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ABSTRACT

This paper proposes a global search based motion estimation algorithm for high performance HEVC encoder and its
hardware architecture. To eliminate temporal redundancy, motion estimation in HEVC inter-view prediction uses
global search and fast search algorithm to search for a predicted block having a high correlation with the current PU in
an interpolated reference picture. The global search method predicts the motion of all candidate blocks in a given
search area, thus ensuring optimal results, but has a disadvantage of large computation time. Therefore we propose a
new algorithm that reduces computational complexity by reusing SAD operation in global search to reduce
computation time of inter prediction. As a result of applying the proposed algorithm to standard software HM16.12, the
computation time was reduced by 61%, BDBitrate by 11.81%, and BDPSNR by about 0.5% compared with the
existing search algorithm. As a result of hardware design, the maximum operating frequency is 255 MHz and the total
number of gates is 65.1K.
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Table. 1 Comparison of HM-16.12 standard software and proposed algorithm results

. proposed [4] [5]
Sizes Sequences = = =
BDPSNR | BDBitrate | ATS(%) BDBitrate ATS(%) | BDBitrate ATS(%)
Class A Traffic 0.49 -12.26 60.5 1.88 60.2 1.67 453
PeopleOnstreet 0.18 -3.76 59.3 111 41.2 1.44 29.2
Kimono 1.36 -30.02 60.4 1.93 53.2 1.04 36.7
Class B ParkScene 0.40 -11.34 62.3 2.09 55.2 0.86 44.4
Cactus 0.31 -11.21 62.3 1.65 55.5 1.20 39.7
BasketballDrive 151 -44.55 62.2 2.22 56.6 1.27 40.4
RaceHorsesC 1.16 -21.18 55.4 1.29 40.9 113 26.8
BQMall 0.23 -4.66 52.8 1.70 52.6 1.27 42.2
Class C PartyScene 0.02 -0.26 57.3 247 40.3 0.99 31.2
BasketballDrill 0.27 -5.98 54.6 0.96 48.3 1.58 37.2
RaceHorses 117 -18.70 70.2 1.46 30.3 0.97 23.0
BlowingBubbles 0.01 -0.21 712 2.82 42.6 1.17 32.7
Class D BasketballPass 0.06 -1.14 60.0 3.30 53.1 0.84 40.7
BQSquare 0.04 0.00 70.0 0.75 52.0 1.30 32.6
Average 0.515 -11.81 61.32 1.83 48.7 1.20 35.9
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Architecture [7] [8] proposed
Technology 180 nm 65 nm 65 nm
(FPGA : Virtex5) CMOS FPGA CMOS

Max. frequency 232 MHz 172 MHz 255 MHz
Supporting mode 4X4 1o 4X41t0 4X4t0
16X16 64X64 32X32
Gate CMOS 84.1k - 65.1k
Counts | FPGA - 9.18k 1.28k
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