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64 1123] MPEG 39|04 & 9712] Sl Bl
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= W2 HEVC 358 w2, Az 2 34
HDR/WCG ¥Ate] 53 589 3F
A7) B Eel et ool wet, HDR/WCG %
A E MAske AAE 9 X S 23t
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sk JRlolt, viet dloje 2 AEE= F7t

R/WCG OﬂA]—‘/] HO_]

HEVC 7]¥te] HDR/WCG F+3k= As¥str|2 4 A1 2= Color correction @ AHE2 SDR G4}
SDR out
HDR out
T HEVC decoder HDR

(below slice level)

Decoder

metastream ———_, Color space
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Video Coding
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(212! 6) Reshaper EH71E 088t HDR F4& 225t 1}

2016 18 65



[*>]
D
am
it}
]
>
0y
c
T
S

ot AR 7R 9] @Al HEE 9] &2 SDR
VIor o9 28 FAs= 25
3}t ReshaperE o]-&35 153} 7174
2t} RGB 4:4:4 HDR A1&7} 4:2:0 YChCr Al
2 W3y t}& Reshaper #4o] A8x,
HEVC Main 10 profile 7|5 2&317])9] Qg o g
AMEEIT}, Reshaperd] 7152 SDR Als A4 7]
% ehA ATk CfES] Responsesol 23l Al
O] Va5 ekl Qi
HDR/WCG 3#2 $13F CIE 27804 A9l o=
= AEARZ reshaping JES A5317] Yot A|
orE B S DRA (Dynamic Range Adjustment)
2} CRI (Color Remapping Information) S| 9\
o}, ol A ATgEt vk} o], HEVC #59
VCL 29| ¥3} glo] 7} J 15 AFst7] fIst
o Aoty W o @A DRAE Aj2L SEI

H
flo
ﬁ
o e
2

o 2

ro oir

(Supplemental Enhancement Information) ™| A|
A& Akt Ao|v, CRE= HEVCel| A <)% SEI
HAAE AARE-Sh= o e, = Ao 7]e2 4
9l & AYAE $5to] HDR 94+ H1T
remapping 2] TEf|ElE Agshe WHES A
AlsFIEHIS]. & Al ellA TMO] 7] Reshaper
£ 913t AR X PPS (Picture Parameter Set)of| A
Al1d e e, o= = W ;Ao Higt
reshaping JH e} HE Aro] 2 = AH
(Mode & Bitdepth Information) 53} 3% AlEH
2 Q4 (Syntax Element) 52 3 . olggt
Reshaper ¥l AHEL texture sharpness@}
color performances sl 3dAI717] 913t 7]
&Solol, SDR 4Tle] TS AT 4 2Tk

HDR/WCG 94 2353} 882 =Y 4 3= 7]

2] o]{r2+=10,000nitsol| A2l PQ-TFS] &
A& 1133} reshaping 7]1€9] 7l BT.709/DCI

p

ml

=

66 W&uo|ciol M1 1=

P39} A WS 7= A& & BT.2020(16]% %
WSkl o) S et oA A
SEEEPEETE:
Reshaper @A o)A +33t=
k= 9 Color performance A 9
% 714 5] 270] B Zo daE),
2o} SDR o;wo] A4E7) 918} AHEE BOTF
&l CRT HZd|o] g4
_1_=:'/\«] w7} Afeke] o]2] EA
¥ BT.1886[17] EOTF $H=2 A}
S= 9k, shA|Rt, 7122 BT.18869] 7%, i
100nits ¥t7]ofl 2%FstA AA =17 wizell, HDR
o] o ¥17] (10,000nits)E A Y3sl= SMPTE
ST.2084(PQ-TF)[18]2} -2 EOTFE©] A|¢he L
AT}, 712 EOTFollA arefgt 2o ¥t7]eF HDR
4] ) w717 ke, @) MPECRIA S 4
& taZd 0|2} HDR 2el=9] AA] 2 ¥7]&
oF 4,000nits AE2 oS5t k. whebi
HDR/WCG .th—r——] reshaping Uf,\# z¥ §]-/\_4 gf

193141L BT.2020, DCI P3, & BT.709 A E& H¢
£ Blagk Aolch, (19 7>4 o] BT,20209] A4
i;ﬂ; #9= CIE 19310]] w2 JL4 012 715 A
9] 75.8%1 s, A BT.2020 A £ 9
S ehs] #HS 5 QU= I‘M%‘v'ﬂ(’]% EA3HA]
orom &5 BT.2020 A E& WS HFHS 4= Q)
taEgel7h /g Z1s diulste] o3l
3T DVB, ATSC, UHD Blu—ray Association

o

_l

_CL rir



oy CIE1931 (100%)
(2AX|7ts H49)

540

Rec. BT.2020 (75.8%)

470
Q- 360 g0 , '
00 01 02 03 04 05 06 07 08
X

(28l 7) CIE 1931 M Cf2F5t Color Gamuts

So] UHD A139]| BT.2020 4 %3 HH4]
7|2 A%l wheh, BT.20202] ML

nz2 2

[ ===

310 A= A F7HA] MPEGAIA] Th 2| Q=
HDR/WCG %3} 53F1} HDR/WCG #323} ¥}
Aol A thol X F8 7144 Ol* o rHoH Al
woket, A 7] $
4L Jsto] CES} o]of tigt % <%
7159 s B7HE T 8 ol EHﬁP
3} 3)0J7} A= Qi ol gt TS F5to] fa
A7 9] 319] B ol 4] thgzt CEQF HDR/WCG
Test Modelx 273815101, 219-9] 33} 31915
o] A&H 07 7)s Aljb 9 HFo] o]Fo|d

Ao oA=Lt HDR/WOG #2322 2016 104
7R 23} RS Bxa k] AsEal glo

sk "o giFE Qi) mebA 3 HDR/WCG , LY /A TiAZY|o] ]2 7T of
352 FAH color reshapingt color space ¥ oFsh el = Ak} gl Eo] g5 HEu|to] A%
3} 2 enhancementS £3t o /5421 e gJAtol of 9] e Aoz Ayt

—e el e N

[2] A=, =83, HEVC E&7|=9

45, 20154 10&.

MPEG meeting, Geneva, CH, Feb, 2015.

meeting, Valencia, ES, April. 2014.

[1] B. Bross, W. -J, J. -R. Ohm, G. J, Sullivan, Y. -K. Wang, and T. Wiegand, “High Efficiency Video Coding (HEVC) text
specification draft 10 (for FDIS & Last Call),” Document of JCT-VC, 2013.1.

| OlsH, SE1}SHETHAL, 2014,

[38] BT.709-5, “Parameter Values for the HDTV Standards for Production and International Programme Exchange.”
Recommendation ITU-R, BT Series Broadcasting service, April. 2002.

[4] ZEE, 0Tz, MY, Z2|E, "HDRWCG HIC|2 MH|AS 9fah EFEsl S8 €& 0|C|of, sh=UEssts| =t3(x|, & 20

[5] Ajay Luthra, Edouard Francois, Walt Husak, “Call for Evidence (CfE) for HDR and WCG Video Coding,” n15083, 110"

[6] A. Luthra, E. Francois, and W Husak, “AhG on Supprot of HDR XYZ Color Space and HDR,” n14501, 108" MPEG

2016 18 67



[7] A. Luthra, et al., “Exploration Experiments for HDR and Wide Gamut Content Distribution,” n14549, 109" MPEG
meeting, Sapporo, JP, July. 2014.

[8] P.Yin, R. Brondik, S. Lasserre, J. Samuelsson, “Common Technologies and Architectures for HDR Coding,” n15454,
112" MPEG meeting, Warsaw, PL, Jun. 2015.

[9] Ajay Luthra, Edouard Francois, Walt Husak, Jonatan Samuelsson, “Suggestion of Requirements and Use Cases for a
“Fast-Track” HDR and WCG Content Coding,” m36842, Warsaw, PL, Jun. 2015.

[10] S. Lasserre, F. Le Leannec, E. Francois, T. Pairier, “Technicolor's response to CfE for HDR and WCG (category 1)
Single layer HDR video coding with SDR backward compatibility,” m36263, 112" MPEG meeting Warsaw, PL, Jun.
2015.

[11] David Baylon, Zhouye Gu, Ajay Luthra, Koohyar Minoo, Peng Yin, Fangjun Pu, Tao Chen, Walt Husak, Yuwen Je, Louis

Kerofsky, Yan Ye, Byung Yi, “Response to Call for Evidence for HDR and WCG Video Coding: Arris, Dolby and

InterDigital,” m36264, 112" MPEG meeting, Warsaw, PL, Jun. 2015.

Walt Husak, Edouard Francois, Ajau Luthra, Chad Fogg, “Report of AHG on HDR and WCG,” m36897, 113" MPEG

meeting, Geneva, CH, Oct. 2015.

Kenneth Andersson, Per Hermansson, Jonatan Samuelsson, Jacob Strom, Martin Petersson, “Report for CE1.a

(Chroma QP),” m37179, 113" MPEG meeting, Geneva, CH, Oct. 2015

[14] J. Strom, J. Sole, Y. He, “HDR CE:1 Optimization without HEVC Specification Change,” n15794, 113" MPEG meeting,

Geneva, CH, Oct. 2015.

D. Bugdayci Sansli, “Dynamic Range Adjustment SEI Message,” JCTVC-U0098, 21+ Meeting, Warsaw, PL, Jun. 2015.

BT.2020, “Parameter Values for Ultra-High Definition Television Systems for Production and International Programme

[12

[13

[15
[16

Exchange,” Recommendation ITU-R, BT.Series Broadcasting service, Aug. 2012.
[17] BT.1886, “Reference electro-optical transfer function for flat panel displays used in HDTV studio production,”
Recommendation ITU-R, BT.Series Broadcasting service, March 2014.
Society of Motion Picture and Television Engineers, FCD ST 2084 (2014), Electro-Optical Transfer Function for High
Dynamic range Reference Display.

[18

o
uze
~ 20UH 28 : 2rhetm ZREIZT ZHEZS St
— 201 38 ~ 1A} : Z2CHSHm ZREIZST ALk
~ FENEOL: SNOIE, ZHEE bIF, SMNEHE

e L, ool

o
U2
— 200811 28 : BEUfSIT HREBET HFEITS 5
— 20041 28 : BSLYBtT ZREIBET} HREIZE A
— 20104 38 ~ SixY : Z205ty ZFEIZStnf ZHFEIES! BIALIE
- FHME0F: CX|E JAX 2], CIX|E 6L/ 2=, HFE blM

68 W&mojciof M1 1=



HORMIOG B4 9IES QI8 B 715 58 69

CEh

— 19934 28 : MZiatn FIXtS et}
— 19951 28 : AMZiatn FIXIE e} ZEtAA

— 19994 28 . MZithatu FAfE st} ZofatAf

— 19994 38 ~ 20004 88 : SILHFHA} M2/ 2

- 20004 98 ~ 20024 38 : HIZH|H MYATE

— 200219 48 ~ 20054 22 : University of Washington Senior research engineer
— 20054 38 ~ Sxf : 20letn HFEIS S}

- FEN20F: SYMS A2, JALfE HFEHIM

-

Af

a2z
o
a7
o
—

190 10 ok

0]
=

2016 18 69



