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ABSTRACT

A method that is adaptively selecting among previous fast motion estimation algorithms and a newly
proposed fast motion estimation algorithm(UCDS) is presented in this paper. The algorithm named AUDC and a
newly proposed fast motion estimation algorithms are based on the Diamond Search(DS) algorithm and Three
Step Search(TSS). Although many previous fast motion estimation algorithms have lots of advantages, those
have lots of disadvantages. So we thought better adaptive selection of fast motion estimation algorithms than
only using one fast motion estimation algorithm. Therefore, we propose AUDC that is using length of the MV,
Search Point, SAD of the neighboring block and adaptively selecting among Cross Three Step Search(CTSS),
Diamond Search(DS) and Ungraded Cross Diamond Search(UCDS). Experimental results show that the AUDC is
much more robust, provides a faster searching speed, and smaller distortions than other popular fast
block-matching algorithms.
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slo] A Axt % 35 ¥ A Yge] A o
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Search Point : SP)7} TFE dm=lERc) A8
o & oleh A gRlge] B dAtellr Tl
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ok ZElEE Y44 FAoE sl 49 A9
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a2l 12, MVG07E AREE 4%

a2l 13. MV3,-2)7F AR 7S

DS BBGDS

CDS

NCDS

UCDS

PSNR SP PSNR Sp

PSNR

Sp

PSNR

Sp

PSNR

SP

akiyo 36.08 13.17 36.08 9.26

36.08

9.20

36.07

5.32

36.08
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waterfall 30.51 13.11 30.51 9.25

30.51

9.14

30.50

533

30.50

5.31

football 33.31 23.50 33.27 21.61

33.27

27.26

33.26

18.81

33.27

18.74

bus 29.30 21.02 29.25 18.20

29.25

21.77

29.24

17.93

29.24

17.04

H 4. CIF %4t 100 Z#9)2] PSNR3#} Search Point

football bus news

coastguard

foreman

silent

stefan

flower

PSNR 33.29 29.28 33.90
TSS

29.71

31.97

32.85

29.56

28.07

SP 25 25 25

25

25

25

25

25

PSNR 33.29 29.27 33.90

29.71

31.98

32.86

29.55

28.07

CTSS

Sp 21.44 21.53 21.26

21.47

21.39

21.31

21.29

21.13
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4.3 The CTSS(Cross Three Step Search)
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T EEA FAY A4S A% 24 B2 A duEwy A4 Al

My length = (int){ averge (MV left My above s My abvoe - right ) } (2)

SP current = (lnt){ aver, ge (SP left SP above B SP abvoe — right ) } (3)

SAD current = (lnt){ averge (SAD left SAD above SAD abvoe  — right ) } (4)

o) 3708 st 7158 2 2709) Threshold E 5. MV-len 8 up
+ ©]43| Small, Medium, LargeZ THH3I} MV MV-len < TI Small(S)
2] Zo|MV-len)ol| & 2742] Threshold= 28 8 Tl < MV-len < T2 Medium(M)

A Bexj= Azt 2re] MV Zo)r} 20]3)A MV-len > T2 Large(L)

T BBGDS, 6°]AtellA= TSS, 18] 304 54)0)

0]]/(‘]—‘-,:— DS7]‘ “73‘:“%—% c:‘z} T glr’]' :LE{EE ¥ 6. Search-Point 3 vl
ThresholdZ T1=2, T=62 A3}1 & 504 7o) Search-Point < TI1 Small(S)
Small, Medium, Larges A4k} T1 < Search-Point < T2 Medium(M)

42} <(Search-Point)ell W3t 27]9] Threshold Search-Point > T2 Large(L)
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CTSS(Cross Three Step Search)
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=/ BEAA $A4Y T ST 24 BE AT duese HeA A

E 10. 71& wgET)e] 3F PSNR (dB) B

TSS DS NTSS BBGDS | FSS HEX CDS NCDS A-UDC

football 33.29 33.31 33.28 33.27 33.28 33.28 33.27 33.26

akiyo 36.04 36.08 36.09 36.03 36.09 36.01 36.08 36.06 36.08
bus 29.28 29.30 29.24 29.25 29.28 29.28 29.25 29.24 29.28
news 33.90 33.93 33.83 33.88 33.95 33.86 33.88 33.87 33.92
tempete 28.76 28.78 28.74 28.74 28.79 28.76 28.74 28.74 28.76
waterfall 30.51 30.51 30.51 30.50 30.51 30.52 30.50 30.50 30.50
brigdge 35.00 35.01 35.01 35.00 35.00 35.00 35.01 35.00 35.00
coastguard 29.71 29.74 29.71 29.71 29.75 29.74 29.72 29.71 29.72
container 32.28 32.32 32.30 3228 32.30 32.26 3231 32.28 32.30
forman 31.97 32.02 31.98 31.95 32.13 31.99 31.97 31.96 32.01
highway 34.89 34.91 34.90 34.92 34.93 34.94 34.90 3491 3491
mobile 27.30 27.27 27.25 27.27 27.28 27.26 27.27 2727 27.28
paris 30.18 30.19 30.13 30.14 30.21 30.23 30.15 30.10 30.17
slient 32.85 32.89 32.86 32.83 32.92 32.89 32.86 32.86 32.89
stefan 29.56 29.61 29.58 29.57 29.60 29.58 29.58 29.57 29.61
table 31.31 31.33 31.26 31.28 31.29 31.27 31.30 31.29 31.29
flower 28.07 28.06 28.07 28.07 28.05 28.08 28.06 28.06 28.07
Average 31.46 31.49 31.45 31.45 31.49 31.47 31.46 31.45 31.47
Ave-proposed -0.01 0.02 -0.02 -0.02 0.02 0.00 -0.01 -0.02 0.00

TSS DS NTSS BBGDS | FSS HEX CDS NCDS A-UDC
football 30.48 30.37 30.54 30.60 30.54 30.58 30.61 30.69 30.44
akiyo 16.18 16.02 16.01 16.22 15.99 16.28 16.02 16.09 16.02
bus 76.98 76.37 77.55 77.34 76.81 76.76 77.26 77.52 76.77
news 26.48 26.32 26.89 26.60 26.18 26.72 26.61 26.66 26.38
tempete 86.52 86.03 86.88 86.93 85.88 86.43 86.91 86.90 86.50
waterfall 57.83 57.76 57.82 5791 57.88 57.72 57.89 57.95 57.92
brigdge 20.54 20.52 20.54 20.54 20.56 20.55 20.53 20.56 20.56
coastguard 69.45 69.06 69.59 69.55 68.90 69.00 69.30 69.55 69.42
container 38.51 38.13 38.33 38.46 38.33 38.67 38.23 38.50 38.32
forman 41.28 40.83 4121 41.50 39.86 41.15 41.32 41.38 40.90
highway 21.09 21.01 21.04 20.95 20.92 20.84 21.02 21.00 21.00
mobile 121.17 121.84 122.57 122.05 121.75 122.21 121.93 122.00 121.72
paris 62.36 62.25 63.16 62.98 62.02 61.61 62.88 63.61 62.57
slient 33.71 3341 33.63 33.92 33.17 33.44 33.68 33.69 33.43
stefan 71.94 71.06 71.66 71.74 71.26 71.61 71.67 71.82 71.13
table 48.14 47.87 48.67 48.39 48.28 48.54 48.22 48.35 48.36
flower 101.47 101.53 101.31 101.41 101.89 101.26 101.62 101.59 101.45
Average 54.35 54.14 54.55 54.53 54.13 54.32 54.45 54.58 54.29
Ave-proposed 0.06 -0.15 0.26 0.24 -0.16 0.03 0.16 0.29 0.00
Akt 29 We 24 e A B2 43l A AxE dddslel UCDs, DS e
HOEEe] T ARAE mrhs AL Alele 3L CTSS &aels S 7P Add daess
FAREES) $A e, GAHe) 4 SADE o] Aldale] 2231 3L FATeRA $49 He
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12, 71 e 85 o 33 2 5 e
TSS DS NTSS BBGDS FSS HEX CDS NCDS A-UDC

football 25.00 23.50 29.26 21.61 23.08 16.44 27.26 18.81 17.80

akiyo 25.00 13.17 17.40 9.26 17.16 11.08 9.20 5.32 5.22

bus 25.00 21.02 29.63 18.20 22.27 15.65 21.77 17.93 16.94

news 25.00 13.34 17.64 9.42 17.32 11.19 9.35 5.61 5.47

tempete 25.00 13.73 18.80 10.15 17.53 11.33 10.14 6.45 6.37

waterfall 25.00 13.11 17.45 9.25 17.09 11.01 9.14 5.33 531

brigdge 25.00 13.06 17.23 9.04 17.07 11.04 9.02 5.01 5.01

coastguard 25.00 17.03 23.04 13.84 20.74 13.35 14.45 13.15 10.61

container 25.00 13.11 17.34 9.10 17.12 11.06 9.04 5.10 5.07

forman 25.00 16.34 22.42 13.41 20.23 12.89 13.52 10.80 9.49
highway 25.00 14.20 19.29 10.35 18.15 11.66 10.45 6.70 6.24
mobile 25.00 14.33 21.38 11.13 18.00 11.58 10.76 7.80 7.88
paris 25.00 14.03 18.94 10.28 18.02 11.57 10.34 6.80 6.40
slient 25.00 14.19 18.67 10.60 17.83 11.61 10.87 6.88 6.62
stefan 25.00 17.63 24.42 14.63 20.22 13.74 16.35 13.80 12.68
table 25.00 17.22 23.65 14.42 20.94 13.46 15.91 12.85 11.20
flower 25.00 15.65 22.04 12.08 19.98 12.59 12.01 10.17 8.69
Average 25.00 15.57 21.09 12.16 18.98 12.43 12.92 9.32 8.65
Ave-proposed 16.35 6.92 12.44 3.41 10.33 3.78 4.27 0.85 0.00
F 1502 T 4 QIR slgct 45-48, 2001.
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