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Abstract

Conventional full search block matching algorithm for motion estimation is computationally
intensive and the resulting hardware cost is very high. In this paper, we present an efficient
block matching algorithm using a 16:1 subsampling technique, and describe its hardware
design. The algorithm reduces the number of pixels in calculating the mean absolute difference
at each search location, instead of reducing the search locations.The algorithm is an extension
of the block mating algorithm with 4:1 subsampling proposed by Liu and Zaccarin such that
the amount of computation is reduced by a factor of 4(16 compared to the full search block
matching algorithm) while producing similar performance.The algorithm can efficiently be
designed into a hardware for real-time applications.
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Table 3. Average PSNRs according to the
number of CMV(Candidate Mo-
tion Vector).

(Unit:dB)
Algorithm Football Table Tennis Flower garden ‘
16:1 FSA1 22.892 28.049 23758
16:1 FSA2 22.940 28135 23.831
1611 FSA4 22.956 28.184 J 23.875
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Table 4. Average PSNRs of different blo-
ck matching algorithms.

(Unit:dB)
Algorithm Football Table Tennis | Flower garden
| 161 FSA | 22,940 28.135 23.831
| FsA 22,968 28,924 23.923
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L‘SS 22172 | 26.292 21.734
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Table 5. Average PSNRs of different blo-
ck matching algorithms.

(Unit:dB)
Algorithm Football | Table Tennis | Flower garden
16:1 FSA 34.728 40.480 30.905
FSA 34.730 40.513 30.924
4:1 FSA 34.728 40.504 30.920
TSS 34.415 38.993 29.611
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Table 6. The Distribution of Pixel data.

p Label of Label of Pixel
oreessor Search Location in Current Block
0 0 0
1 1 7
2 2 10
3 3 13
4 4 11
5 5 4
6 6 1
7 7 14
8 8 2
9 9 5
10 10 8
11 11 15
12 12 9
13 13 6
14 14 3
15 15 12
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