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Abstract

Matching pursuit algorithm was successfully demonstrated useful in low bit-rate video coding,
However, one of the practical concerns related to applying the matching pursuit algorithm to
application is its massive computation required for finding bases whose weighted sum best
approximates the given input image. The main contribution of this paper is that we provide a new
method that can drastically reduce the computational load without any degradation of image quality.
Its main idea is based on reducing the number of inner product calculation required for finding best
bases because the complexity of matching pursuit algorithm is due to the exhaustive local inner
product calculation. As the first step, we compute a matrix which is the 1-D inner product of the
given motion-compensated error input image with the 1-D vertical Gabor functions using the
separable property of Gabor bases. In the second step, we calculate length of each vector in the
matrix that corresponds to 1-D horizontal Gabor function, and compare the length with the current
maximum absolute inner product value so far. According to the result of this comparison, one can
decide whether or not to calculate the inner product. Since most of them do not need to calculate
the inner product value, one can significantly reduce the computational load. Experimental results
show that proposed method reduces about 70% of inner product calculation compared to the Neff's
fast algorithm without any degradation of image quality.
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s & ¢ N

1 10 00 0 1
2 30 00 0 5
3 50 00 0 9
4 70 00 0 1
5 90 00 0 15
6 12.0 00 0 21
7 14.0 00 0 23
8 170 00 0 29
9 200 00 0 %
10 14 10 /2 3
11 50 1.0 7/2 9
12 12.0 1.0 /2 21
13 160 1.0 7/2 21
14 200 10 /2 35
15 40 20 0 7
16 40 30 0 7
17 80 30 0 13
18 40 40 0 7
19 40 20 z/4 7
20 40 40 /4 7
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Table 2. Comparison of numerical result with several image sequences.

o]u]x _ H] 31(2
aod | ap o A (3D s
Neff Proposed
7 3 AAA) 52 4 AA(B)

akiyo QCIF 5120 102,400 107,520 5,120 30,994 36,114 3
Clair QCIR 5,120 102,400 107,520 5120 31,498 36,618 34
Foreman QCIF 5,120 102,400 107,520 5120 19,33 24505 23
M&D QCIF 5120 102,400 107,520 5,120 32,604 37,724 35
Miss Am QCIF 5,120 102,400 107,520 5,120 30,513 35633 33
Suzie QCIF 5,120 102,400 107520 5120 27,168 32,283 30

Flower SIF 5120 102,400 107,520 5,120 18,550 23670 2 |
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