Complexity localized (1x16) 30 32 28 32 1.3 30

E 2. 10 Hz g4 AFE20iM 4x4 ME 281} 1x16Y WEfo Chsll ClUst ofF Azio) AME HIF 9 5

Algorithms Sequences Foreman | Car hone Trevor Claire Akio Grand
Original FS 16.0 16.0 16.0 16.0 16.0 16.0
Top_to_bottom (4x4) 5.1 46 46 486 21 4.2
Dithering ordered (4x4) 47 44 44 4.2 2.0 4.0
Complexity localized (4x4) 37 36 3.7 35 1.5 34
Top_to_bottom (1x16) 5.1 46 46 45 2.0 40
Dithering ordered (1x16) 46 44 4.3 4.0 19 3.8
Complexity localized (1x16) 40 39 4.0 3.7 1.6 35
H 125 30 Hz, 10 Hzo] 2& g4} AJE 204 4x4 o5 Avg. Checking Rows for "car phone” with 10Hz
MB &3 1x16% 9H tis) £33, quy & "o sequentiai(axd)
Aol 2A%, 18]35 BFEd] 276 72 thare ° 5 compyioey
WY 29 ALY BE G £8 Ho] o Hol 5 - Sty
A AFFE ARES ol MR TdsA F HE
':5:4.5
Avg. Checking Rows for "foreman® with 10Hz 5
e = oo 3 ¢

v dithering(dxs)
~&- complexity(4x4)
< sequential{1x16)
—— dithering(1x16)
—— complexity(1x16)

£ 25
R o 1 20 30 4 S0 €0 70 80 90 100
_% Frame Number
5 4°f 2% 2. 10 Hz¥ ‘car phone’ @4l AIEAGA dx4 ME
2 4 E50 1x16Y WE{ol| chall Clakst ops) Agio] A
AbEl Bt del %
35
i VY % Utk 14 LHAZE A ALAA e
28 0 50 80 70 80 5 100 dHe ddd g ¢ngdEe XA 2E uipel
Frame Number 2ol BT A B9 47} 160] Bt A= A
38 1. 10 Hz) Toreman’ B& ABA0IM 4x4 M2 22 Y gaS dFsAer, F3 29(23]9ME PDE

2H 1x 168 HEfol| CHal chatst ufxl AZHe| AME
o7 #o| % galFoA YA g Wy A8 294
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3 3. 30 Hz. 10 Hz g4 AJEA0M 25

ohE Az dna|Fol st WF PSNR

Sequences Foreman Car phone Trevor Claire Akio Grand
Frequency
30 344 334 33.2 41.2 423 422
10 31.8 30.8 28.1 35.6 36.8 375

£ Ko E0 4x4 MH BEE7 1x169) 9 E o) o3
|2be Bt o] o} At F vle g 7 2d
=3 2}
£+ % 19 foreman’ 873 A&
2o g3 Bz 7]
AN Ay =0 &
8)¥100/4.1)9] A4k 732 g &
3 1x16% el ZA WHIE vastoid, 4x4
My BE dig] B3z 71&3 i A0 &
Z0] 9% ((3.0-2.8)*100/3.0)2] A4+ 7+
T ULES E 5 9.
2 A9G B AR g ol gdM DL &Y
Z o} gt vias|A ¥ PSNRelth E&,
R 1~290149] ZE gneFo tsiA §Y
Atk A7IM Azl g EEL 99
gayogny A dF AN %
Zowx gz EHR3 A2 olgA o a8z
2 249 F d=7tel EHEH H2e el g o]
o 2 =EdA A2 42 A5E Ay g2
2ot B3z 7z “H’a‘ 270 e ¢4, o
Hy Aol A& oA 270 WHe) 584, 1316
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N o
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52 &

o PR IS BES ESE SR
27) Abole) BAE ol §ohel F X WA A &
REUBE AL UG, F0 2 1T 5 A

3 oAbt 71F 22 7187) A7) W @
the Ae RYLEM, 1z A A gol
ohd el BAES 2% Ny 20 nIES

ARt 4x4 M B —‘%%% ol &3 BF=d 2

A A A e ES JHR 3 30 Hz9 ‘fore-
man’ G4 Ald2ol s @lz A9 A3} glo} &
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BES AL F AN 94 BAES 24 o)
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< & AT 2 71EY E3F wiAY 2709
Wl vs Hu g el 7123 WA 270wl
A A& 6 ol 458 ¢ & ARt A
AFete G FL MPEG2 ¥ MPEG4 AVCE
ol&d AAZE P e 4F & Fobel f&31
AR € 4 e Aotk
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