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( Fast Multi-Reference Frame Motion Estimation Algorithm Using a
Relation of Motion Vector with Distance of Each Reference Frame )
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Abstract

This paper proposed a new fast multi-reference frame motion estimation algorithm. The proposed algorithm reduces
search areas of motion estimation using a linear relation of motion vector with distance of each reference frame. New
algorithm executes full search area motion estimation in reference frame 0 and reference frame 1. After that, search areas
in reference frame 2, reference frame 3 and reference frame 4 are minimized by distance of each reference frame and
results of motion estimation in reference frame 0 and reference frame 1. The proposed algorithm does not use a threshold
value which is obstacle of hardware implementation and processing time schedule. Also, it reduced computation quantity of
multi-reference motion estimation. Hardware implementation of multi-reference frame motion estimation is possible by
these features. Simulation results show that PSNR drop and bitrate increase of proposed algorithm are lower than those of
previous fast multi-reference frame motion estimation algorithm. The number of computation of new algorithm is reduced
52.5% and quality of result is negligible when compared with full search area motion estimation which has 5 reference
frames.
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Fig. 2 Probability of selecting reference frame.
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Table 1. Accuracy of estimated MV by MV in reference
frame 0.
2x2 4x4 6x6 88
akiyo 92.4% 97.6% 98.9% 99.3%
foreman 30.7% 59.1% 73.9% 82.8%
carphone 388% 61.2% 73.4% 81.2%
container 94.0% 97.6% 9B6% 99.0%
mobile 743% 84.2% 87.1% 83.9%
Average 66.0% 79.9% 86.4% 90.2%
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Table 3. Comparison of proposed algorithm with previous fast algorithms.
FMASS AFMFSA Proposed
y A=z BT F=x B3 X
APSNR  ABit APSNR  ABi APSNR AR
=999 4 LR “ | maga e 4P B
akiyo 3011 -307%  -0046  029% | 1287 -T42%  -0.087 473% 0.000 0.00%
carphone 3292 -3653%  -0074  202% | 2676 -464%  -0.100 4.15% ~(.009 0.36%
coastguard | 3092  -381%  -0010 061% | 22598 -548%  -0019  133% 0011 -0.36%
Q
(f container | 3017 -396%  -0006 381% | 1820 -636% -0054  1358% 0.004 0.38%
F
foreman | 3214 -3B7%  -0014  114% | 294 -401%  -0018  177% -0.002  -0.40%
mobile 3113 -377% 0073 509% | 2532 -493% 0120  803% 0.007 0.20%
th —
MOMET 3040 -3929%  -0060  068% | 1360 -727% 0104  158% 0007 -071%
daughter
coastguard | 3189 -362%  -0014 042% | 2136 -572% -0028 118% -0004  000%
container | 3037 -392%  -0038 496% | 1870 -626% 0045 691% 0.000 0.03%
1 G,
foreman | 3283 -343%  -0054 098% | 2306 -53.8% 0047 1.28% 2315 ~525% 0.000 0.03%
(I? mobile 3229 -354%  -0072 451% | 2624 -475% < -0118  7.36% -0006  -0.03%
F
mother—
3050 -388%  -0.022 L16% | 1219 -756%  -0101  1.90% -0.006  037%
daughter
news 3069 -386%  -0028 0.16% | 1208 -758%  -00%4 1.75% 0.011 0.04%
silent 3100 -378%  ~0022 043% | 1258 -748%  -0045  254% -0014  033%
city 333  -3329% 0017 074% | 1265 -747% 0088  552% -0004  075%
é crew 3593 -281% 0008 028% | 184 -631% -0034 176% -0002  059%
i
F | habour | 3460 -307% -0009 037% | 1767 -646% -0057 262% -0003  024%
ice 3234 -349% 0015 024% | 1284 -743% 0054  217% -0007  060%
Total Average | 3185 -362% -0032 15% | 1873 -625% -0065 390% | 2375 -525% -0002  013%
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