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SIMD instruction—based fast HEVC interpolation filter for high bit—depth
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FAAE, 1FD YA dist 2t Sl e
ISO/IEC MPEG (Moving Picture Experts Group) 3 ITU—
T VCEG (Video Coding Experts Group)< JCT-VC
(Joint Collaborative Team on Video Coding) & A*d 3}
NzEe] W & ERQ H264/AVC du 5o
spdelA 2 W) oY H33 g&s A A vHe
3% 7]%<l HEVC (High Efficiency Video Coding) o o 3t
#F32 AYPaArH1]. A=EY Fx, GgHd o= pe
55 ¥@3 HEVC WA 1 (52 2013 @ 1 2o 7ol
dzyol HF A EF %< (FDIS, Final Draft
International Standard)¢] S ATH2]. Tk, HIT 4K-
UHD, 8K—UHD %7¢ell dist A2 Fart solde] ukgl,
o =2 HE AR FHe A AR mdS A
9)8) HEVC RExt (range extensions)e| th3t ZF317}
Ay, 2014 d 7 € RExt & E33F HEVC HA 2
E5o] ¢85t HEVC RExt & 4 16 HE ALY

IS AL, YUV 4:0:0/4:2:0/4:2:2/4:4:4 A3}
MEHE At (3].

B =RoiE HEVC RExt AAIZ ®33r] 143
79 3o F SIMD (Single Instruction, Multiple Data)
o] 7k wik JE 1438 WHS Atk SIMD
wHols F3 Hi dy 1n%3E Hdxe R
aEHQ ARge] daste 53|, HzE FEO T A
A3 ghe] gt eHIES 2 AYESE S Ui wEst
oty B =FolMe SIMD 9 4 9o} el SSE,
SSE2 7]ut 91 E# A (intrinsic) 345 o] &3te] 7= ¢
#HA s FYs3

MD (Single Instruction, Multiple Data) WHo] 7|vF 27+ Z
=3 S Mo e BZF JEHES HEVC H33/|ed =2 H3n
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® 1. w3k dEY A

1/4 -1,4,-10,58,17, =5, 1,0
luma 2/4 -1, 4, -11, 40, 40, =11, 4, -1
3/4 0,1, -5,17,58,-10, 4, -1
1/8 -2,58,10, -2
2/8 -4, 54,16, -2
3/8 -6, 46, 28, —4
chroma | 4/8 -4, 36, 36, —4
5/8 -4, 28, 46, -6
6/8 -2, 16, 54, —4
7/8 -2, 10, 58, -2
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AEZRE 6 HEZ Frbeth wgbd 10 HE AL oA
Ao djgt Bk e Ak F7F o] 16 HIE ol
SHERS F2 dAdERS$rE Y £ gl oy
ZAAL sty Yste] 32 HE dFo] Fosdy FY
16 MEY B35 wuste] 49 16 HEES dgste] 32 HE
S-S B AxS F3Ekojol i),

sre0 srel sre2 sred sred  sreS sreb sred
sred S S1 52 | 53 | S4 | S5 6 | S7
srct [-68--89| 510 6411842 | 613|844 515 S8 | s» | 50| Si1 | si2 | i3 | si4 | si5
sre2 | 316 | 17 513 | 518 520 [ £21 | 522 | 823 S16 | S97 | S48 | S19 | 520 | 521 | S22 | S23
sre3 | 524|525 | 526 £30| s31 s34 | 525 | 526 | s27 | s28 | S29 | S30 | sa1
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- [ - [ e [eE R
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Ao e Agtste SIMD WHo] 7k Bz HE
HAgE HEVC #x AXE9do HM 12.0-RExt 4.1 ol
7188 ¥ ANSI C 7|8k Al 782 HEVC RExt #3317
AT EYON 243 AnE 2T Ao AlgE S
¥ 2 9 2oh AbgE 9AS HEVC RExt 2% A8 x70%
YUV 4:2:2 A MZY 9 10 HE H: Y& Fosst
HEAEYS ALgagitH6]. HAste] Wi B33 A%
& &S vderdy] a8 £ (19 ATS (Average Time
Saving) & AHE8IGTE 4 (1) 9 DecTimeanchor < SIMD &
Ag3t7] A9 F3Azro]H | DecTimepo, & SIMD 5 A &3+
o) g A zto|tt,

X2 438 34 4 x4
CPU Intel Core™ i7 3960X
Clock speed 3.3GHz
Memory 16GB
0S MS Window 7 64 bits
Compiler Intel C++ 13.0
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DecTime —DecTime

/47—8 % — ‘anchor prop 100 % e
(%) DecTime,,,. * (%) )
¥ 25 Adehs BME ARgete] BE3ly] 3 BiEE 9
Aes S AREA Hog AR A Fol7] d
42te] HEAEYA el BEAE 10 WY WRefe] AS
ZAsY. 2 =34 AdstE High bit—depth & ¢t
SIMD W&ol 7]ute] H7t dHE TS o, A 5353}
AIZFE B 85% ©E AL F Atk Ed, HzE ZEHI
FANRE AT 248% @F A7 5 A9
X 2. Aokt WS ARES B3] 4 HAEE Y dF
Total Interpolation
Sequence
decoding time decoding time
Kimono 9.2% 27.1%
Seeking 8.3% 24.3%
EBUHorse 7.6% 22.8%
EBUKidSoccer 8.8% 25.1%
Average 8.5% 24.8%
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