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U - fniE
Sk

SDR-TV

Rec. ITU-R BT. 709,
IEC 61966-2-4 (xvYCC),
Rec. ITU-R BT. 2020

Rec. ITU-R BT. 2020

FEJ=
v MK

10-bit

D
AR

HDR-TV

Rec. ITU-R BT. 2020

= 3E B
%

HLGH =, PQA (& 2&08)
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%% 2 HDR-TVO{=iERI %K

HLG jfft PQ jiit
E'=rJL (0<L<1) B = (C1+c2Lm1)m2
E'=a-In(L-b)+c (<L) ~ \T4c;Lm (0<L<1

Ly rEIERR ST ORRIEE | o x5 o Az i L
LAVTHY 1=0.5 2T B0 LBV L L g 28 20RHREE 10, 000 cd/n (2 RHS T
JVTCIEHUE LT A O AT L7 é LD LT B, EEMEBEEDD AT
BIEE L. B HBBIESON A TN | - -3 BIEET D, m. m. o oy
BILTZEBEL T D, a. b, clTEHRTHY ., | ITEHKTHY, LLTDEEBY LT5,
UTFoEEy &35,

a =0.17883277

b = 0.28466892 m, = 2523/4096 x 128 = 78.84375

¢ =0.55991073 c; = 3424/4096 = 0.8359375 =¢c3 —c, + 1
c, = 2413/4096 x 32 = 18.8515625
c3 = 2392/4096 x 32 = 18.6875

1
my, = 2610/4096 x 1= 0.1593017578125

HEPLILFE
(1) Draft new Recommendation ITU-R BT. [HDR-TV]: Image parameter values for high

dynamic range television for use in production and international programme

exchange

(2) ARIB EEHEHKL STD-B67 1.0 fix (2015) : Essential parameter values for the extended
image dynamic range television (EIDRTV) system for program production

(3) SMPTE Standard ST 2084:2014 : High Dynamic Range Electro—Optical Transfer Function

of Mastering Reference Displays

(FEH)

BMAAFTIv 7L YT LEY g 2 HR-TV) OB X T A —Z 2O TiE, EREERE
S A MRS T (TTU-R) 4 6 AFZEZ& B4 (SG6) T 2012 £ B 3D D, 2016 4F 2
H . ¥rEh# %2 BT. [HDR-TV] [Hil1ER X ONEREA 2 FRHAH O e DI T 2@ 4 A4 T I v 7
LUV T LEDOBG T A — 2l BERR S, SR - KGR TR E T TH D (2016 4 3 A
HIAE), AENEZRIE, 1920 X 1080, 3840 X 2160, 7680 X 4320 DZERfEMEEEE . 24Hz 725 120Hz
FTOT L—LEEK. B ITU-R BT. 2020 & [F UJAGIROBAIZ% L <, HLG (Hybrid
Log—Gamma) /72 & PQ(Perceptual Quantization) TR 2 FX AL L. 1 Fnd OETF
(Opto—electronic transfer function). EOTF (Electro—optical transfer function). OOTF
(Opto-optical transfer function) DEARIEREZHIE L., S HIT, RGB I L OIEEME &

11



TEREE OFEE « 7 5 AL 10-bit KON 12-bit OET VX )V 5EKH (B LR
AT 16-bit VB NICRRBLZHIE L TV 5, REEEE(LFIRIZ IV CIE L HLG 20T ARIB
HEAERIRS STD-B67, PQ J5=iZ SMPTE ST 2084 ([CZNZHNHE SN TV ER, Wi Xo#RE
M, FoRl, SEEED4ETE2BE L7z Dk ITU-R 45 BT. [HDR-TV] 230D TTH D,

# 1 KO 2 (2R L7z HDR-TV OB T A — &% Zhb ITU-R B 42, ARIB AR HERL
K. SMPTE BUSICHEILL TW 5, IRAKEARLE LY Y ML 10-bit (ZEEHMET L
BV a VHGRIARDERE T A NVHEE R RIS TE Y | HDR-TV D72 D= e BlE
(IEEBEKOARTH D,

BIEEBBIC OV T, S 2 TIEIMESFREHET 5720, £ 2 O LBV BRI OFED
HEHET BN, Tl D WVIEREEEIZ OV TIE, ITU-R EBEREZSRT ALEND 5,
7235, PQ HFEDIGEEEIC SV TR, %R0 HEVC Mk 1T & B A5 RE R A 0 BLE 4 ki
L. EOTF OB A HRET 5L & Lim, /o, & 2D HG FROEEEEIZ, 1A TD
ANKLO V> P%[0:12] E LTHELTWAA, LOL > P[0 1ICERELZSHEIE
UToERD,

E'=+3L ( <L SL

1J
EEaJMHL—M+C(<L<q

HLG 50 & PQ Ao WE ZfEad L, HLG & PQ FRUXFZE O EE 21k rfsETh 5 =
LER LIz, (BBEE4)

FOREMD—2TH D SIR 7 4 A7 LA For A ARG L7z, HLG L PQ =T i
72 DRI K > TMBIE S BNAER SN D720, SIRT 4 AT LA IZER LG OEE
13572 D, HLG Mg 4 SDR E— R TR LGS, N1 T4 My ORI S TRR
SIDH, WL O FFEE /T HDR For & FISEICHHL S 1, EREO OB E 72 5
PQ ML % SDR E— RTRR LIZGE, FBMIC K o TERE D & TN 3 o 1F < V72
CTHRREINDIONENLSHEANH D, (BEEERS)

7B, MEhERRIZBW T, SDR-TV OERSMET LY a Gk 27 A (1080/60/1,
1080/60/P) (2817547 V A VU DHEIZ, Rec. ITU-R BT. 2020 DA ARG R % BN
DT EMRES N, THUL, TPk 4K BOEFEAMHORFRIIEM 72 ZI2 LV | 2K D~ /L FiRAk
WCBITT DL R ThoThH, MBEDOHREER L AR X5 LN EE
LW ThHD, MATOFRERE LT, BEOLBVEMTHZ ENRYLEEZLNDI L
Mo, ABRIOFEINRSMECEZD D 2 & & L,

12



2. 2. BEFSEAK
HDR-TV DML ={k 1%, HEVC ¥k Mainl0 7’1 7 7 A MIZHERLT A D LT 5,

HEPLILRE
(1) Rec. ITU-T H.265(2013) | ISO/IEC 23008-2:2013: High efficiency video coding

(BH)

HEVC HA&1X, ITU-T & ISO/IEC MNIL[FETKE Lo fF b X TH Y, @BEkEE T
LEY g UBGEICE LTEME—D R TH S, HDR-TVICE AT HITY - > T, 10-bit Ok
2 AT REZ: Mainl0 a7 7 A VA EH L=,

HDR-TV OFFZEE v b L— h % HLG J7 DB L TF SDR Btg 2 JHVTHREET L. SDR DFFEE
By hb—hERUEY bL— FTEBER HLG B EKET 5 2 & 23 THE L i L7,
(ZEBEE6)

HLG & PQ FARDOFFSACEE % i U7z, —EBOMEE « N E WY — 2 TIEPQ H=
DFFFALME DO T TCHIEN R oD Z b b oo, &R E LTl ALt g %
W T 2EEN GO, (BBEERT)

2. 2. 1 BEEEY PR M) —LIZBTAEZEHOHER

Mg E >y b AR — AT DR OMIT. £ 3 (2”7 VUI (Video Usability
Information) @ transfer characteristics MfEIZ L > TIT 9,

13



# 3 VUI®Dtransfer_characteristics

1B Frpk e
1 Vea*x1L04% - (g-1) for 1 >= L, >= B Rec. ITU-R BT. 709
V =4.500 * L, for p> L, >= 0
11 V=a*x L0 - (ag-1) for L, >= B 1EC 61966-2-4
V = 4.500 * L, for B> L, > -
V=—ax (1 )0+ (a-1) for -8 >= L,
14 |[V=a*xL0%P - (a-1) for 1 > L, > pB Rec.  ITU-R  BT. 2020,
V= 4.500 * L, for B> L, >= 0 10-bit

16 V=(C(c, +tey*xLM) = (1 +c,*xLM) )M for all PQ 5= (SMPTE ST 2084 |Z

values of L,
C, = ¢y —c, + 1 = 3424 =+ 4096 = 0.8359375 HE)
c, = 32 % 2413 =+ 4096 = 18.8515625

cy = 32 % 2392 = 4096 = 18.6875

m = 128 * 2523 = 4096 = 78.84375

n = 0.25 % 2610 < 4096 = 0.1593017578125

for which L, equal to 1 for peak white is ordinarily intended
to correspond to a reference output luminance level of

10 000 candelas per square metre

18 V=as*Ln(12 % L, —b ) + ¢ for 1l >= L,>1 + 12 HLG jfft (ARIB STD-B67 |Z
V = Sqrt( 3) * LS ° for 1 = 12 >= L, >= 0 L
HiE)

0.17883277, b = 0.28466892, c = 0.55991073

a

RIS
(1) Text of ISO/IEC FDIS 23008-2:201X 3rd Edition: “Information technology —— High
efficiency coding and media delivery in heterogeneous environments —— Part 2: High

efficiency video coding”

(FREH)
HEVC #i4& (55 3 it FDIS) 12 HLG A& PQ FRDIRERE A AT 2720 DHENRH ) |
UL T 5 2k b LT,
2. 2. 2 ZEILEBIZHITHHET

MPEG-2 TS KU L AL ELICBWTCIEIET AT a—Kay b —/Lidik+ (ARIB
STD-B10 IZHE) . WT FRIC L AL ENICB W TIEB G R—F%> Mtk 7 (ARIB
STD-B60 IZHRE) & FIENIEE L., VUL IZ K B5k5 & BRI mER 23 rae & 35,

14




(1) MPEG-2 TS AKICK B ZEILIZCEITDHEF
MPEG2-TS K2 L DL HEALICEIT HiAII%. £ 4 IR TIESN T AT a—RRa v
ke — Rl Iz k> TIT O,

£ 4 EFAFa—Rar ho—Agh T

7 Hiie cors S
it
video_decode_control_descriptor () {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
still_picture_flag 1 bslbf
sequence_end_code_flag 1 bslbf
video_encode_format 4 bslbf
transfer_characteristics 2 bslbf
}

A4 ra— RRay ha—/LitiR o E

still_picture_flag (FlEE 7 Z7) : 21y hd7 4 —/L KT, 1] AL, 2
DOayR—xr b23EIEE (MPEG-1 7 Fx) THHIZ AT, [0) OEGEF. Z0=
VAR—FR EREETHD L EIRT,

sequence_end_code flag(3—#7 A Ra— K75 7): 2l y hO7 4 —/L KT,
ZOAVR=R Y MRET AT a— R 7 4—vy NTRINDBME T +—~ v bOKET A
IZBWTC, = Az Ra—F (MPEG-2 Video Mk DA, MPEG-4 AVC k%3 L OVHEVC
HEOBAITI= K 7« =7 ANAL 2=y b, LLFFEE) ZEETHARY —L4
THLINENERT, [1] OLEIE. TOMBA RN —LFy—Fr 2z Fa— RREE
SNHAFI—=LTHDHZ LERL, 0] OHAEIEF, v—F Ay Fa— FREESR
WA RN —=ATHLHZ EETRT,

video_encode_format (B 54— a— K74 —<v ) : 24y D7 41—V KT,
£ 5V, ZOaryR—3xr DO a— K7 x—~< v hERT,

15



# 5

EF ATy a— 73—~ b

Sty a— K7 p—<v b ROAR

0000 1080/P

0001 1080/1

0010 720/P

0011 480/P

0100 480/1

0101 240/P

0110 120/P

0111 2160/60/P

1000 180/P

1001 2160/120/P

1010 4320/60/P

1011 4320/120/P

1100 - 1111 vrAd Ty a— K7+ —~<v hOJEIEM

transfer_characteristics (miEHME)

BAE 5 DARERFIE Z T 5.

# 6 AERHE
{siER DA =S
VUI @ transfer_characteristics =1, 11
00 F 721X 14 (Rec. ITU-R BT.709-5, IEC
61966-2-4 F 7= 13 BT. 2020)
01 VUI @ transfer_characteristics = 16
(SMPTE ST 2084)
10 VUI @ transfer_characteristics = 18
(ARIB STD-B67)
11 AR R E 2 R E L7

(2) WT AHKICKk DL EIRIZE T DA

WT HRic K22 EITBT 285%,. £ 7 IORTHEINZBE I R—%x2 b

FIZE->TIT 2,

16
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# 7T Mo IR—R 2 b ER - DORERK

F— Ey N 7S &R
Video_Component_Descriptor () {
descriptor_tag 16 uimsbf
descriptor_length 8 uimsbf
video_resolution 4 uimsbf
video_aspect_ratio 4 uimsbf
video_scan_flag 1 bslbf
reserved 2 bslbf
video_frame_rate 5 uimsbf
component_tag 16 uimsbf
video_transfer_characteristics uimsbf
reserved bslbf
IS0_639_language_code 24 bslbf
for (i=0; i<N; i++) {
text_char 8 uimsbf
}
}

Bfg = AR — R R T O R

video_resolution (BRARAZ B4 EL)

TID 4 By NDT 44—V NiX, MBEROEES

MORBEER L, & 8It-> THFLIND,

#* 8

RAG AR SR AG

IRAG A S ARG L D fiE

=,
e

BRAGAE S ARG 2 R E L 72

180

240

480 (525)

720 (750)

1080 (1125)

2160

N[OOIk |W N+ |O

4320

8 - 15

FEREEHD 72D ) Y —7

video_aspect_ratio (MMZ{EET A7 i)
DT AT FbaRL, £ 91> TR

L 2D 4 By hDT 44—V RIE,
TEEns,

USESE]

a8

17




x99 BBEST AT R

MLB(E BT AT F O LS
0 MABIE 5T AT M ARE L2
1 4:3
2 16:9 N7 kLY
3 16:9 207 fLZe L
4 > 16:9
5 - 15 T O U F—7

video_scan_flag (MMEAX v 75 7))  BMBEENA X —L—RAEH5OHEIT 0
LL, e Ly T EFOLRAIE T LT5,

video_frame rate (MBEE7L—ALL—K) :ZD 5 By hDOT 40—/ KT, B@BEE
D7 L—Ll—hraeRL, £ 101> THELESND,

#z 10 BBES7L—AL— ]
MLt 7 L— AL — kOfE LS
7L —AL— hEEELRD
15
24/1.001
24
25
30/1. 001
30
50
60/1.001
60
100
120/1. 001
120
13 - 31 FERERO7ZD U Y —7

NellRo ol NN NorN N2 i IS N) NOVH B\ Hopll Raw

—_
(e}

—_
—_

—_
A}

component_tag (T R—FK F&X7) :ZhiE 16 B b7 4 —L RTHDH, T HR—
X NETE, aUR=F FA M) =LA EWRHT DD T NV THY | M- MY — 24
WL FNO I o R—r o N T LRI—DETH D, (7272, MH-A & U — LakREd
23 MPT NICAFIET 258, )

video_transfer_characteristics (MMB{EB{mZERME) 2D 4 vy b7 ¢ —/L I,
WA 5 DIREERE A TR L, R 1L IS > TR b b,

18



* 11

BRAG(S SAn R
BRAGAE SR E D
0

R
BRAGIE Sin R E 2R E L 722w
1

VUI @ transfer_characteristics = 1
(Rec. ITU-R BT. 709-5)

VUI @ transfer characteristics
(IEC 61966-2-4)
3

= 11

VUI @ transfer_characteristics
(Rec. ITU-R BT. 2020)

14

VUI @ transfer characteristics
(SMPTE ST 2084)
5

= 16

VUI @ transfer_ characteristics
(ARIB STD-B67)
6 - 15

FEREM D7D Y Y —7

18

1S0_639_language_code (Zi&=2— K)
(EFEF. HD2WET—¥) OS57HE
o— R,

=Zh
= RO

S S A CEE RN NN )
MO OB FIZEEN BT ROEEE

AT 5,
ISO 6392 ITHESNDT NV T 77Xy k3 L Fa— RTHERT, FLTFIL IS0
8859-1 IZE-> T8 By hTHAE{LEN., TDIET24 Ey b7 04—V RIZHASNLD,
@'J . :n

AARZEIIT VT 77Xy 3 LFa—RKTljpn THY KOLIIHFALEIND,
f0110 1010 0111 0000 0110 1110]

text_char (Z > AR—x 2 FEdik)

I8 EY NDODT 4 — LV RTHhHDH, —HEHOI L R—
P hEBDT 4= RiF, 2 AR—=FR FA M) —LADOXFERREZHET S,
YEHILBL RS

:Tit”

(1) ARIB STD-B10 5.8 i)l : “F ¥ ¥ /LAl F -9 2 HBAHEC A 1E
(2) ARIB STD-B60 1.6 it : “F L ZAMEEITHEIT A MT ICLA AT 4T T AR—

(BH)

SZEMOBIEZMBIT 5720, BUBEA N — A TOREFED
CHESNTWD,

RNz <., 2HELA
h U — A THIREREMEZ R TRE & Uiz, 228, ROl FIZ BRI (ARIB A= HEHKS)

Q) LRSI DIRTE

mEHEET VA NVBuE TN T 5,

19



3. S®ROEE
3. 1. ITUIZBHERDENR

2016 FE 1 A5 2 HICo T TR S 7z ITU-R SG6 A Cld, HDR (BT 2B RN 5%
L, ART O A~NASTZEZATHD, LLAERL, RIEA T, HTLOEE - &
ZEFE LT, BHERFEICCo V), ZTHETHOWLILTWDIEEER FY'C 5C g LA
HOEFIRITR DB R IRRD D > Tee BERRIZOWVWTIL, 4RO EITRIT Dk
MR L > TNWD EZATH D,

Fim. ZnLIAMTH . PQ D 00TF D444, 1000 cd/m* ZBZ 5T 4 A7 LA BEE
WZXIRT D HLG DV AT KA v~ Ofat7a ED MG FE E STV b,

L7ehio T, AMGEETERURZICS HOR B O EFEEIRER I S Tun < 2 e
EEND T &b BREITBW T, ITU 5 EFE R 31T 2 i O @hia 2 ER L,
WS U TABANRI RS AR ERRS (TR S TS ZEBREE LY,

725, HDR % & Mg Sl OEA O B S, RIEEREOREIZH > TE, 3k
DILIEDFRHOFELRIZ OV THEEZEE L TS T ENREF LV,

3. 2. WHREBREFEEOBEK

Ml < R D BURSL RIS LT DG TIE i3, B FRICEE - HAOFEOR
FRIZFB 2 T T REMNH D Z LMo TR Y, AEICEWTHIREILT = A=
g VEMICEBO THEEORRICEEZ RIZT LI E0h DD,

OEHFIEE DT OBROPFEDER, BUGEFEICEAL TRHET S 2 &I X HEEE OfHF

CRIET B2 R/ NRICINA D 2 LN TE 5 2 ENMER I, 1998 FIZ AARBKEHES & —
A EE N B ARRMBSERIL (7 =2 —3 g VEOMBFIEIET LA R4 %
flE L, RO FERREL—1 L LTEHIN TS L ZATH D,

X512, 2005 4EIZ ITU-R £ BT. 1702 T L Y a VMBIZ L A RS EREEZ I 2 A 1
OOFRENRESNTZZ Enb, A 2552 2006 FFI2—8kiZT L, BAEIZLLTO A
KA Lo TND,

20



T =AY a VEOBMBFIECET T FT A

L MGt sk, JRRIE LTI MEIC3EZBA DM AZRET 5 & & biZ, RORIZ
HMET D,
(1) MR ZRaRE] O RIRITRFHICEEICHR O,
(2) WET B & FIEME 21T 2127 > T, AR FEIRCE 2 5 mfE EEo 1/
A%KZ, o, BEEMN 10 N —t 2 FNAEDGAEZEEL TS,
Q) ATHE (D) D&Mz L BT IR L7 EEL B2 2561003, S5l 1 BRI
SEIZIRE L L, 2o, BREZLLE 20 N—t > FUAIFIZHA D, MAT, #Hfe L T2
Wt 2 2B HIEATDR 0,

2. 32 bT A NORHEEO IR, B OBEEZE(LN 20 N—t > N EH- 2 D2
s, JFHIE LC 1B 3EEBL THEF LAV,

3. MRIRZR S — kR (RER, & Bk, [RLOMBARZR &) 25, Wi O KD %
H 52 L bilET D,

HIEE ORI, Akt FOREMEIZHESLS O THY | HDR O AZ L - T 5254k
TAHEDOTIERL . F2. FEHA RI A VTEEZLRCmEIC W THXHMEIS L 0 e
LTWABHEDTHDH2D, HDRMEIZK L THRIAA T4 22D F £ T % alhREME
35 5,

L2 L7278 b, HDR BHMEIZ I 2 fis- MG R5 1 R R THEAR BRI A TH IR S L7 i S
HE-oTBY, FLBSGIZHITD R MEBOHIE, U7 b 2B EE I T B
TV HDR BRZIZ & 5 EEA~DEEORIRA L BT B L OHmA GO Ty,

L7223 > CTELEBE Tl HDR BRICXF L TH, SDR BHMBRIZH W TEEN H 2 BIfTD 1TU-R
BESHA T A 2k L CTHEMICEN T2 2813, —EOGHERH LD EE X
55, 514, HDR MG D KIZIE U T, FzicE o R B2 B E 2. EEICIX
ITU-R O5C, EABICITHEFEEEOH EMBRFHI LY . BEFIEZFREEL., i b
DELTNS ZENREFE LYY,
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H &k

2%
2%
2%
2%
2%
2%
2%

EEE1
EEL2
EEL3
EEE4
EELS
EEL6
Ekt

HD RIZOUNT oottt eneseseaeaenens 24
=iER% (OETF, EOTF, OOTF O ADEIR) oieiieieeeeee 26
EEODHSTZHD R I e 29
HLG 5L PQ HDBUE LT T oo, 31
HDR M55 D SDR 7 4 A7 LA KR AIAMEDIRFE, oo 33
HDR BOEDFTEE Y h L= R ORBRT e, 36
HLG 5 & PQ KA DOFF AL LB FERR oo, 41
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SEEH HDRIZDU\T

N7 T4 SOy EREEE T Om EoB EL SR VoA LI MEORARETRER (T4 &
FUA) OFRTEADKBIZAELTWS, ZhckY . FROEHSTIL. BOFTREEZER Lo,
BAWELZEAT S, T 2bbA AT Iv I Ly PR IERTAZENTREL o TS,

ZhiZky, | 1-1 oEBY, TRETIIAROMEZBEIELT D LZEZRARPT I LV HIRATH
ST FAFT Iy 7 Ly URIERTIIE, ARLZELRRICEYZRREANTE DX 52D,

77, BEMOEMIININRTIVEWSAAFTIvIZLUPZALTEBY, CNETIZENZFER L-#
EMTbRTE T3,

(B 124 - NHK)

: “'2 e

S 1118 S sy e v v o s

SDR &7~ HDR &R
Standard Dynamic Range High Dynamic Range
(RITOBEFAFIvoL2D)

B 1-1 SDRZ*7~& HDR &R
LU, BUTOBGRICBZ2MT 5 &, BoXICAWLh 285513 SDR RRZ At & L7=iket &

ROTWBRED, Il ZIATRT A AT VA L WVSTeT NA ABENWEAF Iy 7 L DIZRiE L TW
el LTH, BETENT Z LR TERVWRRICH S,

ann RERT nisEs AN (V) ABOE
(N TN o T e~ ™
100 . 100 100 100 100
108 108 108 100 %e8 108 e
107 107 107 107 ami 107 w@e
108 Whi-z 108 ::‘i 108 108 f;”;’ 108 A7MF
108 10° Z54F 108 105 * 10°
10 10 10 10 104
10 102 10 10° 10°
102 - g } 102 } 102 } 102 } 102 A
10! 10! 10! 101 10

100 100 100 . 100 100
Y

10 10 10 101 10

102 102 102 102 102

103 103 103 103 103

104 104 104 104 104

10% B 10% 10% 105 10%

10° 108 108 108 108
D N e N L U N

? 10:0LS
LU OHARHNEREh TN

M 1-2 BMEOCFAFTIvrLry (BIEX)

K 1-2 &, ELbAMERMEZONIED, ThZEhD 7 =—XTHHIMEOF A FIv LY
ERLELOTHD, —BFBEOBRRTIX, MEXENAXNLEEEFTRBIZ 15OV URHD L
ENTWB, TR I AT (ReFETF) THRIAONAIBICE SOV DICHIRRENS, S b2, BEE
FIZEBMINDEE, BED SR TiE, 77 vV ERROMELZAHRE LTWAEH, BEXE3HOL Y
WD D XS IR ENT WS, Kk B - RREBTIL, BESHO LV PETORBENFREL 2o
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TETW5A, LT, ABOBIZ7T~8HDL Yy POMEON EZITAZENTELLENLTNAS,

o T, BEBEFOHS T, EWFAFTIv I LU PRRBTEDLICTIRETHZLICLY ., B
DREA Z B RRITEN LTEBERTE DX 128D,

Bk AT AERRD 2013 4FE 3 AICE L OBEEMET L EY a VIlE T AT AOEMIIZRM T,
MG E B 2 AT 2 EFE L LT 4 KR8 K & W o 7 ZE MRS EE . 60p = 120p & WV o727 L—Ah L— b,
10bit EWoBFEHT- Y OREM. £ LT ITU-RE5 BT. 2020 (23 < AORBGEAILK & Vo 7256 72h
BHEENTWAELZATHD, ZhicxtL., 5D HDR 1%, Hr-/edhe L CHEORBMBELZILRTS D
DEMESTONS, (K 1-3)

RS EE

X 1-3 BRBESZREMTIESR

2B, SOROMBESEZFOEFEFEHVVEE TR RLEESICIE. B 140FRORIRT LI, Eim
AROBEEN ERDDH TREMBIZBAML-EFETHY ., KRL LTARDELNRAET S,

FZT.HRTIZ. W 140ARIZRTEIIC, CNFTOREEAZBZ HME X L THERMEGE

BEBY HTHIRET, MEDS ATy 7 Lo VRERT B,

Panel
brightness

Tone

Curve 39
ed/m

HR &7 4 A7 LA OBEEIZX 5 R 2 FHDEN

¥ 1-4 SDR-

LA EA, HDR OEAMREZFTH D,



SEEM2 {=:ZR8% (OETF, EOTF, O0TF M#EDEI{R)

o LR OERIX., ITU-R #1452 BT. [HDR-TV] (Document 6/39 Rev. 1) @ Annex 1 O EIR 25 /5 T
SROURER) L7-bDTh D,

ZOEVE (F : ITU-R #1452 BT. [HDR-TV]) <ix. U TFORELZFEH LTV A

OETF: Je-FBARERMTHY | > —r DOHOMRS (BB E AT D) ZWHRE BIZEHRT 5 b 0, A
I A THICBWTER IS,

EOTF: - AR TH Y . MGEBEZMIEEOH D HDREE L TT A AT LA DB THH 0,
00TF: Ye-fmiBsch v, TRE (Lo XY 7)) OB 2@ IE5%&5HE2/R>H0,

TS OBSIIMEICEE L TWATD, 3OO YL 25NN b D LB, 3OO
2ONFTE LR, BV D1O2HETAHAZENTE S, 22T, 3ODEEREO L L@, &
DEHIZEHE L TWDEDONEHIAT S,

TLEYa VIEV AT AT, TA AT VANZFEREINTNE I AT TIRZ ONTIIR, I

FT5BRICITR > TR, T72b 6, 2EROIERIEIELZ RS 00TF NEH I b, [V 77 L2 2D
00TF |&, DATDBREELET 4 AT LA OB & ORICHIET DR OMREOZREZMHET D L5,
()77 Lo 2D 00TF) OftkEE FDEHIC L > T, = RY—x 0 R T—EBMD & 5 M4 HEA Al jE
R0, T L EY a VOREBRG TITEERLOTH D,

" Reference
Display
Light

BOIE rRrencs

|

Reference OOTF

EEOM EO-, EH EOFH%E (artistic adjustments) MTHONAZ ENH D, bk v, 00TF
(ZOHEAIIE T Eo 00TF) EMEATEH LW) BNEFEINDZ L s, EE EOREIZ, V 7y L
> A 00TF OREZEWT N TH#EH T 5,

Artistic Reference
OOTF reference "l Adjustments D;?g;;v
e
Or

Reference
OOTF reference Display
Light

Artistic
Adjustments

|

Artistic OOTF

— %A, O0TF 1%, OETF. [# FOFH# L ONEOTF i L= b DL e b,
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Artistic Display
Adjustments Light

PQ HRUT. TROEF N THISINTEY, 00TF 1A AT OHF (HAHAWE, #ET ot 2DF) IZHE
TAHELDOLEEZ DI ENTE S,

Scene Light Display Light
Encoding Decoding
N J g J
Y Y
Camera Signal Display

HLG UL, FEOETFT A THEIESNTEY ., 00TFIZT 4 A LA OFIIFET HH D LM ZH T LN
TE 5,

Scene Light Display Light
Encoding Decoding
AN ) X, J
Y L'
Camera Signal Display

D 3 ODIERIEERIE OETF, EOTF TR 00TF D 95 H 2 o7 I AN Th 5, B ETICT T (2
CTITBRDEIRATCERT), UTFoLRY b,

OOTE,(R,G,B)= EOTF,(OETF,(R,G, B))
OOTE, (R,G, B)= EOTF,(OETE,(R,G, B))
OOTEF,(R,G,B)=EOTF, (OETF,(R,G,B))

o, T, #ERERTEHE TR MO TRETIELV ARICR 2, ZORDIECHEXIEL 320
FERMEMEBIEAR B O BHRIZOWT, BLFD 3 DOBRZ1S 5,
OOTF = OETFQ EOTF
EOTF = OETF'® OOTF
OETF = OOTF® EOTF™'
OOTF™' = EOTF'® OETF™'
EOTF™' = OOTF'® OETF
OETF™' = EOTF® OOTF™"

PQ D7 7 r—F %, EOTF 2 L HE S5, PQ FATiL, OETF IX 00TF 75 kit 317 H oA v
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TELS Z N TE D, [, HLG o7 7 a—F1%, OETF I X W HlE &5, HLG Uik, EOTF i
00TF 725 ERt 21 THORXAZHWTELS Z LR TX 5,
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SEEHS REOH->-HDRAR

Bk AT AEEL T EREMULZERT D L THEL R AEROSEDORREREFEE LT, TOREER.
—AEEIE N B EES ARIB) 7 VX VHE Y AT ARBHE1 D 1 2 FROBERH 7=, YRR
OEZEIIR 3-1 06K 3-3FTOERY THD, HDTV, 4K, 8K DAHEEE D 10-bit &1k & IR falkk
FRE iz, EERELE LT2o0FRA (ARIB HZEH#EHKE STD-B67 (ZHE S5 Hybrid Log-Gamma (HLG) 5
A& . KEMET L EETE S (SMPTE) Hik& ST 2084 |ZHE & 5 Perceptual Quantization (PQ) H=)
EELbLDLRoTWS, -, BEHF S %Z HEVC D Mainl0 a7 7 AL & L, R R —
LEZEA NY) — A TIREBRKEZENFTRESL LTWA,

# 3-1 #REOH-7-HR FX

BTt 1080/60/1 | 1080/60/P | 2160/60/P | 2160/120/P | 4320/60/P | 4320/120/P
E vk 8bi R 10bit 10bit
SDR | AZUARY | Rec. ITU-RBT.709X (%
“elk - =3P, | IEC 619662 4xv YCC) fac. IIHR L2020
[18:3 5o w2k 10kit
HoRr | DAY Rec_ITU-R BT2020
J— HLG (Hybrid Log-Gamma) /7% I
PQ (Perceptual Quantization) #535
Pore SDR i EVM%?‘:: ‘(fgi);m HEVC Main 10
g -
HDR HEVC Main 10

BEAF)—A | VUKVideo Usability Info.}®transfer charactesistics
E3; | KEE | MMT | B —f o REih T video transfer characteristics
A=A T8 |EFHFo—Folko—ilEdFOansker charactesislics

LA L. SEEET SENEGES AL ER

£ 3-2 R/EDH o7 HR FRAD 2 >DRZEREE (F5{#0)

- HLG (Hybrid Log-Gamma) PQ (Perceptual Quantization)

RS ARIB STD-B67 SMPTE ST 2084
2 eIk - REEEANNICES (EROEZS) - #&X 10,000cd/m’ DR EEETHTE THRS

© EEROTLELEMMEDHIH THh—T « AMOBARBEICE IS LA TH—T

- TRILTEIOMOENER + A—FESREEREORFRERE
BRSES a—F 64(10bit)AT & ) a—F 64(10bit)At 0 cd/m?

a—F 940(10bityATE—4 & | a—F 940(10bit)A¢ 10,000 cd/m?
OETF il (hAS @) #HE =

RE (REEDFLE LR EOTF(FARTL L) 8%
BEARITBTE
EsaE OETF Inverse EOTF

#F 3-3 BEOH-7-HR FRD 2 >DI=ERBEE HE)

m
s rE  0sE<) E.=(M) © szan
aln(E-b)tc 1<E 1+ cl™

E: —BEEREALAL TIEHRIE) L:3— 88

E-BMBESL~L (L=1A R IFHEE 10,000 cd/mPi—34iH5)
r EEALAUTHET SBBES LA E-BRESLAL
r=05 my = 0.1593017578125, m; = 78 84375

a= 017883277, b= 0.28466892, c= 055991073 €1 =C3-Cz2 * 1, o = 18.8515625, c3 = 18.6875

F72, HLG FRE O PQ FRUZHOWNWT, o —r DAL X L@ ES L OBEREZZEAENRX 3-1 KUK 3
207 T 7T,
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OETF THE TR EQTF

Highlights

o _—
<
H

\ 4
LN ]

;=0 |

SOR50%

) | !
HLG

e
04 /
03
02

o 1 2 3 4 5 &6 ¥ 8 8 10 11 12

N 1|
T Sceneluminance z | / |
. 1|
Black N

uuuuuuuuuuuu

o BEEREERR

Video signal
f=)
o
Scraen luminance

Reference white Peak white Video signal

3-1 HLG FDIxEERI%k (OETF & EOTF)
(FEA)

HLG 5, TliZ. OETF ZHlE+ %, EOTF 1Z OETF D%k & 00TE 2~ 5 E v 5,

B 3-1 D7 T 7T, —rOfss (B EBEES W) oz LTS, H6
DOFEAY SDR-TV @D OETF 27~ LTV | FEOMNZNE i (MEBES M) 122501 Lt 0%ERL
TW5b, HLG FTIX, SDR-TV & D LV LWAEMMEZFERT 5720, v —r o 3ntEe () 26k
ERE TOMITITREAOMO I —T 2 RA L, BEAZBI MOy —7 Z8A L. 2IEORM T
REOD|MTRENDI LD LR D,

X 3-1 OFO7 77 TiE, BBEE (Bl &FRpEE () & oREFRERL WD, g HER
BIZE D B~ ERERD 9508, ZOBITIE, Y AT LH 2~y =1.0(00TF 2 L L7=5HAE) Ly =12
DA D EOTF s LTV 5,

Inverse EOTF EOTF
aﬂﬁzd
\\ o
me T :.E_ .
l-: or E o
Sl =
o os 2
L] E 5D
T Dpa -
s L E m
“T T T I] g -
Scene luminance 1m
!
\ﬁl‘.lenw' ﬂ

X 3-2 PQ DB
(FREA)

PQ . TlE. EOTF ZHIET 5, OETF I% EOTF DiiBg% & 00TF 75 5,

X 3-2 OEDTZ 7T, MBIES (Bl &FoREE (M) & oBRREZRLTWD, BEESD
B RAEA 10,000 cd/m> BT A0 L L, 0 cd/m2H 5 10,000 cd/m? OFEEEFIFH & MUE(E B ORIR N
EENTW5b,

X 3-2 OEOTZ 7 TIE, v—rOWL S (Bl &M&ES ) &oREZRLTWS, I
X EOTF OB CToH 5,

¥, EEBEERERLT A OETF, EOTF & TR 00TF OO EOBRE S ZEE 1 2EEE 2 107,
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SEEM4 HLG A & PQ AR DBRIGLLER T E

2015 47 12 H 11 H OIF@HFHE S AT L EB 2 - A HDR AFZEBES RS G2V T, HLG HNE PQ A D
BRAG LI T 24T o 72,

1. BRGSFEM

F72 7% HDR Mg 5 A AN T 5 726, [l — DG N % HLG 20, PQ T ZENEN THRE L2k
BlE 5% 7 A NEBR L Lz, RStk IMAGICA 23 RkR5E 3 5 HDR B FR R O 7 A NEf§ [LUCORE (/v
7)) [1] %5 E#S & L7-, LUCORE IZ 4K fiffe s, 16bit @ PQ HFROMME S CTHEMIN TS, & 4-1
DB — 7 FEEE 1000 cd/m> DT 4 A7 LA | THLG Bff & PQ Mg 3[Rl F RSN 5D Kk oIz, 4-1 0%
157C PQ ML B HLG BB A L7=, HLG @ EOTF 1%, i+ 55 4 A7 LA OfftEicAEbE T, VAT
LA~ 1.2, ET A LU 50%H 100 cd/m? & 72 D4 L L=,

# 4-1 T4ATLA

FAARATS 1A SONY # BVM-X300 (OLED, 30-inch)

B — 7 B (JERIME) | 1000 cd/m?

HLG EOTF ARIB STD-B67 ¥E#iL OETF D #fEARIZ S AT A H
v 1.2 &M, 100 cd/m*@EF 4 50%

PQ EOTF SMPTE ST 2084 #E#ilL

PQfE%S ——» PQEOTF |—» T AATLA%

T4 A7 AN —— HLGInv-EOTF |——» HLGE%

4-1 PQIEEH6 HLGE 5 ~DLEH

2. T
(1) &

TFTAARAT LA F 4-1
2 AIFE
(a) HLG 58 & PQ JRE{R D Lk
(b) HLG FF = bl & PQ fF 5L D bl (30 Mbit/s)
(c) HLG Jimifg & PQ {4 % #4241 SDR &— K THRR
(d) HLG 75 5L {5 & PQ £F 5L 2 Z 1LE 4L SDR & — R TR
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- IRAE=L | TRAEZ2 | TRE=3
HDR(HLG) | HDR(HLG) | HDR(PQ)
HLGEPQ®D LB (JRES) HLGIRE| PQIRE

o HLG PQ
HLGEPQD L& (FFBLER) HLGIRE @30Mbit's  @30Mbit/s

. TRE=L | TRAE=2 | TRE=3

| oew TR SRR AR
SDRE=ZIZRRLT: - - -
HLGEPQOLE: (B ER) HLGRE  HLCREl ~ PQRE
SDREZZIZFRRLT HLG PQ
HLGEPQOLE (HELEE  T-CRE  G30Mbits  @30Mbitls

2GR
[1] UHD/HDR FE#E{E{% TLUCORE (JL'=27) ] http://www. imagica. com/news/lucore/

32



SEEHS HDR BR{EIES D SR T4 R T L4 REEHMEDIR:
HLG R KE O PQ FRENENOBAEES % SORT 4 AT VA IZ AN L TERT H 55O HEFHEE B2
L7,

1. ¥4 A7 LA EOTF @ k8%
SDR, HLG H=.. PQ FRDEF 4 A7 LA D EOTF ¥tk %K 5-1 127K,

FAAT VA EOTF
SDR 2.4FH o~ 1
HLG HLG @ Inv—OETF & v AT LA v o 08 A
~ 1.2 & ’ I’
PQ PQ EOTF (SMPTE ST 2084) % 06
R $0 //
A3
1k 04
) /HLG//
ﬁ 0.2 ////, ra
0 —4//
0 02 04 06 08 1
BRRMES

¢ 5-1 SDR, HLG HF=. PQ FRDF 4 A7 L A EOTF

2. HESMEOBERORE
(1) HBESRME
UTo&RG#EELE,
cPQMEET 4 AT LA B — 7 BEEE 2000 cd/m’, VAT LA 1.2 THIE
« PQ LR U — U HEEREFE & HLG D 7 v L > PV THIE
«HDR (HLG ZURPQ) 5 4 A LA O ¥ — 7 BEE 2000 cd/m?
«SDRF 4 A7 LA O — 2 FEHE 500 cd/m?

(2) —WREXT 4 AT VA WREE
FROBEFBICBIT D —VEXNT 4 AT VA BMEOREELK 5-2 177,

BERIZBWT, HLGEB X, T4 A7 VA BE 100 cd/m* FTIXSDRT 4 A VA L HGT 4 A7 L
A CRI%ZICRTEIN, FRLLEOEEILX SR 74 A7 LA TIIEEIN TR RTINS, —F. PQERIZ.
SDR 7 4 A7 LA IZRRT D ERFMBHIE, N1 T4 FBEMSh, DEEL > VTR LRFRLE RS,
E7-, B — 7 HEEE 2000 cd/m? (2% 5 PQ OMYEERL U IZ 005 82. % ThHh B, SORF 4 A7 LA
WCRRLTIZBEOBEIX, SDR 7 4 A7 LA DO E— 7 BEEDHK 63% (=0.82772.4 ) (¥ F 5, #- T,
HLGfE5% SDRT 4 A7 VAR TTHHE LY bRKMENKI 25D,

2000 =45 2000
HIGT AR TLA PaF (R HLA
g g
1500 1500
4 7
E )
" "
bad 1000 / 1 bad 1000 /
S SDRF 4 R TL A4 P K
r\(_ 500 (peak=500cd/m?2) r\(_ 500 SDRTAATLA
i //_,_...-—-—-"" N 7 (peak=500cd/m?)
———_-__—l—-—f
0 ]
0 500 1000 1500 2000 0 500 1000 1500 2000
Y—URE —vRE
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(a) HLGfE B AL (b) PQfE &AL
500 500
~ 400 —1 ~ 400
% HLGT‘f‘lj’y/ % PQ__HX:f%/
# 300 P # 300 =
R . R |
¥ 100 SORT4 AILA ¥ 100 A SORFARTLM
(peak=300cd/m2 / (peak=500cd/m2)
0 0
0 100 200 300 400 500 0 100 200 300 400 500
DA - 1: DA 1 3
(@’ ) HLGEHAS (FEKEK) (b’ ) PQIEEAS (BEKX)
1 1
09 09
08 SR L1 08
Bo o
07 ;
r / / ® —
ol e 8o —
¥ os 4 Y 05 - SDRF AR TL A
RY Wi R |
N 04 N 04 >
Koz |/ Kos |~
o, |/ o, |
0.1 / 01 /
0 0
0 500 1000 1500 2000 0 500 1000 1500 2000
v—rRE DA - §: 3
(@” ) HLGIEBZAS (b” ) PQIEHEAS
(F4 A7 v A ¥ — 7 HiE CTIERIL) (F4 A7 v A ¥—7 i CIERIL)

K 5-2 I—VHEEXNT 4 AT VA MEE

3. ZFXFAN— I a—A 72X 5HBEEORR
3.1 TR MHE[{#E

HLG F & PQ FRoMg e (B2E%E4) THY - IMAGICA B 2 h@Eifg TLUCORE(v=27) | [1]d
FEFEAEIG B O 30Mbit/s 4 Sbmtg & V7=,

3.2 TA4ART LA

YAZE=FDFRFE—FEZR 5-11TRT3BYVITREL THEMA LK,

#£ 5-1 vAXE=H

FAARAT VLA SONY & BVM-X300
E— R HLG PQ SDR
EOTF HLG EOTF (3 AT A PQ EOTF SDR (2. 4 %)
Ho<1.2)
v— 7 WE  (EH 1000 cd/m? 1000 cd/m? 700 cd/m?
i)
3.3 R s
(1) HDR B8 5=z xfit L 7= HDR & — K THRR
FAATUVALE—F HLG PQ
(1) AT g HLG J& i PQ JE |

34



1000 cd/m? (FEHME) D~ A X F=F BT, HLG & PQ OBRIGIXRIEICERIND Z & 2R LT,

(2) HDR W% A SDR E— R CTFEx

FA4ATS LA ET— R HLG SDR SDR
2) LS HLG J5 [ HLG J& e PQ JEUH|
(3) LS HLG J [ HLG@30Mbit/s PQ@30Mbit/s

HLG B8 % SDR E— R CTERLEGA. A T4 MRy OMEEIIEM SN CERRIND S, Mo F5E
B3 1X HDR o & R IC B S, EMROBE MG ER L 705 2 L 2R LT,

PQ Mg A SDR & — R CTHIR Lo E . BEER 6 TR A 1< WL CTERR SN D O H LS
BNDHDL T & MR LT,

INBIE, JFHE, 30 Mbit/s TORFAALEBROWT NG IR TH -7,

55
[1] UHD/HDR FE#Ej@{% TLUCORE (L2 7”) ] http://www. imagica. com/news/lucore/
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SEZER 6 HDR BOEDFREE v b L— bDF&ET
1. B
HDR Gk DFTE E > k L— h & atd 5,

2. EBREtm
2.1 T A ~NHifg

HDR 7 A T THREE S 72 RAW T —Z W BMNLIZ 7 V—F ¢ 7 &7 HLG i omefg & SDR mfg (Vg
b 4K MG RE) 27 A Ml s L7z (£ 6-1 M, 124t : NHK),

# 6-1 T A ME#

Bl (8)

MR (A A AEID)

e (BB

g+
HI5 7 L—
57— o= 33 B — -
#1077 7 L—LA
VAR i

FHOTL—A %421 7 L— A

2.2 SDR WD HLG Mg ~D~ v B 7

HLG FUd, BBER LUV E 0.5 ICB W T SR YIS ZRETH L W) a7 MESEHE
INTWD, Z OFEEIE SDR @ OETF Fpf: & [HZCToH Y | SDR Mg & U CHIME S V=[5 B3 /e A r—Y
Y UABRTHLGZ B TE 5, BlxIX, SORIEFEZ LSBANC 1 By o7 R 22 LICX > THLGE
FELTHHI ZENTESL, ZOXHICLT HLG [FHICEW L7 SDR {57%5% Z Z TiX SoH (SDR on HLG
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container) & Eitd 5,
2.3 HEi

HFEbdl%2%£ 6217”7, SORIEZ DL 2 IEHEIZ HLG FROF ALt 2R T 57201,
SORIEBZZFDFEFEFH LT HHEEDIZN.SDRIEGEZ HLG HFRUCEM L7 SoOH G52/ 5k T 558 bk
BxtE L L=, HEVC Mainl0 7077 A /L, LU 5. 1 |[ZHELL = — Ry =27y a—X « Fa—F%
B, By PL—MI KB (SDR) OFFEE Y hL— FOEREBRTHWEE[IIERCE L=,

£ 6-2 FFE{bEH

e b iR NEC & VC-8150/VD-8100

FF e kgt HEVC Mainl0, L)L 5.1
Mg 7 +—~ v b 3840 2160/59. 94/P, 10-bit
% SDR, SoH, HLG

By hL—F 15, 20, 30, 40Mbit/s

A M TR 0.5 sec.

2.4 ZKEEHE

SR & FF B fg O B B E O 72 % FEEE(S 5 PSNR (peak signal-to-noise ratio) CTakfi L7z, X 3-1
I BALERDO R L PSNR BIFERA > b %RT, SoH IZ 2\ Tid, 6-1(b) IZR"T 2 DORERA > b
TPSNR ZHE LT, T7bb, HFE{LEATEIT D SoH(HLG) &, SDR & SoH D DOZEHIZLE > B FH{LRgdED
£ SoH(SDR) T 5, PSNR X, 10-bit OBEIEHIZx LT, BERA > METOBEFEMDFH —Fild%

(MSE: Mean Square Error) 735,

10232
PSNR (dB) = 10 log,, (W)
WX -oTHHLE,
7 (SDR)
(a) sbrR HEVCEnc HEVC Dec SDR

L H7E (SDR) L
(b) SDR SDRHLG HEVCEnc [~ HEVCDec T HLG->SDR SoH(SDR)

BIE (HLG )

SoH(HLG)

(c) HG HEVCEnc HEVC Dec HLG

BI5E (HLG)
K 6-1 FEBRRHEE PSNRBEIERA > b

3. EBRiER
3.1 TFAN—hKEa—varr

ARIB B AL FRMEEMEZRIC X A= F A= a—A VT 21To 7=, JEEE KL 30Mbit/s TD
HEbEBOEELZ. K 6 2DFRHET,. £ 6 3DFT A AT A ZHNTHER L=, B 6-2(a) TIX HLG
DHSACEE % SDR DHF S EE & He#k L. 6 -2 (b) TiX SoH (HLG) DFF 5{LEI'E % SDR DOFF S{LHEIE &
HEE Uiz,
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4
N
H
1]

30Mbitis HDR
HDR(HLG)#{% ————————4->{ HEVC Enc. [->{ HEVC Dec. |—y-» YA%=2
30Mbit/
SDR#A (R > HEVC Enc. |->{ HEVC Dec. [——> Y2==3

mi| m
W B
w =
=) =]
o pe)

(a) HLG 1§ 5™ HEVC £ 51k, SDR & MLl

TRAE=
30Mbit/s HOR
TRAE=2
SDR->HDR [4-3{ HEVC Enc. [-»| HEVC Dec. |— e
(50%) 30Mbit/s
SDR#A(R —+ > HEVC Enc. |-3] HEVC Dec. || Y2==3

ER4&HDR

E4&SDR

(b) SoH 1§55 ™ HEVC 7451k, SDR & D H#k
6-2 TFAN—KEa—arTDRKMK

£ 6-3 TAATLA

TARE=H BAT 4 AT 1LA
HDR (HLG) | SONY 4 BVM-X300 (OLED, 30-inch) SONY 4 BRAVIA 75X9405C
v — 7 B EE (SEHIME) 1000cd/m? v — 7 B EE (SEHI{E) 1300cd/m?

ARIB STD-B67 #E#lL OETF DBz | VAT A H < 1.2
AT AH < 1.2 2@, 100cd/m®@t

7 7 50%

SDR SONY Y BVM-X300 (OLED, 30-inch) SONY Y BRAVIA 65X9405C
v — 7 W EE (£ HIfE) 100cd/m? v — 7 JEEE (£ HfE) 600cd/m?
FARAT VAT~ 2.4 TFARAT VAT~ 2.4

HLG, SoH(HLG). SDR @ 3 fEIHDFSLMtg DR T, HBLEADRZ FIZRBETH -7,

3.2 PSNR I & % @M
FNENOBBIEFICBITAERERZPSNR &y hL— FOBFRE RDEHME) & LTHE 6-3I127R-7,

48 40
= s o |
46 38
= a = 36
E. —e—HLG .z. 34 ——HLG
) - B~ SoH(HLG) z - @~ SoH(HLG)
e ek —a— SDR a 32 —a—SDR
40 —>¢ SoH(SDR) 30 —¢ -SoH(SDR)
38 : : : 28 - - -
10 20 30 40 50 10 20 30 40 50
EwkL—k [Mbps) EswhkL—Fk [Mbps]
(1) &L (2) W (AL HEY)
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32 39
30 —eo-@=TT0 . 37 R S
.“. .—""/-—'"4
P — T35
= ~— —4—HLG ho} / —4—HLG
o (-4
% 26 = l= SoH(HLG) 5 33 = B~ SoH(HLG)
[- N [-N
m —a— SDR —a— SDR
24 o) —3¢ -SoH(SDR) 2 —> -SoH(SDR)
2 . . . 29 , ’ ’
10 20 30 40 50 10 20 30 40 50
EvhL—h [Mbps] £yl —F [Mbps]
(3) M (FHLE) 4) @+
37 48 —
e 46—
35 oo :«;
g — ——HIG gw ——HIG
= / = 38
E 31 / o~ - W= SoH(HLG) § :i | ge-=m---Be----g - W~ SoH(HLG)
B i —a—SDR —a—SDR
2 ’//,f?‘ * —5 -SoH(SDR) :; . —> -SoH (SDR)
27 . . . 28 - . .
10 20 30 40 50 10 20 30 40 50
EwkL—h [Mbps] EwkL—h [Mbps)
(6) 77— (6) ki

40
SDRon HDR

35

PSNR (dB)

30 —

25 t t t

10 20 30 40
Bitrate (Mbit/s)

B 6-3 Ev bL— MFFES{LERREE

SoH(HLG) iX SDR 5D L~ /v % 50%& L7=bDTHY, td SR EH LY bHFFLRES L7V, SDR
BEEZZOEEFFLTIHALUEBETE L, WThOT R FBEIZEBWTH SoH (HLG) @ PSNR i SDR &
D H# 6dB BV, 7272 L. SoH(HLG) Z7t® SDR1EH L~/ (SoH(SDR)) IZET & 1 By hOEF{LREEN
Wt 57-%, PSNRIZFZE L 725, ZDZ 06, SoH X SIR & RZEDHELRENBELND EEZ BN
%,

T 2 Mg (2) ~ (5) TiZ. HLG i% SoH(HLG) & ¥ ¥ PSNR A% 1~3dB FREE{KV Y, HLG fE B-2ME B L~UL 50%
LT @ SDR #43 & 50%LL LD NA T A RN BRER->TWA EEZ2 5 & HLG 1E5 ® SDR 43 1% SoH (HLG) iZ
HWWFFERHEEZ R L, A T4 FEBIL SDR TIIRBLTE RV TH V. SoH(HLG) X ¥ & 755 {LEERE A
ERY A T A FNEROBEIZESTPSNRBMETT5EE X2 b5, 7 & MEifg (1) TiX, SoH(HLG) & HLG
DENENST-N By b L— M X5 PSNR DELRIZE A EEL F BB TES g TH -7,
T A MEi(6) 1T X MEifg & 1T R0 HLG @ PSNR 3 SoH(HLG) & ¥ % 10dB LA EH &V, ZDF & b
MLII R TR 22 < &%, SDR & HLG TIIRZZBIEV BRI TS, BT, ZOT X Mo SDR
TiE, B ZEERE L=RBORBR ) A ANEL 2> TEY ., SDR X SoH DFSLEEREL HLG LV &<
ol tEZX b5,
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3.3 HDR ®pTEE > FL— |

4K (SDR) DFTEEE > |k L— b (30—40 Mbit/s) OHFIFAIZFSUNTHLG O PSNR IZSDR £V & 3dB LA L=<,
HLG 13 SDR &V BIAW L > VOMERIUC L D RS RMEN EBAHONTND, £, TFA -
— A BT, BEALELOFBERETRD RN -T-, TS LD, SR OFEE Y hL— &
[FICEy bL— b TEMESRHLG BB E s+ 5 Z LR AREL B b,

5%
[1] “Fpk 25 FEIGHBEFHRSEH  FFRISH 2023 5 (CEA26 423 5 25 H)
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SEERT7 HLG AR & PQ AKX DFFELE & LB EER
1. H®Y

HDR ik D 2 Somfg 530 (HLG LN PQ 570) % HEVC Mainl0 |2 &> TR LT 2855 OEE % i
BT D,

2. EEREHm
2.1 A NHE[E

H72 D HOR BB H A NI T 5720, 2EEEN 4 THW, [F—0OBGENAE%Z HLG =, PQ H=
INEFNTRIALLEMGETZ T A MEfg L LT,

2.2 551k

FEALDOGRMEFR 7-115F, HEVCMainl0, LV 5 1IZHERLLfen— Ry =T o a—4 « Fa—
FuEAV, By bL— M 4K OFEE » b L— b 30 Mbit/s~40Mbit/s[2] % B &2 30 Mbit/s & LTz,

K 71 FAbkE

AL S NEC # VC-8150/VD-8100
P b5t HEVC Mainl0, L 5.1
Bt 7 +—~ v b 3840 % 2160/59. 94/P

B> hL— b 30Mbit/s

A > b7 [ER 0.5 sec.

2.3 EEAHML

T btERe 2 BB S 5555 . PSNR (peak signal-to—noise ratio) 72 & OFF S LEAD “Feihiz
WSS FBEIZE > TRHMET 2008 — k8 TH D, LinL, BRDIERREZFOMGE T +—~ > FO
FFafbtERe 2 i T 556 . A bic Lo TG ESNRRESL L7-HEGTH, EOTF RER 5720127
U4 AT VLANZEREINDIME CGEHA) 1BV E A UIEN R A, T4 AT LA BICHEAEND
Mg DLIITRAR D, D70, ARIOEE. PSNR IZ X 25 5 LIERED Ll 13 2 TRV, £ 2T, g
TR, FEB EFHALBBDOT 4 AT LA DM DOIIZ L > THbE RN 5 2 & TRk
PEREDFMliZiTo 2 & & LT, 2=, BWEMRAZEME L CEERMIAZES (Comnission Interna—
tionale de 1’ Eclairage: CIE) 23#ELE L TV 5 CIE 1976 Lkakbk B2 [E][3] FToH#axtiis= AE 2 vy, HLG
FHAEPQHFRDOZNENREZFEAEL U THFEMBEO AE 2R Lz, AE 2/ ST U5 kg
AR R m 2 BFEICHBE L TWD Wi b,

AEWZHEES L b E OFmIZR 7 -1 1R FIEIC L VITo72,

Step 1: JRHEI L O BALBUR ) (YCuCy 4:2:2) % 4:4:4 (T4

Step 2: & HDEOTF ZiH L., U =7 RGB (T4

Step 3: E°—ZJEEE 1000 cd/m2 CHAHAT 4 AL LA ZHNAHZ L5, 1000 cd/m2 TZ U v AL
Step 4: 7 U v 7LV =7 RGB & XYZ [ZZHL L7=1%. 2 (1) (2L D XYZ 2D Lraxbx|Z 25 H

Lo {1 16(Y /Yn)'* =16 (Y /Yn > 0.008856)
903.3(Y /Yn) (Y /Yn<0.008856)
a* = 500[(X / Xn)"* = (Y /Yn)"*] (1)
b* = 200[(Y /Yn)'"* —(Z / Zn)"*]
Step 5: F (2) 12L&V, LeaxbkDifixfFi7= LV AE ZH
AE = (AL*> +Aa*> +Ab*? )" @)
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HLG/PQ [Ri&
|

.

| HEVC Encoder (main10) |
L

| HEVC Decoder (main10) |
l

| 422 to 444 | | 422 to 444 |
L l

| HLG/PQ EOTF | | HLG/PQ EOTF |
L L

| Clipping (~1000cd/m?) | | Clipping (~1000cd/m?) |

| RGB to XYZ | | RGB to XYZ |
L .

| XYZ to Latbk | | XYZ to Latbk |

Q AEHH Q

X 7-1 AE OEHFIE

3. kSR
3.1 ZXxANR—hKta—ALF

ARIB MG % St T RAEE B D EZEE K A 7 P — I NIE B ERESHE L AT LEEBEETE KW
Al HOR VEEHAERNBIC L DX AN~ a—A T2k T20T 4 AT LA EZHNTITo T,

F9°, HLG HE PQ FROIEEHEE G 2 A R ANA Yo RTHE L, MBIZENRBD NN &%
s Lz,

WIZ, HLG J7 2R I EME R e O HLG 5= & PQ 5 oD W45 54k 1] @%%4%A4#4kfwﬁbto
A NEBRICE VK E 2B E 3R FHEBO SN L B THY bl > ToZ VT 4 Iips—r
137 < AR E LTy dt ;méﬁgéﬁiﬁékﬁz%néﬁ IR LN TN, L, —#b
DFFIZIRNA anmm R X b A E - gEKICHEW Y —2 (K 7-3(2)) TIEL %MEA#&
M, PQ HFROFF S D THILNKREN -T2,

£ 72 TAATLA

F4AT LA SONY % BVM-X300 (OLED, 30-inch)

v— 7 B (JERIE) 1000cd/m?

HLG EOTF ARIB STD-B67 %EHL OETF D%z 3 A
TALI < 1.2 ZwEM, 100 cd/m’@E
7 2 50%

PQ EOTF SMPTE ST 2084 %E#iL

3.2 AEIZ X 5 &E 3N

HLG 5 & PQ FD AE OFFEH#ER 2K 7-2(a) 12, PQ F & HLG FD AE 07 (PQ-HLG) 7 A N
BT L—hT L DOYHEE L~ (Average Picture Level: APL) DB#HERE 2K 7 -2(b) 1277, APL
m7v~Ajk®mgﬁfw%@@Y@v#%%mbtoAEi%@%%®ﬁ%%@%m%%%¢tw
EA/ N SUME ETRUHE & FF ARG AR RIIENZ L2 BT 5, K 7-2() 2T X912, HLG FEnN
PQ U AE /S WER & e o7, £72.PQ F & HLG D AE DL APL OBMRIZER T 5 &,
APL & AE OZEIIIM R —EDOHENH 523, 7 L— L% 5 7000~8000 (2 —2 A) TiX APL DAL H~
TAE DOENEEZFICKREoTc, 72, APL D 0.1 2 FED 7 L —A3F 5 16000~20000 (2 — B) TiXil
FROEFTIZFEAEEN ST, = AL —VBOYLARANEK T-3I1Z5RT, —r AlxmF 2N
— M a—o V7 CEHELERRAINTZ—ThY, — 2 BIFENIEKEFF OB BTV —

42



THD,

9

g HLG

7 —PQ

6

<4 1

31 N s

) al \IL"Y T

: V

0

0 5000 10000 15000
ZL—ALEE
(a) WA AE HB
—VA
1.5 | i
— PQ-HLG

1 {—ar B
3 j — %
=2 05 | ot :
g s—— Y
g 0 1
<

0.5 ] 05

%'hur
-1 0
0 5000 10000 15000
AN -

(b) AE ®z# L APL
K 7-2 HLG F=R. & PQ FRD AE s

@r—rA @v—>B
K 7-3 =V ALIY—VBOVARAN

4. 4:2:0 FBALDT=DDIE TN D E

HLG & PQ DRI THIZ AE DENFEE ThH o7 — 2 A D-RIFIZ. D> — TR TEICEEDOE B
BTH5H, PQ FROBBIZIBNT, BHE « BENREWGEIC CCr T OFIRHIIR « 5 E#ICER L
LR EINTWA[4], £FZ T, 4:2:0 ~DEEFERIZLHHLITOVTEE LT,

FFEALER THWREIX YO, 4:2: 285 THHMN, HEVC a—F v 7 D7 a7 7 A )i Mainl0 TH
D, =2a—FRNEBTOHFSLAET Y, Cy 4:2:0 TITHOhTW5A, —7F. AE X, RGB 4:4:4 ~E# L
7o Lxaxb* ZZRICBWTHIT 2, T7bb, KEBRTIX CC BRI 5 Rkl R, #E/)s « $EKL
HAfThhTW5, EEARICE5a5LLEFEBHLET 53T TRIET 572, > —2 A TAE Off
B KERoTmT7 L—AIZ2OWT, HLG R E PQ FXDOFREEBZ FNE YO 4:2:2 025 Y'CyCr4:2:0
NEWL, BOYCC, 4:2:0 35 YO0y 4:2:2 ~EH L, JREE & E 5 EWBE ORI OWVWTAE Z
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THZETEEEBROAOHEBEN 2P EEE Lz, TOREE, HLG HTIE 7 L— AN AE 28 2.69
THoT=DITHR L, PQ HFRTIZTAE AN 3. 71 TH Y, PQ A HLG HRUTH AR RH R D H{2N AE T 1
PLE@ENo T, BMEAND AE DGR EERT 5 & FRCEEDOE WA 2 OIRWRAERE /31230 T PQ
O AE BBFFICHEL, BEOE 32X 32 WzEMERZ 0 H L AE ZHET 5 & HLG FRUTH~ 4 DL EF<
o Tz, ZORERIT, Al THE SN PQ FROEHLEZEBMICEMNT LD THY . BEOEW
ML 2BV TUE, PQ HFROGE BB R T 2 W R R BN BN D Z L 2VR S iz, MPEG TlE, Z DO
AT 270, MR AE MO GMEMER S, A RIA VRTINS TETH D,

5. &

EFE 3.1 O3, 2 OFMliZ B E 2. —EROMEE « RENE T — 2 TiE PQ F O 5L o )5 ¢4 1k
BDERENDZELHoT=M, BIKE LTI AR E HIZ HEVC Mainl0 [ZHRFEEDIEEZ M2 5 2 & 7 < ok
B AR T AEENELND O &R LT,

5%

[1] UHD/HDR £ZE#&E{% [LUCORE (L=t 7 )] http://www. imagica. com/news/lucore/

[2] gk 25 AFFENS ORI 5 E W FERMEE 2023 B KRk 26 423 H 25 H)

[3] ISO 11664-4/CIE S 014-4 “Colorimetry — Part 4: CIE 1976 L*a*b%* Colour Spaces,” (1976)
[4] ITU-R Document 6C/46-E “Luma adjustment for non-constant luminance— informative” (2016.1)
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