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Abstract

The latest video coding standard, HEVC can improve the coding efficiency significantly compared with the H.264/AVC.
However the HEVC encoder requires much larger computational complexities. The longer 8-tap interpolation filter of the
HEVC which is used in a non-integer motion estimation is one of the reasons and this paper aims to reduce the
computational complexities. First of all, three shorter-tap interpolation filters for a motion estimation process are tested
rather than the use of a standard interpolation filter. In addition, the fast searching strategies to reduce the number of
comparisons for choosing the best non-integer motion vector are proposed. Finally, the interpolation process is selectively
applied according to the searching strategy. By combining all of the techniques, the experimental results show that the
encoding times can be reduced by 13.6%, 185% and 21.1% with the coding efficiency penalties of 0.7%, 1.5% and 2.5%,
respectively. For the full-HD video sequences, the coding efficiency penalties are reduced to 0.4%, 1.1% and 1.6% at the
same level of the encoding time savings, which shows the effectiveness of the proposed schemes for the high resolution
video sequences.
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2. Pseudo-code of diamond search.

Return best position among Rosy
Return best position among Rxos

(y

Return best position among Ry o5
Else If Rops

Return best position among R o5y

(v
Else If Ry 05

(x
Else If Rosp

(x

ok o] o, 974¢]

If Roso

Compute Roo, R-050, Ro-05, Ros0, Roos
Rmin = Min( Rop, Ros0, Ro,-05 Roso, Roos )

7t. Diamond search

If Roo

&l 2. Diamond searche ffE3ZE

Function diamond_search
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Function band_search( )
{
Compute Roo, R-050, Roso
Ruin = Min( Roo, R-50, Roso )
If Roo == Ruin
Compute Ro05 and Roos
Return best position among Roy
(y=-05, 0, 0.5)
Else If R050 == Rumin
Compute R 9505 and Ro505
Return best position among R o5y
(y=-05, 0, 0.5)
Else If Roso == Ruin
Compute Ros-05 and Ros0s
Return best position among Rosy
(y=-05, 0, 0.5)

}

37 3. Band search® ff=EZE
Fig. 3. Pseudo—code of band search.
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Function band_search_half( )

{

Interpolate block A and block B
Compute Roo, R-050, Roso
Rumin = Min( Roo, R-050, Ros0 )
If Roo == Ruin
Interpolate block C
Compute Ro-05 and Rops
Return best position among Roy
(y=-05, 0, 0.5)
Else If R—o@o == Rmin
Interpolate block D
Compute R0s-05 and R-o505
Return best position among R o5y
(y=-05, 0, 0.5)
Else If Ros0 == Rumin
Interpolate block D
Compute Ros-05 and Ros05

Return best position among Rosy

(y==05, 0, 0.5
a2 4 12 HYUE 27242 2|5t band searchel
FEIE
4. Pseudo-code of band search for half accuracy
interpolation.
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Table 4. Coding efficiency and relative encoding time of
various number of filter taps.

Filter BD-Bitrate (%) Rel. enc.
taps | Class B | Class C | Class D | Average | time (%)
6 0.0 0.1 0.1 0.1 96.8
4 0.1 0.2 0.3 0.2 929
2 0.7 14 2.0 1.3 894
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Table 5. Coding efficiency and relative encoding time of
diamond search and band search.
Search BD-Bitrate (%) Rel. enc.
type |Class B|Class C|Class D| Average | time (%)
Diamond 04 0.7 0.8 0.6 9%.4
Band 09 14 1.6 1.3 929
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6] Aol s = wf Aed B S5 QA Uy 4 | Band | 10 | 15 | 17 14 81.7
2 oF 1.3%°%A 54% Axe Fa3t BREE FUIRE
AN o2, B 07%, 15%, 25%, Class B V.8 B
(1920x1080) 0.4%, 1.1%, 1.6% &= & st
A Bosly] Bdees 47 136%, 185%, 21.1% 4 B =R HEVCY HAS 24 i o= o
a3t As A 245 AR BN F55]
BAEE PN A% P 9 5 A48 L 5 o)
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