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Abstract: Separately optimizing different video coding technologies simplifies the implementation of coding algorithms, but it results in
slowdown by not taking their internal relation into consideration. An integrated algorithm is proposed to jointly improve the speed of
fractional pixel interpolation (FPI) and fractional pixel motion estimation (FPME) for HEVC. Different fractional pixels are distinguished
by their interpolation filters to construct a FPME algorithm with the knowledge of their interpolation cost. The FPME algorithm produces
a cost effective order for refinement search which checks fractional search positions (SPs) by not only maximizing the expectation for the
R-D gains but also minimizing the computational cost at the same time. On the other hand, an on-demand FPI algorithm for HEVC is also
proposed to save redundant interpolation as well as reduce duplicate calculation. Experimental results show that the introduced algorithm
significantly improves the overall speed of FPME and FPI with negligible coding lost.
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Table 2 Different groups of sequences for testing

2
A 2560x1600 PeopleOnStreet, Traffic
B 1920x1080 BasketballDrive, BQTerrace, Cactus, Kimonol, ParkScene
C 1280x720 vidyol, vidyo3, vidyo4
D 832x480 BasketballDrill, BQMall, PartyScene, RaceHorses
E 416x240 BasketballPass, BlowingBubbles, BQSquare, RaceHorses
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Table 3 Rate distortion performance of different algorithms

3
p APSNR (dB) ABit rate (%)
QP) FFPS+XFPI  CBFPS+XFPI FFPS+XFPI  CBFPS+XFPI
A 0.00 0.00 0.00 0.00 0.60 0.30
B 0.00 —-0.02 —0.01 0.00 0.40 0.30
22 Cc 0.00 —-0.02 —-0.01 0.00 0.20 0.20
D 0.00 -0.01 0.00 0.00 0.00 0.70
E 0.00 —0.02 —0.02 0.00 0.41 0.31
A 0.00 —-0.02 0.00 0.00 0.37 0.42
B 0.00 -0.01 0.00 0.00 0.12 0.33
27 C 0.00 —-0.02 —-0.02 0.00 0.63 0.33
D 0.00 0.00 0.00 0.00 0.40 0.70
E 0.00 —0.01 -0.01 0.00 1.19 0.98
A 0.00 -0.01 0.00 0.00 0.78 0.23
B 0.00 —-0.02 -0.01 0.00 0.93 0.38
32 C 0.00 —-0.01 -0.01 0.00 0.11 0.31
D 0.00 0.00 0.00 0.00 0.13 0.42
E 0.00 0.00 0.00 0.00 0.36 0.56
A 0.00 —-0.01 0.00 0.00 0.41 0.31
B 0.00 0.00 -0.01 0.00 0.51 0.13
37 o] 0.00 0.00 0.00 0.00 0.00 0.11
D 0.00 0.00 -0.01 0.00 0.40 0.41
E 0.00 —-0.01 0.00 0.00 0.31 0.21
4
> > >
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