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HHEL HEVC Z#H2 HEETOEBE G ST E LT, b [EEBEEILIND VVC (Versatile Video
Coding) 1%, HEVC & i U CHEBLUE'E THI 30% DG SALEREDUGEZEMR L TV 5. Z OMERESEIL, VVC IZHT
IR SN2tk 7 a1 v 7 5EIEESS Intra/inter TR, V—T N7 4 VX OPERICE > THlb 3T
W5, LoaL, T OFHEY — /I S{bis L OME BRI ] 2 RIRICH NS E Tk Y, VVC OERbE RLEx
-5E, IO OEEIERAVETH S, K TIE, VVC DR AETE) L Tad k21T, 4K VT AZ A LY
7 =TT a—XOREBREERERETS.

F—U— 1 Versatile video coding, 4K W, V7 NEZA LT a—F, VT Uo7 T a—X.

Prototype Development of 4K Real-time Software Decoder for VVC
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Abstract Versatile Video Coding (VVC), which will be soon international standardized as the state-of-the-art video coding beyond
HEVC, achieves about 30% coding performance improvement in objective image quality compared to that by HEVC. This coding
performance realizes by new coding tools adopted to VVC, which are various block partitioning structure and some extensions of intra-
/inter- predictions, large transform, and additional in-loop filter. These new tools, however, increase the encoding and decoding run-time
significantly. The acceleration of their processing is essential to the practical use case of VVC. In this manuscript, we report the feasibility
via prototype development of 4K real-time software decoder of VVC.
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FTL,AYO LD RETRIEEE FTEICEE I3 0.
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SIKHAT a— oMz rd. BIEL T 5 4K/60fps D
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(LLF, XG 6254) & Thread Ripper 3970X 2% 1 #§#5#
@D PC (LLF, TR 3970X) ThHdH. R 11lZ, TnEh
DCPUD I vy 7EERA Ly REtE T, 7Rl % &
D 4K M2 S Tik, JVET-CTC @ 4K/60fps @ Bk
FEMAREMERALE., FMERTIE, Do LOKFE
ftL7zey A MY —L% RTPEREV -5, T2
—H I L TEREBELE., 0L E0% Bty FL—
M, ENTERAY — 2RI T2 HEVC % H
W7z 4K/60fps LR ELIE T —E 2D E v M L— MK
20Mbps TH2HZ &L EBEL T, D45 DHK 10Mbps
L.

# 212, XG 6254 & TR 3970 O 15 = L H 356 FE o )
MR A2 T. ZE I Intra Period (RA £HICBIT 2
B F vy 2BEELEOIEY S F v MAMB) X232 &L
T, DPB (Decoded Picture Buffer., & = — & TE ¢
LY F ) AEELTCHBRHEELIT . & 2
ERAHE, XG625412HOWTIE, B2 F Ny T 7
A RN 64 K DA T, MLHLE BE A 60fps (27 L 72 W AS,
TN A 128 AT, 60fps L&D T L DN
BBENn/=. 72, TR 3970125\, B F vy Ny
T 7 A XN 64 KO E I, AFRHEEE DS 60fps IZEE L
RN, TR 96 BT E X, 60fps UL LA AT
DI EVNMREINT-. £2, TR3I70X IZBWT, Ny
T 7Y A X A& 128 K, 160 £, 192 Bt & Bk S THERe
FEf AT o T AE R, EELEEE X ERE T 528, 192
Boftir CRBEEE O EREAETL TS, 25T,
Ny TZy7H A4 X%, R2ICRT L1, BIEED ML
— NAZ7Zhdld, BEERBIZAGE AL — KA
Ry NeROF2ZEREEERSL. kY, #H
I 5T a— FRERIC T, 4K/60fps D1 5 AL 0
PERFERR STz,
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5VVC U TN E A LT a—EOHE
F o1 AR B PERERE M IZ B A L 72 CPU # ik
D CPU AL | Freq. ¥ Thread 3«
XG 6254 X2 & 3.1GHz 72
TR 3970X X 1 3.7GHz 64

# 2 CPU Bl/N w7 7 Bl D18 5 QL R K

CPU I. Period DPB/E 4t AL BR R
XG 6254 32 64 #/1.0sec  49.0fps
XG 6254 32 128 #/2.0sec  74.0fps
TR 3970X | 32 64 #/1.0sec  53.1fps
TR 3970X | 32 96 f/1.5sec  64.7fps
TR 3970X | 32 128 #/2.0sec  67.8fps
TR 3970X | 32 160 #/2.5sec  72.6fps
TR 3970X | 32 192 #/3.0sec  73.7fps
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vy hBAF N0 T ETHHEAL, 1042 BiRT 5485
ED2HYDEREIToT-. B, Ny o ARD
B4 104 & L2BRIE, MEBEE S O IP kil &
HIZBWT, BRVFTERMOD /N7 >y b ZAFEN 104 LT
ThHhDHIENEMELRoTWDZDTH DH[13]. 7.5 B
MoERMBRBREZT -2/ R, &L ORME R
REN—ELRAEETICHEBREIET D 2 ER/HB I
7. BFEFHE®BEY, FECIZX D37y bue 2A0[E{E
FRMEEZBE L TWEEDIT, B S B 7R
ENRRETDHZ EEMHRLE. LRk, ®ET3
T a—x%, IPERAMICBIT Ry MU — 7 EEICH
ZODHMEEALTVWDZ ENHERINT.
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3HITHRARIERT A AR RITH T 2/ 5 thrg
ML 72, Ak, 55 AbEBE o B A A A IS,
JVET-CTC Tl & 15 BD-rate % i\ /2. BD-rate I
FA—EEICRB T4 5RO R RS EBIEET
b, AN ELEROLEL RT[9]. BET LT
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# 3 AT A RGEIEARITH T DR AL L RE AF Al

SEIR L 4b 4c
Class Al -1.62% 0.31% 0.80%
Class A2 -1.04% 0.33% 0.47%
ITE 4K -2.26% -0.61% 1.17%
Overall -0.98% 0.01% 0.49%

# 4 1TE 4K F# Bl O 75 516 M 6e 7F Al

4b 4c
a06_Festival 0.06% 0.19%
a08_JapaneseMaple -0.03% 0.10%
b05_HorseRace-Finish -1.67% 2.54%
cl4_Volleyball_follow -1.32% 1.94%
cl15 Paddock fixed -0.10% 1.08%

6 ITE4K 7 A FF v — bk B05, #E (Z—1)

TJITE4K 7 A FF ¥ — F Cl4, N —H— L7
D—-

Class A1/A2) L BRRER AT 7 F 2O 4K KB F M
(LLF, ITE4K) @ 55 (R4 KREFNCGHLE) %M H
U7z % B AL & 1Z IVET-CTC @ RA S {12 YE4L L 7= .
# 31z, da T H—t L, ATARAGEIRL,
4b DA 5 A A4 HE|, 4e D AT A A4y E| D #E B
REND. T, DERLOKREIE, £V —F L AD
T T-0.98%DHF FLERED K EEZ R L TS, Th
X, AR OWEY, AT A4 ZAFEINRZWEE, SEND
LA Lt LT, ZREEDIEVIZDITT RN
mELZZicERTLZEEZLND. WRIZ, K 4b
DFEFIL, B — 7V AEETIL0.01%E X 4a DF 5
fbEre L RAIRBETH D2, AT H D L Class A1/A2
DB AL PEREIR T4y % ITE 4K O 5L M a8 N2y 28
HHELTWD. £ 31X ITE 4K O ¥ — 7 > ZH|D
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BD-rate /8 L TW 5. 4b TR X R bR Dk
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MEICSRHEHZMHETE 2K 4b THELMEREN K
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FVHMRLE. 5%, VVC DAL RE BB LT,
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5.

BIEE . ABFIERE R IX % SCOPE ([H B FE #e 4% 15 74)
JPJ000595 D EFEEZ T b D TT .
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