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1. FANE

LY — B A L L CTHFERISE Siviz 8K A— 3— A
v a > (BLF SHV : Super Hi-Vision) 237 Y&/l 3~
MHIRAE L7z 4K & 21T 2012 412 ITU-R Rec.BT2020
UHDTV (Ultra-High Definition Television system) & L “C & #
fbaniz[1] . BATIEHFIZIEERT T 2018 4512 BS 12X
% UHDTV fuEoiGa %2 BEE L, BIEER 2200 7= i)
EHLNTWD., ZOMETIE 2013 FITEAE (LI N
HEVC b AR S D (201543 H LD CS T
ChanneldK CTRERIGERIG SN TND) .

HEVC IZ ISO/IEC JTC1/SC29/WG11 & ITU-T SG16 Q.6 12
Ko TR THIFNED 5, 2013 412 MPEG-H
part2/H.265 [2] [3] & L TIEH L ST B OB 51k 5
KTHY, FTOZLBETHNON TS MPEG-2 O 4
5 DOJEMEMERE 2 R T SK IZxHE LIe A OfF b & 72
Stz BUE CS TN T\ 5 4K BRI EICIBWNT 1 b T
VARV H B L TE LZ 30-40 Mbps T B A2 BE A 15
HITW5A. F£72, HEVC #3254, 8K kT
BLZ 80-90 Mbps OEIEAMIETH D EHESINTEY
ZH6H BS T 1 T UARUVERMER L THET S RIA
HTHDHA] . —FH, T¥r2LOFHRAC LD HEO
Bl EHGEIZ ST D EEE R OERB O DI D &
JERME R 5t FROBBREFHFI N TWD. AT
64x64TU D& ANIZ & 57 Bk 2h=UGE O ATeE & W 51 WLt
EBRMED R VIR L 28 LWEHLEIZ DWW T
%. LAF 2 % Tl HEVC 5 5L O B % 28 LB % v
DMZFRIA L, 3 2T 64x64DCT EAEEMFEL, 4 =T
BRETHEHAHEIZ OV TR, DCT LPHEREE L, 5
ETELOEBRAD.

2. HEVC #FE{tAXDHE

217 IILF IOy Y EE L EHRNE

HEVC %51t )5 1% MPEG-2 X MPEG-4 partl0 (UL F
AVC : Advanced Video Coding)/H.264 & [RIL7 0 v 7 ~—
AR EALTEICESRE TR, =2 b e 5L TR S
NTW5s. #EkD MPEG-2 ®° AVC T ANE &5 DOk E
WWHBEbLTF~ruerduy 7 LRI LT v v 71T
16x16 IZHE SN TS, O OEMREEMEE I &
STET By 7 YA RABNNEL, KRG ERBEBICE -
T 16x16 DR E L, FEMEICHE L5 S LAER O
MINAT 272737, HEVC TiE~Z7 a7 n v 7 O &%k
ik L7z CU(Coding Unit) & MEIZAL D 555167 v » 7 & e/ NF
BALHALE LTERALTWA. CU ik~ n7r vy LA
R, BhE i rises v b7 PRIEHET 2 TH Y,

TNHK s it 2e it

T 157-8510 HUTAR A X ARG 1-10-11
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~rZurznuy s EOENTRK 64x64 /35 8x8 F THEIRT
DT ENHERERATH D, A OE AN LV FRGIEIZ
IS U =e 7 ey 7 %A AREA AR 2721 T, =

Y ORT I AT X #d DX EHER A &, BTG B
BN U7 ay 79 A4 XOERNTE, L ASEEIC
U7 BALALE N ATRE & 72 > TN D,

HEVC Tl & 512 PU(Prediction Unit) & FRIZ 2 Tl 21T
571w, TU(Transform Unit) & FEZAL D 25175 7 1
I BPERASNTEY, ThZhPIEEo 7 ey 794X
PBIRFRETHD. ZNbDTa vy 7 A XOEIC X
0T, e AT A EFHRIENREIC Y, b
BORRENEE I TS,

PU 3K 64x64 O 7 v v 7 NEIRAFGETH Y, PU &
CU DML 64x64 L2 D6 0H5. ZOXHRRTA
X7 7 (3@ G R B 2\ RIS IR S AT A
HD. BEMEFITOAERENRS NS ST amE )
BREENTEY, 64x64 PUICKWT b EREBLER N TRET
HHEDRALTEHENTWA. iz 1X HEVC Reference
software (HEVC Test Model (HM) 16.2) Tl H /2 8) & 3R
FEELTHATEY R —F & H 72 TZ(Test Zone)
Search[5] DHEEBREHEHA EN TS, T HOFETIEHY
T TV T LiegERIAT 5 7 EBREOT — X O
ZhERAG 72 BT & » T bz EH L.

HEVC OZHUINER O I EMLEL TRVIR 2R LT
& 72 DCT #~_— R B &z, BHAHE ITRERY 911X
4x4 B LN 8x8 T OV T AVC LR UEEMHmH S, %
BT EIWZEAOOWIZEH DCT BEMA . —F,
16x16 LA E D2 CIIEIEHBELA R E <725 Z &5 Chen
DB T T AEF[6] ZHWEEERRF SN, Ll
B OBET, BEOBAAEELZEL, 44 BLV
8x8 DEHLUZINNT S Chen DNRNZ 7S A WET LT XL
EERAL, ity oz L £, AU F
TR NTA > b7 TRERZRAOE SHEICHE L
7235 DST 231 >+ T 4x4TU CTOHREHA SN, —FHT
NETTABERICEDBEHBIOFRIC L HEEHBEOKT
EMA 570l —HOEREE~ M) v/ AHEICE XX
HNR—=V X WRETIAHBEERA LMK D6 . £
64x64TU OEANFEEZFIMLIZE Z A 1%EEOE » M
BN LR SR Do 2 8 b H V8] [9], EHFRILEED
EHMDOREES & 28 HEVC O E LT 64x64TU O
BHITRZEDI, &K TU A X% 32x32 g oiz. —F
TG DOREHR O M D 72 DL 4x4TU NEETH 5 &
OFERIV, R/ TU T 4x4 LHESN. M21K7 0
v 7 OEEIERT. SElEN7- CU 24 E L PU, TU A
Bl 4, MEICG U CERENSEE (%) Sh
5.
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4x4DCT

Xo
X1

X2

X3 Xe

X, - X,
Xs ——— X
MTX s
Xe > X,
X —— X,

1. R=T % L NZ 75 4 HE(8 A DCT D)
- - H
CuU PU TU
2 CU, PU, TU %4
22 EMFZRBOFEL

HEVC OEHUREDOTF AL TIX AVC TOEKEE £ OFF
FALRFEO R S X B S{kL LT CABAC A &
TWb., BEOY A XD TU BANTFIRICDEIND 720,
TU OREI L BB AEEL TUTHDINE I DNERT 7 F
iR TU onEiFRes ks 5. £htho TU W
DEBREIT S 51T 4x4 D17 /L — 7 (Coefficients
group : COIZH T b EILENSD. TU AD CG XX 3
\Z7~ 7" Diagonal scan IZ &L > TAF ¥ =227 &, CGAD
TR B RIBED 2 X % =0 ZI2 X » TH BRI O ER
WEEBERD 2 BIEOERIC L > THRILENS. A |
T/ Az BV CIEIX 3 12787 Diagonal scan (2% A > b
ZFHOE—RIZHE L TKEEEB L ORER LD
Horizontal 35 & O Vertical scan DWW AU RIR I N 5.

i

16x16 TU CG
3 fREA X ¥ = 7 Ofl(Diagonal scan)

3. 64x64TU O%HE

HEVC |2 64x64TU %A L= A O F 4 HM CHFE L
7=. FEREORE RS ITU-TSC16/Q.6 IZBWTHESN T3
2, ZOHRETHWOLNIHFFLAKNTIE TU % 64x64 1T
EAR L, ARk 32x32 CHASHIBR A 22T MERE AR L TV 5.
FTo, BIE PRI, B, L —T T 4N F R ELEDOY
EFENFEIRHCEE SN, B 10%0OWENMTZ D2 L E2H
HELTWAH[10]. LrL, Znb0FEERTIE HD DL EOfiE
BED L —2r v AN, 64x64TU EA DRI REAT
HDH. FIT, BIED HM IZ 64x64TU DA% BI L 7=
BOMRELEN R % 4K > —7 o A% AWV THFE L7Z.

3.1 64x64 Zift

64x64TU DZEHIERIT HEVC MBS CIRE SN 64
RIS DCT EJEA W THREEL72[11] . AFRT 64 A
DCT PSME T T HEVC IZERHESN=HKNTHY, 64 A
DCT & 32 LA FOEHUIL L [l — a2 &7 hS—Ty b
NETFTAFEBF)TRFFSNTZFATHD. Thpziz
HEVC OBUEDZHILIRNFEOHii 2 Do &K/ L AR N
SLDCT 25 N2 i DCT 2 Wl § 2 s 7e & 3l O R 2 fii
Z T3, T b b5 iz oW Ti 64x64 25 RY
TAHMHIL HM ICFEE SN TWARWEHRD X 9 12fTo 7.
64x64TU % 4 DORBE T NV —T 1258 L, T h%
32x32TU & AR TH T TU L L, 45D 32x32 %7 TU &%
NZEI 32x32DCT 2kt #72 L, AF¥ vy =7, = bm
VS LA 2 AT L B & T o 7. F72, 42:018%
DA, 64x64 OIEFEE FIZRHET B 0EEF1L 32x32 T
HY, MEESD 32x32 A DCT LIE CAHEABEN TS5 2
ELAETH DD, HELAEONEONEEE X, 4
SO 16x16 V7 TU L L, ZH5HH 16x16TU & [RAARICALHE
THrZLE LT 450V T TU IXENENE BEAEE B
DNE 9 )% 7T coded block flag (cb) & E A L7,

ALBRFNIE

- MEEE(E B % 64x64TU IZ43E] L, 64x64DCT % FAT

© 64x64 DR E 32x32 V7 TU I F 2 Fh o7 TU
ICH BB E EN D 0 E T cbf Z5%E

« 32x32 B 7 TU WOEEAREUL 32x32TU & A% FNET
Bk (a7 X2 MIKT v v 7 THLL)

- B 5 64x64TU (2% 2 A 2 1{8 5 32x32TU %
32x32DCT |2 X 2 E#HULHE, 420 16x16 %7 TU IZ
DEIL, BREE/FEL

32 HSIEXERER

ARZEHaALEE % HEVC Reference software (HEVC Test Model
(HM) 162 FEHE L CIMi 21T o7, 7 A FFEM &L TR
MLl SKMgA K IZF v ay "=k Lk 10 v —F v
ADK) 1 Bo3(64 7 L— LB LT[4] . B AR L%
41T 7. E72, FEEMIT ICT-VC THWHT
Common Test Condition (CTC)[12] ZH\ Tk Vv, [EHEm
{BIC L o TR L& T o 7o, HH LIF o et ofZE %
F1ITRT.

[ T SPRE
003 TownDolly

004 Snow
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009 Riverboat
X4 T A NEE

010 Twilight

® 1 PFALEROZMA:

(5 B Y'C'5C'r 4:2:0, 10 bit
e 3840x2160
FER Rec. ITU-R BT.709
N HEVC Test Model HMI16.2
T a—X
+64x64TU HL3E
HEVC a7 7 A )b Main 10

BT/ XT A —H (QP i) 22, 27, 32, 37

All Intra (AI), Random Access

etk (RA), Lowdelay B (LB), Lowdelay
P (LP)
33 ER#ER

P AbfG B4 BD-BitRate (2 & > TEEM L7=. FMICHW
7-HEHE I MEEE(E 5 > BD-BitRate TH V), Hlis & F% D
B ZEHT A OICKNE LTS ey RS ESRIRIC K
LTCENLS BV ERTIFETHD. OO AMEMNPERE
DUFEEZ R LTS, k%R E LT HM16.2 O 5{Lik
REHW, ERFBERER2ITRT.

2 FHmES R (BD-BitRate)
Main10

Al RA LB LP
001_Beach 0.0% | -0.1%| 0.1% | 0.0%
002_Cracker 0.0% | -0.1%| 0.0% | 0.0%
003_TownDolly -0.1% | -0.2% | 0.0% | -0.1%
004_Snow 0.0% | 0.0% | -0.1% | 0.0%
005_Flame -0.1% | 0.0% | 0.1% | -0.1%
006_Diving 0.0% | 0.1% | 0.1% | 0.0%
007_Nebuta 0.0% | -06%| 00% | 0.1%
008_Farm 0.0% | 0.0% | 0.0% | 0.0%
009_Riverboat] -0.2% | 0.0% | 0.1% | 0.0%
010_Twilight -0.1% | -3.7% | -5.9% | -6.9%
Average 0.0% | -0.3% | -0.5% | -0.6%

F2IRTHY, BELELTA Y FIHLITEBNT
64x64TU OIWRMNITE AL ETNZ R0 D. —FH, 4~
B =T b7 L —2D&EEND RA, LB, LPREIZBWT
AR OUEENR B EN. =T AT LT 5
EEMAERTHEOIEFELTH 0.1%THY, FHTII[FSE
(b ROLELRTAMBER>TEBY, &K LP &HETE
%) 0.6% DU EA R LTS, R 010_Twilight 1238\ TiE
WK 6.9%DE v MEHIEEIR AR L2, 010_Twilight 134
BENOEWHEZBRREICL > THL 222 Ry L
V=V ATHY, Y AFANMIART Y EE O K E

ZENEDTEY, ERAATIZLDEETORTERE L
TWh. ZERRE & O DR E L TIE 001_Beach 35 &

TN 009 Riverboat & & 575 24U 5 & DFEWVE 010 Twilight 13
K CHEOENH 2R THDH. 001_Beach X°
009 Riverboat TILZEDFEIL T 64x64CU MEIN S 071
MEBOEIZZ LN IE & A ERTHNIC X - CTHiAR
SN, FRESEENEELRD. ZODHEEREN 1
DHFAETT 64x64TU H3EIN S AL TV 7Ry 72 (Skip ALER).
—J7C 010_Twilight % ZZDFHIK T 64x64CU 23V ST
7273, 001 _Beach <X° 009 Riverboat & #7200 7 L — LT LD
HEEO L AJVICEFNAEL, TRIZEDROBEALTEY
64x64TU IZH BARE N R AL, 64x64TU DB ALHHANTHZE
ThHoT-.

4. 64x64TU DEE

INDHDFERD D, 64x64TU (T4 E ORI THAZE
BRMRERTIENERTEL. SK EFITBVWTIX
64x64TU 13 HD 12815 % 16x16TU ICAHYS 57 10 v 7 A
X THY, 5%D K a2 T Y DFREI,ENF D BT
T DO EEZLND. LA L, HEVC OGBS THE
*EOREES AR SN TR Y BEFIEOUENLETH
5. ZTIT 64x64 Mo a v 7 BN E LT W EET
PHIER S B FIE A FT IR T 5. 2T DAL
MPEG X° ITU-T TR BRLA S 7z kit R o #if5 B =
ORFCTHMIN TWAERFMHLE LSBT L. 5T
DA ML DR A LU T ISR T,

c64x64 DT 0y U EAFHLE LT VWEE A L O b
U DT N b A
« A — T T ORRE B R e BERRE O N AT A B T &

AR O Y HEVC OEBIMFIZIT Chen DX 7 T A IH
FLA =2 LT ALBES R S 7. Chen DN 7 5 A IH
FUIEHKE ORHEEZR R L-EmEnsl ch v, K1 IR
TEOICHEBEOE B HICE T X & X DI
NEL D, 2O DIEE 0 OB D 7= 9 ([ EE DR
WRIZ N2 A VDT — B G RAFBIEN LT L 70D, OF
0, NAEEOTZDITIFKFEEFEE WIZHE L CEtob
WRE TR TH WXN2 BB Z AR ERH Y, K
SEARIEEE W &7 a7 A X N T U C AL IE & 19
KT 5. & TR CIXWHNLEE 2 T3 5 72125
ANTAE B 2 BRI ATRE 7R R AR BT 5.

41 REAR

DCT ORI 2 EIHIL Z N E TITHE A I FIERH
HEINTWA. HEVC IZHA Sz Chen DK 7T A i#
BiZb-o & bERMARANZ 7 SAHETH B3, Ak LT
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X O T RFIZ R E 517 O 8 AL 0O 24T | AL B SE S FE AR
5. ZIT, BIRABNITZ D XD ICHET2HET LI
VPR AT 5 BB A2 3%t LTz, $£72, 64x64 Bz i &E
WZAT) TRELTHEFEEZ 2x2 VAL aMOT X<— 145
U L > CTEHEB E, =Y () BERICEHRL, &
NZEIN32x32TU & LCRBT 528 & L. TH~w—
I 1 THOLDbIhAEHRTHY, FEEHN WD
RETHY, EHEBGITMEEERZINE Y L G
E R OESIC L DM B E NI T D &V D FE

#jﬁ D,
F 1}
H=
1 -1

NxN B ANEBROT &~ — VA%, R X
PN X DIRME g TH Y, WEROMUEIE S L 3ER
LB %2 D, &2 TIRIEAZIC OV TIE N2 A DCT
WL TR EITI) 2L & Ln. £z, S I3Mmsy
EBECTHY, WEERERDEZL GLEBERSTND.
BRI BT A LB TIE DST O Rr)LXF—HE i fE)N
BV EREMBILTIEY, N2 A DST T & 0 ZBHHE 21T
)z Tl

N & DST iEX 2 [T TEHUBETH Y, DCT IZBI1T5H
IR % BB B BRI LI D TH D

(WD)

(X2)
2 & ((n+1kr B
Xs(k)= NCk;X(n)sm((zN)j u=L---,N
FEL 1 k=N
e L kew

DST 1T IEFZBIM O AR L W K 3 1R RIEBEE DL
WCEBARECTH Y, FRUTRT L IIC DCT I2 L » CTHEHR
Sd. [13]

(#3)
N-1
X5 (k)= 2ckZ(—l)”x(n)cos[(znﬂ)k”] u=0,-,N-I
N "= 2N
I 1 k#0
-/ ) Ck: i k:()
N

SF Y, EBETALHALIIT N2 5 DCT 2Ff4+52 &
LY, PBROFEMMAENEVVLETH D, BRET HLEH
WERDOE S Z K 5 1ZRd. DST 24592 DCT DA
TEFD-1 XA DI 2 ANEZ D DHTHDHT2DAR
B 72 LB B O I & B, BEHFROBIESH
DALVERET 32x32 AHAALEIZ N 2, RITALERED NxN [E DN
B ORTHY, 64x64DCT IR ETH S,
AREFET % Xen T B DOATMEZDOATI N HIUTE
WG, BHEABZBETD 2 ENTE, BICEETHO
EHAEZ B W TIE Bt A LT X 5 AuE 32 4k X
64x64DCT O WXNR2 IZxtL, e v 794 X NIZEDG
T W T A&, AFBIEO RIF2HIE EHT 5. 2

$3

T A — )V OIE BT RN L CITA B T b
D HAFFIER ORI G R G IeK & 72> T D, W4T
BT 03 DCT H 13K « TRE 172 fif45 5 DK%
BEEGR A BEEN ) TE, @SR Ar—7 7 VRS EE
HRETH B.
AIRETIETIL 64x64 HOWAGIEF%2 T X~ — VEHRIT
Lo T 420 32x32 DAXFRG I & Oy BIBIZ55#E L
FIFENCEFIIR AT S . 2D OEEEE D 32x32 15
BOHENZY T TU & L, 64x64DCT & FIRE, ThEno
Y7 TU ICHBERERH D E D ERT obf ZEALT=.
P77 TU NOFBERRENIHER D 32x32TU & [FEEOLLEL L L
72CABACDO a2 T XA MNITav s T LML E LT,

> Xo
> Xy
DTy | Ly,

#xz

> Xna
DCTy, [ Xna
XN*Z
XNfl

X5 #RZETDHNSLHLLHEE

42 BRELZOMEETMP LIUER
b ERE 32 LR—DOFRMETITo72. BREE 312
Y. 22 FIERAF 5L IERE & BD-Bitrate TR Y.

#3 FHmFER
Main10
Al RA LB LP

001_Beach 0.0% | 0.0% | 0.0% | 0.0%
002_Cracker 0.0% | 0.0% | 0.0% | 0.0%
003_TownDolly 0.0% | 0.0% | 0.0% | 0.1%
004_Snow 0.0% | 0.0% | 0.0% | -0.1%
005_Flame 04% | 0.3% | 0.3% | 0.3%
006_Diving 0.0% | 0.0% | 0.0% | 0.0%
007_Nebuta 0.0% | 0.0% | 0.0% | 0.0%
008_Farm 0.0% | 0.0% | 0.0% | 0.0%
009_Riverboat| -0.1% | 0.1% | 0.2% | 0.2%
010_Twilight 0.0% | -3.6%| -5.9% | -6.8%
Average 0.0% | -0.3%| -0.5% | -0.6%

(BD-Bitrate)

F 2 LHEET 5 &, 005 Flame (23T 0.3-04%DE > b
BEOWMEZALZLTEY, bR +oE 84T T
W5, — 5T 64x64DCT (2 k% TU H3EICohRER LI
010_Twilight 128\ T, BRLREREL L FREOUE
R LTW5. Mi# % 64x64TU OEIRKIZ L - THET 5.
005 IZ31F 5 64x64TU OEFINFEI DO mFEIL Al &£ TH -
EBERENE D QP=37 IZBWTHbL T 1.1% LB T
INEL, IFEAVEDFEMHIZBNT 1%L FThH o7, [HSE
> 64x64DCT DFEIE 55%TH Y, BB L ZEIREN 1/5
UTFIETLTWE. Zhud, E%0 32x32 ZHiic kv =
FNAX—RoHEL, = b =B LR RNME T Lz
DERBNETFTLIEZLOLEEZOND. TOEDIEFEAL
BIRENT, BASNZHEERSPZOEEL Yy NED
BT R ol bBEX HILD. —JF, 010 Twilight (X5
Hkrem L& R Uiz LP 554 QP=22 1235 T 9.4% & B R
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BEml, BARBHLEEZEZLND.

INHLORRED,

R T DB 005 Flame OARFHIZHE LTV o7z
TEDNHERIEND. ARIOFEETIIFY T T ry s T
DET, AXY =0T EToTEY, $T7 7y MO

IRFFVESR B EOE N Z R L Tuau,

INLEXE

BL, ka5 Z Lk VoS EIEIfF SN D.
5. F&H

AR CTIEBEFD HEVC

AL U 64x64TU ZEA L,

4K >—4 v AT K BT B R YGE O RIRENE & EBRIZ &
DEBHSLMNIL, K 6.9%DFF LR OLENFFETH

5z

LamRLTe. ¥, TEROEBILILTT L, &Y its

SLER LB OB WA AR R L, T OMEREEZ S
WLz, BEFEFIA T To vy Z7I2BOTHERK 04%
DEBIDEORTRELTZSEDD, KK 68% L

64x64DCT L REDOSEE/RT Z LR L.

PEREIR T,

SR ORFEALIZE > THEARTHD LEZXLTND.

WRRFIETT ¥~ — /VEHIT L DM L & oy g
(x5 32x32 MBI TRILTE 5 2 L bEhEho
ERIZ T D TR Z 3 27 5 2 &I Ko THEROFF
B TIELERFEE LT V= DIEROFIE»IITZ, 18
SEBEOSEESEFENDS. £, BEOFEAMALES
m <, @OV EB T E, ERMEREWERRLEE T
HHEEZEZLND., FRE T TR ROEE E1TH R0

ST,

A T RD AT BB N TT #~— Vi &

LZEZMBIIHMRTH LIk, WBOBEWEXERA
Sl w235 2 & T 4K X 8K 72 EDE R
GRS S ONEEDEBICLIGH TR EEZ LS.
INBIZOWTHABBRETEED T L.
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