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SIABIETE] (Time frame
for introduction)

&M (Video resolution)

miZ (Frame rate)

={LEL%F (Bit depth)

faisy (Color Gamut)

S a7S3eE (High
Dynamic range, HDR)
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2014-2015 ~2017-2018

3840x2160 1920x1080 3840x2160

pP50/p60 P100/p120 pl00/p120

10 10
Rec.709 Rec.2020 profile
NO Yes
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7680X4320
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10,12,147
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RERBERFINLRE

HD 4K
1992 2005 2012 2014
HDC-500 HDC-1500 HDC-2500 F55 Live New 2/3” 4K Camera
17 2.2M CCD 2/3” 2.2M CCD 2/3” 2.2M CCD s35mm CMOS 2/3” 8.8M CMOS
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24P e .5
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ITU EX T AT HDR #4183

ITU-R.BT2100-0 (07/2016) AJEEIL
PQ (Perceptual Quantization) EX TEOTF, Br=EHI{E

ITU-R
Radiocommunication Sector of ITU

HLG (Hybrid-Log Gamma) EX TOETF, ErR=EHxE MR

(07/2016)

Image parameter values for high dynamic
range television for use in production and
international programme exchange

http://www.itu.int/dms_pubrec/itu-r/rec/bt/R-REC-BT.2100-0-201607-1''PDF-E.pdf
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Inverse Di li Defines OETF
e l - ﬁ EOTF = Inverse OETF + OOTF
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ITU-R BT.2100 4Ry XS

Format HLG PQ

OETF has remained unchanged,
including the discussion history till now.

HLG Adopted, formally called HLG BBC proposal

Special Resolution HD: 1920 x 1080 4K/UHD: 3840 x 2160 8K: 7680 x 4320

Color Space BT.2020

Bit depth 10bit 12bit

120, 120/1.001 (119.88),100,
60, 60/1.001 (59.94), 50,

30, 30/1.001 (29.97), 25,

24, 24/1.001 (23.98)

Frame rate

Scan Progressive Only
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FELR

HDR10 (CEA) , BBC/NHK, Dolby, Philips, Technicolor
BEL

OETF, % EEW, THIE, SMASDRIFEM

a R OETF 11 gE TCHRE THRE =

BDA/HDR 10 PQ HDR(SL) Static No Single
BBC/NHK HLG OETF(SL) NO Yes Single
Philips/Technicolor-1 | PQ HDR(BL) Static+tDynamic | Yes(with IP) | Single
Philips/Technicolor-2 | PQ SDR(BL) Static+Dynamic |Yes Single
Dolby Vision-1 PQ HDR(BL)+EL | Static+Dynamic | Yes(with IP) | Dual
Dolby Vision-2 PQ SDR(BL)+EL | Dynamic Yes(with IP) | Dual




HDR&E SRS

OETF/EOTF/OOTF ( ITU-R BT.2100 )

PQ (Perceptual Quantizer, SMPTE ST2084)
HLG (Hybrid Log-Gamma, BBC White Paper WHP309/ARIB STD B67)

HDR Metadata

SMPTE ST 2086: £}hR &Rtk
SMPTE ST 2094: #HiAHDRE RIS TTEIE (IEEFIES)

HDMI

2.0a: %3#EST 2084 + ST 2086 Tk
2.1: HLG, ST 2094 ? (IEfEH|IEH)

IMF
HINEIRS . T 3EST 2084 + ST 2086 T 1R

[ -

[ -

[ -



REAFIE A TR (2016F7H)

EOTF/Color Eg@;:g?ft Quantel Da Vince AutoDesk
Space 4 4m1g Pablo RIO 4K |Resolve 12.5 |Flame Premium
S-Log3/R2020 Yes Yes Yes Yes
PQ/R2020 Yes Yes Yes Yes
HLG/R2020 ? Yes Yes ?
PQ/P3 Yes Yes ves Yes

W/ACES ODT
PQ/PS Yes NO Yes Yes

(Dolby Vision)
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HDR10

IEENZFR: HDR10 Media Profile
IExNAT %CEA o

CEA (Consumer Electronics Association, | . |
[% E] iﬁ%Ei%}_‘_‘z ﬁTdJ‘/i\) ﬁ J A  News NewsReleases  CEA Defines ‘HDR ...

X N Overview
- - | prew . . .
H D R 10 M ed El Proflle /\J {a\. CEA Defines ‘HDR Compatible’ Displays
Digital Answer Man Tour
Arlington, VA — 08/27/2015 — The Consumer Electronics Association (CEA)® today
News Releases announced the industry definition for high dynamic range (HDR) compatible video

E OT I: . S M PT E ST 2 O 84 ( P e rce ptu al e o diéplays_ HDR is a new capgbmty that promisgs to deliver_an expar_mive range of

brightness and shadow detail, further enhancing the viewing experience.

antizer %u E 1{ /“- P ) Publications
u ! ‘_'\ I Ej Paving the way for the introduction of HDR-Compatible Displays, the new CEA

CEO Speeches and Columns designation is designed to assist retailers and consumers in identifying display

— A}
\\Iﬁ 4% HR 1;$ . 4 . 2 . O ( 'jz é{ﬁ F. H,J } I' ) CEA TV products that incorporate the interface and processing technology needed to display
7|\
/ ! " " . - the new content properly. CEA and its display manufacturer members collaborated
Innovation Scorecard with leading content providers and distributors as well as other technology companies

=
E 1& : 1 O tt #% fo establish the new display characteristics for HDR interoperability.
i S BT 2 O 2 O “HDR provides a significant step-up in delivering an incredible viewing experience for
E " the consumer,” said Brian Markwalter, senior vice president, research and standards,

CEA. “We encourage manufacturers and our industry partners to use this voluntary
— 5‘;"& T . S M PT E ST 2 O 8 6 I\/I aX FA L L compatibility guideline to provide greater consistency and clarity while ensuring
jt y - " b) ] compatibility and interoperability across the full content development to display
I\/l X ecosystem.”
axCLL

A

Y




BEFikyt (Ultra HD Blu-ray )

ll’- i d‘i_tifr K?\jnbﬁﬁ Blu-ray Format Extension Video Characteristics

Video Codec HEVC™ AVC
. éﬁ Et-l, i H EVC Spatial Resolution 3840x2160 | 1920x1080 1920x1080
- . Picture Format Aspect Ratio 16:9
\ N Bit Depth ~ SDR 10 gv
¥R 3840x2160 -
. #) :F " X Color Space Primaries 81709 (SDR only) BT.709 (SOR only)
Color Sub sampling 4:2:0
% 1E Eg ;%( . 1 O O M b p S Frame Rates 23.976p, 24p, 25p™, 50p™, 59.94p, 60p 23.976p, 24p
" Peak Video Bit rate™ 100Mbps 40Mbps
Bit Depth - HDR 10
WEOTF: SMPTE ST 2084 s
- Static Metadata SMPTE ST2086, MaxFALL (HDR only) ®, MaxCLL (HOR only)
. ‘f'/ 4% - n u
*} , H—R*i . 4.2.0 Nam 10 Hegh Teer Level 5.1, NOTE in the mandatory pan, HOR contéent 5 transmetted using o single layer codec with meatadata in SEI messages
BAVC 8-0it BT 709 SOR 15 allowed only for 1080123 976p and 108024 frama rates and with 8 peak bit rate that i within axisting BO spocificabion
. = 1{ 10 tt ) BT 2020 uses the YCbCr non-constant luminance format
n
B . 0 # Decoding 25Hz and 50Hz video is BD-ROM Player mandatory if 8 SOHz TV system is used

51 Paak Video Bitrate s constrained by the redevant ISOTEC HRD conformance ond by the MPEG-TS T-STD decoder buffer mput rote

%iﬂ&BTZOZO ;SszmsmsimdedhmFMLmhhxcumm

BDA Authormg Guideline for HDR Content will be prepared o include the following recommendation text. “Maxamum Frame Aversge Light Level” not to

— * excoed 400nts. Over 1000 nds should be imited (o specular heghiights which are expected 10 be 3 small percentage of the picture area
JE;&' . SMPTE ST 2086, SD resolution and 30 (MVC) video are not included HDR Video optonal funchons under study in BDA

| |
ST 2084 | Hgh Dynamic Range Electro-Optical Transfer Function of Masterng Reference Desplays (published as of September 2014)

MaXFALL MaXCLL ST 2086: Mastering Display Color Volume Metadata Supporting High Luminance and Wide Color Gamut images (publshed as of November 2014)
y
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Y
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