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ABSTRACT

In video coding standard H.264/AVC, motion estimation using multiple reference pictures improves
compression efficiency but the efficiency depends upon image content not the number of reference pictures. So,
the motion estimation includes a large amount of computation of no worth according to image. This paper
proposes fast motion estimation algorithm that removes worthless computation in the motion estimation using
multiple reference pictures. The proposed algorithm classifies a block into valid and invalid blocks for the
multiple reference pictures and removes the worthless computation by applying a single reference picture to the
invalid block. To estimate the proposed algorithm’s performance, image quality, bit rate, and motion estimation
time are compared with ones of the conventional algorithm in the reference software JM 9.5. The simulation
results show that the proposed algorithm can considerably save about 38.67% the averaged motion estimation
time while keeping the image quality and the bit rate, whose are average values are -0.02dB and -0.77%

respectively, as good as the conventional algorithm.
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multiple picture

single picture

PSNR| bitrate |ME time|| PSNR| bitrate |ME time

images

(dB) | (kbit/s) (sec) || (dB) | (Kbit/s) (sec)

Container || 33.21 | 13.97(1.40) 44.1 | 33.28 | 13.48(1.35) 2211
News 33.70 12(2.81) 43.7 | 33.81 | 28.01(2.80) 217.5
Foreman 33.16 | 45.56(4.56) 45.8 | 33.45 | 44.56(4.46) 2277
Paris 32.33 | 187.6(3.13) 837.2 || 32.43 39(3.02)| 41488
Silent voice|| 32.81 | 35.92(2.40) 86.9 | 33.02 | 34.56(2.30) 3355
Mobile 30.13 [893.44(7.45)| 1688.2 || 30.56 |732.97(8.11)| 8411.3
Tempete 31.33 |634.69(5.29)| 1473.3 || 31.69 |545.75(4.55)| 7335.4
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previous other intra

Container 87.34 11.04 1.62
News 86.90 1055 2.55
Foreman 63.68 29.49 6.83
Paris 87.36 11.27 1.37
Silent voice 85.74 11.21 3.05
Mobile 41.28 5861 0.16
Tempete 50.05 A47.88 2.07
Average 71.76 2572 2.52
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A PSNR(dB) ABits(%) ATime(%)
Sequences| QP
Prol  Pro2 | Pro3 | Prol Pro2  Pro3 Prot Pro2 Pro3
28 | 0.01 0.01 -0.01  0.25 0.17 -0.21 -29.64 -32.86 -50.25
X 0.00 0.01 0.00 0.45 0.07 -1.19 -31.46 -34.32 -50.61
IContainer|
-0.01 -0.01 | 0.00 -0.12 -0.12 -1.62 -31.05 -38.03 -51.99
40 [-0.03 0.01 -0.02 0.00 1.42 -2.64 -32.41 -37.93 -51.48
28 |-0.04 -0.01 -0.05 -0.42 -0.02 -0.44 -25.11 -36.97 -51.40
N 32 |-0.02 -0.02 -0.03 -0.39 -0.46 -1.04 -24.56 -37.98 -51.32
cws
36 | 0.02 -0.01  0.03 -0.18 -0.18 -1.05 -24.82 -39.43 -52.15
40 | 0.01 0.05  0.00 0.66 0.28 -1.70 -24.01 -41.30 -54.06
28 |-0.03 -0.03 -0.04 0.43 0.32 -0.68 -21.74 -19.08 -29.70
32 |-0.03 -0.03 -0.02 0.18 0.49 -0.99 -22.76 -24.99 -34.24
Foreman
6 |-0.01 0.01 -0.03 0.51 0.80 -2.05 -21.83 -27.65 -39.44
40 | 0.04 0.06 0.10 0.06 0.64 -0.23 -21.07 -29.08 -42.70
28 |-0.01 -0.04 -0.04 -0.14 1.54  2.16 -19.00 -33.72 -45.51
paris 32 |-0.02 -0.03 -0.06 -0.06 1.79 | 0.72 -19.06 -34.28 -47.33
36 |-0.03 -0.02 -0.01 -0.23 0.99  0.50 -19.07 -37.26 -47.89
40 |-0.03 0.00 -0.02 -0.12 0.42 -1.78 -18.90 -38.36 -50.12
28 |-0.04 -0.01 [-0.01  1.15 0.32  0.02 -26.42 -32.37 -42.91
Silent |32 |-0.02 -0.01 -0.02 1.22 0.24 -0.37 -26.98 -33.08 -43.40
voice |36 | 0.00 -0.03 -0.02 1.64 -0.20 -1.35 -27.08 -34.47 -44.48
40 [-0.01  0.00 -0.03 -0.08 0.31 -1.62 -26.50 -35.90 -46.81
28 | 0.00 0.00 -0.04 -0.03 0.00 2.09 -3.56 -2.55  -9.35
Mobi 32 | 0.00 -0.01 [-0.09 | 0.00 0.07  0.92 -3.69 -3.11 -10.21
obile
36 |-0.01 -0.01 -0.12 -0.12 0.10 -1.68 -3.79 -5.32 -13.73
40 | 0.01 -0.03 -0.08 0.08 -0.29 -3.88 -3.61 -13.45 -22.56
28 |-0.02 -0.01 -0.03 0.39 0.07 0.44 -15.78 -11.50 -17.81
32 |-0.02 0.00 -0.03 0.56 0.46 -0.10 -15.80 -13.41 -20.14
Tempete
36 [-0.01 -0.02 -0.03  0.00 0.11 |-1.98 -15.17 -18.50 -26.00
40 | 0.02 0.00  0.02 0.43 1.26 -1.87 -15.77 -29.04 -35.20
28 |-0.02 -0.01 -0.03 0.23 0.34  0.48 -20.18 -24.15 -35.28
Average|32 |-0.02 -0.01 -0.04 0.28 0.38 -0.29 -20.62 -25.88 -36.75
inQP 36 |-0.01 -0.01 -0.03 0.22 0.22 -1.82 -20.40 -28.67 -39.38
40 | 0.00 0.01  0.00 0.15 0.58 -1.96 -20.33 -32.15 -43.28
Average |-0.01 -0.01 -0.02 0.22 0.38 -0.77 -20.38 -27.71 -38.67
Mohile Foreman
34
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g 30 EH
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bit rate (Kbit/s) bit rate (kbit/s)

—g—single reference picture, —a— multi-reference picture, —s— proposed rmethod
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