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Abstract

The variable block size motion estimation (ME) and compensation (MC) using multiple
reference frames is adopted in H.264/AVC to improve coding efficiency. However, the
computational complexity for ME/MC increases proportional to the number of reference frames
and variable blocks. In this paper, we propose a new efficient reference frame selection
algorithm to reduce the complexity while keeping the visual quality. First, a motion vector
reference map is constructed by SAD of 4x4 block unit for multi reference frames. Next, the
variable block size motion estimation and motion compensation is performed according to the
motion vector reference map. The computer simulation results show that the average loss of
BDPSNR is -0.01dB, the increment of BDBR is 0.27%, and the encoding time is reduced by 38%
compared with the original method for H.264/AVC.
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* 1616 block ME for MV

using Ref'n ( n=0) ‘

(Current MB- Previous MB)
for 4%4 block unit

l Draw up MV reference map ‘

Each 16x8, 8«16 ME for MV
use MV reference map

Each p8=8 block ME and
caleulate RD cost
using MV reference map

o

Calculate RD cost
for other modes

Choose the mode having
the smallest RD cost
as a best MB mode
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ME Method Full Search
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3. M2 2n2|Ee| M 2535 £ H|w
ATime(%) QCIF CIF
Sequence IM 1 M 2 Wu [10] | Kim [7] | Proposed IM 1 M 2 Wu [10] | Kim [7] | Proposed
Crew -75.6 -57.4 -25.7 -48.7 -33.6 -73.0 -57.3 -32.8 -43.7 -32.3
Football =75.1 -56.7 -22.9 -47.7 -31.8 -75.5 -58.9 -31.0 -45.9 -33.9
Foreman -74.3 -57.1 -35.2 -49.7 -35.4 -70.2 -55.3 -38.2 -42.0 -31.4
Highway -68.2 -51.0 -37.4 -40.9 -38.1 -67.2 -51.6 -41.2 -36.5 -36.3
Mother_Daughter -67.9 -50.3 -43.4 -43.0 -44.1 -67.4 -52.2 -48.0 -38.8 -40.9
News —67.9 -49.3 -40.3 -43.0 -46.8 —66.4 -52.5 -45.0 -40.4 -46.7
Silent -66.3 -45.4 -33.8 -37.5 -39.4 -61.7 -44.2 -36.5 -29.2 -35.2
Average -70.76 | -52.46 | -34.10 -44.36 -38.46 | -68.77 | -53.14 -38.96 | -39.50 -36.67
H 4, Mot dma|Eo| HAH BDPSNR H|m
BDPSNR(dB) QCIF CIF
Sequence JM 1 M 2 Wu [10] | Kim [7] | Proposed JM 1 JM 2 Wu [10] | Kim [7] | Proposed
Crew -0.238| -0.082| -0.028| -0.046 -0.025 | -0.307 | -0.077| -0.015| -0.023 -0.004
Football -0.097| -0.052| -0.029| -0.045 -0.020 | -0.072| -0.030| -0.017| -0.035 -0.013
Foreman -0.268| -0.164| -0.070| -0.066 -0.016 | -0.291| -0.157| -0.063| -0.031 -0.030
Highway -0.272| -0.118| -0.081 —-0.053 0.015| -0.324| -0.147| -0.072| -0.023 —-0.008
Mother_Daughter 0.011| -0.018 0.008 | -0.018 -0.007 | -0.050| -0.072| -0.019| -0.018 -0.007
News -0.025| -0.032| -0.042| -0.040 -0.036 | —-0.053| -0.047| -0.036| -0.029 -0.013
Silent -0.038 | -0.047| -0.032| -0.023 -0.011 | -0.108 | -0.095| -0.025| -0.036 -0.019
Average -0.13 -0.07 —-0.04 -0.04 —-0.01 -0.17 -0.09 -0.04 —-0.03 —-0.01
5. Mgt 2n2|Fo| ol BDBR H|2
BDBR(%) QCIF CIF
Sequence JM 1 M 2 Wu [10] | Kim [7] | Proposed | JM 1 JM 2 Wu [10] | Kim [7] | Proposed
Crew 5.39 1.85 0.60 1.02 0.54 7.81 1.92 0.39 0.56 0.11
Football 1.79 0.93 0.49 0.85 0.39 1.46 0.60 0.29 0.72 0.24
Foreman 5.03 3.03 1.27 1.20 0.28 6.71 3.562 1.39 0.64 0.65
Highway 7.89 3.25 2.18 1.36 -0.43 11.67 5.12 2.52 0.71 0.20
Mother_Daughter -0.24 0.46 -0.22 0.37 0.18 1.33 1.84 0.48 0.50 0.15
News 0.43 0.55 0.72 0.69 0.62 1.01 0.89 0.69 0.56 0.25
Silent 0.82 1.01 0.63 0.45 0.19 2,78 2.45 0.64 0.94 0.46
Average 3.02 1.58 0.81 0.85 0.25 4.68 2.33 0.91 0.66 0.29
el Fde] S BAdo] thdet AE JFES o) % News2} Mother_Daughter$} 2o] €2 ¢lo] # i -]
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