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Abstract

In this paper, we proposed a fast multi-resolution motion estimation(MRME) algorithm. This
algorithm exploits the half-pixel accuracy motion estimation(HPAME) for exact motion vectors in
the baseband and block classification for the reduction of bit amounts and computational loads.
Generally, as the motion vector in the baseband are used as initial motion vector in the high
frequency subbands, it has crucial effect on quality of the motion compensated image. For this
reason, we exploit HPAME in the motion estimation for the baseband. But HPAME requires
additional bit and computational loads so that we use block classification for the selective motion
estimation in the high frequency subbands to compensate these problems. In result, we could reduce
the bit rate and computational load at the similar image quality with conventional MRME. The
superiority of the proposed algorithm was confirmed by the computer simulation.
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Fig. 1. The conventional multiresolution motion
estimation.
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Table 1. The improvement quantity of MSE by
HPAME in baseband.
MSE
Sequences Improvement. quantity, %
FPAME | HPAME
CLAIRE 2697 4329 24.01
FOOTBALL | 190663 | 1470.17 2289
SUSIE 15474 | 10670 31.69
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Class = Horizontal edge block
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Table 2. The improvement quantity of MSE by

using refinement.

k23 737l

Sequences- | Blocks with’ FPAME| Blocks with HPAME
CLAIRE 1.1 337
FOOTBALL 68.31 182.62
SUSIE 886 1364
E 3.u%ke uele $3I3) RE BEE
& AN 239 MSE

Table 3. MSE by refinement of half pixel
accuracy blocks and all blocks.

Sequences All blocks Blocks with HPAME
CLAIRE 700 769
FOOTBALL 24597 266.66
SUSIE 20.09 2246
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Fig. 2. Flow chart of the proposed algorithm.
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Table 4. The ratio of blocks which have the

motion vector of full pixel position in

the baseband.

Sequences CLAIRE | FOOTBALL |  SUSIE

Distribution ratio | 64.60 % 54.44 % 47.05%

A
R

B 5 7129 PRs AL e A
B

Table b. Comparison of the computational
quantity of MRME method and the

proposed method.

Sequences CLAIRE | FOOTBALL | SUSIE

Computational | MRME | 3788928 | 12916800 (12916800

quantity | Proposed| 1668625 | 74273% | 8398756

Computational quantity s o6 o0\ 9 4905 | 34989
reduction

= 6. 71&9 whda Aok 79 HES
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Table 6. The bit rate and PSNR of MRME
method and the proposed method.

Sequences CLAIRE |FOOTBALL |SUSIE

MRME |01172 |0.1172 01172

Bit rate [bpp)

Proposed [0.0508  10.0679 0.0777

Bit rate reduction 4953% |4L74% 3370 %

08 |35 3439

PSNR [dB]

3985 2364 3453
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Fig. 5. The motion compensated SUSIE image by

(a) proposed and (b) MRME method.
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