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Abstract

Due to the significant computation of full search in motion
estimation, extensive research in fast motion estimation
algorithms has been carried out. However, most of the
algorithms have the degradation in predicted images compared
with the full search algorithm. To reduce an amount of
significant computation while keeping the same prediction
quality of the full search, we propose a fast block-matching
algorithm based on gradient magnitude of reference block
without any degradation of predicted image. By using Taylor
series expansion, we show that the block matching errors
between reference block and candidate block are proportional to
the gradient magnitude of matching block. With the derived
result, we propose fast full search algorithm with adaptively
determined scan direction in the block matching.
Experimentally, our proposed algorithm is very efficient in
terms of computational speedup and has the smallest
computation among all the conventional full search algorithms.
Therefore, our algorithm is useful in VLSI implementation of
video encoder requiring real-time application.
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Agdd LudEFs s|E LnyPZ A
H| 2 8}7] $)8), “foreman”, “car phone”, “trevor”, “claire”,
“akio”, “grandmother”®] ¥|T]Q A|PAE Il AYL
3tk o] AW 2o)A, “foreman”, “car phone”< T}E
Alfzo] vlg] vy £ $HYL A1 9o 34
“claire”, *“akio”, “grandmother”¥ ©o]# F Al@AHU}
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59 F7l 16*16 oln, B oo WE 47
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AEARCe g

equences
Foreman Car phone Trevor Claire Akio Grandmother
Algorithms

SEA 4.1219 4.0346 3.6514 2.6080 1.4248 2.5129
Notspiral PDE 6.9227 7.3701 8.1059 7.8274 6.6575 7.8934
Spiral PDE 4.1264 3.9211 3.1599 3.8764 1.5833 3.0525
Algorithm 1 3.2601 3.2611 2.6840 3.3128 1.4704 3.1063
Algorithm 2 2.8925 3.0550 2.4213 3.0555 1.0688 2.8851
Algorithm 3 2.6633 2.7959 2.2289 2.9326 0.9294 2.6878
Algorithm 4 2.4268 2.5713 2.0477 2.6689 0.7294 2.5427
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