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ABSTRACT

Video compression is essential technique for fast and efficient transmission of a large amount of video data
maintaining high quality. Also, motion estimation and motion compensation is most important technique for
efficient video compression. A proposed method is improved diamond search method which uses split diamond
pattern and rotated diamond pattern. In particular, the proposed method shows superb result when it is used for
the sequence with a direction of camera moving. Moreover when it is used for the sequence with little motion,
complexity is reduced considerably by using fewer search points. Also, by varying the number of initial search
points, the propose method can provide several options in terms of quality or speed. Simulation results shows
that the proposed method sustains better visual quality compared with diamond search method and HEXBS even
by using fewer search points. Besides, compared with existing methods, it is able to conduct a motion estimation

more efficiently by changing the number of search points adaptively according to motion of video data.
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dancer(250) 1.00 | 30.64 | 42.06 | 34.38 | 37.14 | 33.33

football(90) 1.00 | 27.88 | 37.90 | 31.54 | 35.79 | 30.75

stefan(300) 1.00 | 43.52 | 54.95 | 55.35 | 53.92 | 47.50

coastguard(300) | 1.00 | 49.93 | 62.12 | 59.55 | 52.65 | 53.86

bus(150) 1.00 | 40.97 | 51.98 | 53.06 | 54.68 | 48.05

hallmonitor(330) | 1.00 | 64.24 | 76.08 |105.27| 84.88 | 71.12

tempete(260) 1.00 | 61.65 | 73.16 | 91.60 | 76.49 | 65.38

waterfall(260) 1.00 | 67.33 | 77.51 |115.07| 91.06 | 75.33

container(300) 1.00 | 66.62 | 76.53 |119.38| 93.78 | 77.25

akiyo(300) 1.00 | 6729 | 77.29 |120.93| 94.69 | 77.80

flower(250) 1.00 | 51.55 | 63.48 | 65.30 | 57.35 | 53.34
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S UREe A9 WErE 98 T Bxs)
7] w2 o]¥E 27 B He Fav B
&% S 7PHeA Hok

a4

—

25
A pS
2 e T
o 19 —FEXES
(2}
TS e PN, U
<16

—SRDS
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frame

T2 9. Bus F0llA 2 W2alEe] =9 3 ANSP Hla

Stefan ate| Tajle! &t ANSP

—SRDS

1 15 29 43 57 71 85 99 113 127 141 155 169 183 197 211 225 239 253 267 281 295
frame

AVERAGE 1.00 | 51.96 | 63.01 | 77.40 | 66.58 | 57.61

2o " 99} 18 1094+ Bus® Stefan
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a7 9o B & 4 Ql%o] Bus I A
7HlEt Eizoom in)oll A FHHlEke] ©]F(panning)
029 AMgo] o]RojR|E 73~80ZH Y TS Al
gt A FIA 7|29 WHER DS, HEXBS S}
Hlsle] HlSzEAY o A B HeEE A1
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F B 2 H5E JEY iEe] olF
(panning)©] YE 85~100 Y 1] 212~285
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=i/ 3she tolokEE HHE ol 1k A9

4
o
N
=

E 2. 7} W2E°] PSNR H|L

MPEG2
SRDS VS. VS. SRDS VS. VS. SRDS VS. VS.
test sequence Bitrate FS DS |HEXBS P DS |HEXBS| 9P DS |HEXBS| 11P DS |HEXBS
PSNR | PSNR | PSNR | PSNR Ad Ad PSNR Ad Ad PSNR Ad Ad
112 || 30.31 | 30.23 | 30.20 | 30.20 | ~0.03 | 0.00 | 80.21 | -0.02 | 0.01 | 30.22 | -0.01 | 0.02
(252??;:5) 512 | 34.12 | 33.27 | 33.15 | 33.15 | -0.12 | 0.00 | 33.37 || 0.10 | 0.22 | 33.41 | 0.14 | 0.26
1024 | 38.43 | 37.74 | 37.63 | 37.63 | -0.11 | 0.00 | 37.86 | 0.12 | 0.23 | 37.89 | 0.15 | 0.26
T12 | 28.87 | 28.77 | 28.75 | 28.76 | -0.01 | 0.01 | 28.75 ] -0.02 | 0.00 | 28.75 | —0.02 | 0.00
(g?f‘:::;) 512 | 30.03 | 28.98 | 28.96 | 28.97 | -0.01 | 0.01 | 28.97 | -0.01 | 0.01 | 28.98 | 0.00 | 0.02
1024 | 34.84 | 33.35 | 33.29 | 33.35 | 0.00 | 0.06 | 33.47 | 0.12 | 0.18 | 33.47 | 0.12 | 0.18
T12 [ 23.16 | 22.87 | 22.86 | 22.89 | 0.02 | 0.03 | 22.93 | 0.06 | 0.07 | 22.94 | 0.07 | 0.08
(30?::;5) 512 | 25.19 | 23.40 | 23.38 | 23.49 | 0.09 | 0.1 | 23.62 | 0.22 | 0.24 | 23.64 | 0.24 | 0.26
1024 | 29.41 | 26.80 | 26.77 | 26.97 | 017 | 0.20 | 27.39 | 0.59 | 0.62 | 27.45 | 0.65 | 0.68
T12 [ 25.32 | 25.27 | 25.26 | 25.28 | 0.01 | 0.02 | 25.28 | 0.01 | 0.02 | 25.29 | 0.02 | 0.03
(g(t))oasftrg:::) 512 | 28.95 | 28.54 | 28.49 | 28.69 | 0.15 | 0.20 | 28.69 | 0.15 | 0.20 | 28.74 | 0.20 | 0.25
1024 || 32.14 | 31.80 | 31.77 | 31.89 | 0.09 | 0.12 | 31.86 | 0.06 | 0.09 | 31.94 | 0.14 | 0.17
T2 | 23.77 | 23.38 | 23.36 | 23.43 | 0.05 | 0.07 [ 23.49] 0.11 | 0.13 | 23.50 | 0.12 | 0.14
(150'?:1;3) 512 | 25.75 | 23.48 | 23.44 | 23.89 | 0.41 | 0.45 | 24.20 || 0.72 | 0.76 | 24.23 | 0.75 | 0.79
1024 || 29.45 | 26.94 | 26.87 | 27.37 | 0.43 | 0.50 | 27.82 | 0.88 | 0.95 | 27.87 | 0.93 | 1.00
. T12 [ 26.93 | 26.93 | 26.93 | 26.93 | 0.00 | 0.00 | 26.93 ] 0.00 | 0.00 | 26.93 | 0.00 | 0.00
Hallmonitor 512 | 33.63 | 33.66 | 33.66 | 33.66 | 0.00 | 0.00 | 33.66| 0.00 | 0.00 | 33.67 | 0.01 | 0.01
(330 frames)
1024 | 36.82 | 36.83 | 36.83 | 36.83 | 0.00 | 0.00 | 36.83 | 0.00 | 0.00 | 36.83 | 0.00 | 0.00
T12 | 23.90 | 23.92 | 23.88 | 23.90 | -0.02 | 0.02 | 23.90 | -0.02 | 0.02 | 23.90 | -0.02 | 0.02
(zggmfrﬁ; 512 | 26.64 | 26.64 | 26.49 | 26.60 | -0.04 | 0.11 | 26.59 || -0.05 | 0.10 | 26.62 | -0.02 | 0.13
1024 | 29.84 | 29.86 | 29.69 | 29.82 | 0.04 | 0.13 | 29.81 | -0.05 | 0.12 | 29.84 | ~0.02 | 0.15
T12 | 26.19 | 26.19 | 26.18 | 26.19 | 0.00 | 0.01 [ 26.19 ] 0.00 | 0.01 | 26.19 | 0.00 | 0.01
(z\é\:)aiﬁ;) 512 | 31.66 | 31.65 | 31.58 | 31.65 | 0.00 | 0.07 | 31.65| 0.00 | 0.07 | 31.65 | 0.00 | 0.07
1024 | 35.04 | 35.04 | 34.97 | 35.04 | 0.00 | 0.07 | 35.03 | -0.01 | 0.06 | 35.03 | -0.01 | 0.06
_ T12 [ 25.93 | 25.93 | 25.94 | 25.94 | 0.01 | 0.00 | 25.94 ] 0.01 | 0.00 | 25.94 | 0.01 | 0.00
Container 512 | 32.70 | 32.71 | 32.71 [ 32.72 | 0.01 | 0.01 | 32.72 [ 0.01 | 0.01 | 32.71 | 0.00 | 0.00
(300 frames)
1024 | 37.17 | 37.18 | 37.17 | 37.17 | -0.01 | 0.00 | 87.17 | -0.01 | 0.00 | 37.17 | -0.01 | 0.00
_ T12 [ 30.12 | 30.10 | 30.10 | 30.09 | —0.01 | -0.01 | 80.09 | -0.01 | —0.01 | 30.09 | —0.01 | —0.01
(302::;?15) 512 | 40.74 | 40.74 | 40.70 | 40.72 | —0.02 | 0.02 | 40.71 || -0.03 | 0.01 | 40.72 | —0.02 | 0.02
1024 | 44.20 | 44.20 | 44.17 | 44.19 | —0.01 | 0.02 | 44.19 | —0.01 | 0.02 | 44.19 | -0.01 | 0.02
o T2 [ 21.55 | 21.53 | 21.562 | 21.51 | -0.02 | -0.01 [ 21.60 | -0.03 | -0.02 | 21.53 | 0.00 | 0.01
(250 fromes) 512 | 23.39 | 22.85 | 22.78 | 22.98 | 0.13 | 0.20 | 23.01 | 0.16 | 0.23 | 23.24 | 0.39 | 0.46
1024 | 26.98 | 26.47 | 26.36 | 26.44 | —0.03 | 0.08 | 26.46 | -0.01 | 0.10 | 26.78 | 0.31 | 0.42
53 A vusigoh 2dYe] e 9o 3 H 31998 73 1024kbpsol Al 31 1dB2] PSNR
S gloldE Dssh FUF AL Ao Z7he ALtk
£7500] 2 QA4= DSt Hwalel neh UF S8 3% 139) Stefan Fe] ASE A9 A
3t A S A E AL & 4 gtk A b Hlno A sl FhEle] A w2
Fde] A Ei‘ﬂ%“ﬂ 72*1 P‘ﬂlﬁ‘r«l ol%5o] Yoj 742l o)%&(panning), Eth(zoom in) 5o Yolut
U= 9 129] Bus 949 749 DS, HEXBSS) L o] AAA BT £ 5L 9L & 9t
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—l‘oi;q\— 7)4\3 =
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4 9tk A HIESS] 112kbps2]

A 71 ST 0.1dB 7HF E ASS
O|X%t 512kbps ©]’de] BHIESIA= HEXBS%}

23 1024kbpse] 31 HIEEo|A HEXBS9} Hlu
3l 1 0.68dB2] PSNR Z71= 948 < Utk
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