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Parameter Values
Picture aspect ratio 16:9
Sampling lattice Orthogonal
Pixel aspect ratio 1:1 (square pixels)
Pixel addressing Pixel ordering in each row is from left to right, and rows are ordered from top to bottom.

TABLE 1 - Picture spatial characteristics
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Parameter

Values

Frame frequency (Hz)

120, 60, 60/1.001, 50, 30, 30/1.001, 25, 24, 24/1.001

Scan mode Progressive
TABLE 2 - Picture temporal characteristics
Parameter Values

Opto-electronic transfer
characteristics before
non-linear pre-correction

Assumed linear @

Primary colours and reference white @

Chromaticity coordinates (CIE, 1931) X y
Red primary (R) 0.708 0.292
Green primary (G) 0.170 0.797
Blue primary (B) 0.131 0.046
Reference white (D65) 0.3127 0.3290

TABLE 3 - System colorimetry

(1) Picture information can be linearly indicated by the tristimulus values of RGB in the range of 0-1.
(2) The colorimetric values of the picture information can be determined based on the reference RGB primaries and the reference white.

Parameter Values
RG'B
Signal format Constant luminance Non-constant luminance
YeClheClrc3 Y'CCr*
o [45E. 0<E<B
oE* —(a—1), BSE<1

Non-linear transfer function

where E is voltage normalized by the reference white level and proportional
to the implicit light intensity that would be detected with a reference camera
colour channel R, G, B; E’ is the resulting non-linear signal.

a=1.099 and B = 0.018 for 10-bit system

a=1.0993 and B = 0.0181 for 12-bit system

Derivation Y c of and Y’

Derivation of colour
difference signals

¥/ =(0.2627R + 0.6780G + 0.05933)' Y'=0.2627R'+0.6780G" +0.0593B’
BV 49700<B-¥. <0 .
,_]1.9404 , _B'-Y
e =1 oy , 5= 8814
€, 0<B-Y. <0.7908
1.5816
RYe 0 8592< R-Y. <0 .
, _]1.7184 : , _R-Y
Cre =1 py; Cr =1 4746
€ 0<R-Y.<0.4968
0.9936

TABLE 4 - Signal format
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Parameter

Values

Coded signal

R G B'orY'

'ROVY',C' ,C'R

Sampling lattice
-R, G, B, Y, Y¢

Orthogonal, line and picture repetitive co-sited

Sampling lattice

—C', C'ror C'ge, C'ge

Orthogonal, line and picture repetitive co-sited with each other.
The first (top-left) sample is co-sited with the first Y’ samples.

4:4:4 system

4:2:2 system

4:2:0 system

Each has the same
number of horizontal
samples as the Y’ (Y'c)

Horizontally
subsampled by a factor
of two with respect to

Horizontally and
vertically subsampled
by a factor of two with
respect to the Y’ (Y'¢)

component. the Y’ (Y'c) component. component.
Coding format 10 or 12 bits per component
DR’ = INT [(219x R’ +16)x2"*]
DG’ = INT[(219xG +16)x2""* ]
DB’ =INT |(219x B’ +16)x2"*
Quantization of R', G', B, [( ) ]
Y, Ye, C' C' C'pe, Clre DY'(DY.)=INT[219xY'(Y. ) +16)x2"*]
DC,(DC,.)=INT [(224><C§,(C;C)+ 128)>< 2”'8]
DC,(DC;.)=INT [(224>< Cr(Cro )+ 128)>< 2 ]
TABLE 5 - Digital representation
Parameter Values
Quantization levels 10-bit coding 12-bit coding
- Black level
DR', DG', DB', DY', DY'c 64 256
- Achromatic - 2048
DC'y, DC'y, DC'3¢,DC'gc
- Nominal Peak 940 3760
DR', DG', DB', DY', DY'c 64 and 960 256 and 3840
DC's, DC's, DC'gc, DC'rc
Quantization level 10-bit coding 12-bit coding
assignment
- Video data 4 through 1019 16 through 4 079

- Timing reference

0-3and 1 020-1 023

0-15 and 4 080-4 095

TABLE 5(end) / UHD %4 1} 0| (ITU-R BT.2020)
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ITU-R BT.601 (SD) ITU-R BT.709 (HD) ITU-R BT.1769 (LSDI) | ITU-R BT.2020 (UHD-1, 2)
First Version 1982 1993
Latest Version 2011 (BT.601-7) 2002 (BT.709-5) 2008 (BT.1769-0) 2012 (B7.2020-0)
Resolution 720x483 (858x525) (l?gg/zgi% 3840x2160 3840%2160
i ' 7 2
(Widescreen) 720x576 (864x625) (1250/50/21) 680x4320 7680x4320
24p, 25p, 30
Frame Rate 29.97p (59.94i) 30p (60H2) 24p, 25p, 30p, Eo 20 P
(Field Rate) 25p (50i) 25p (50H2) 50p, 60p ]'32' o5 P
Color Depth 8bit, 10bit 8bit, 10bit 10bit, 12bit
Color Space RGB 4:4:4
Y 12:2 Y :2:2
Sampling cc4 cc4 YCC 4:4:4, 4:2:2, 4:2:0
Y'=0.299xR"+0.587x Y'=0.2126xR+07152% Y'=0.2126xR+0.7152x Y’=0.2627xR"+0.6780x
Component G+0.114xB’ G+0.0722xB G+0.0722xB G'+0.0593xB’ +CL
Coding P'B=0.5x(B-Y)/(1-0.114) PB=0.5%(B-Y)/(1-0.0722) PB=05x(B-Y)/(1-0.0722) | P’'B=0.5x(B*-Y")/(1-0.0593)
P'R=0.5%(R-Y’)/(1-0.299) PR=0.5%(R-Y)/(1-0.2160) PR=05x(R-Y)/(1-0.2160) | P’R=05x(R-Y")/(1-0.2627)
SMPTE-C, EBU Rec.709, (EBU) Rec709 Rec.2020
Color Gamut D65 D65 D65 D65
Regg';'te 1.099xL0.45-0.099 1.099xL0.45-0.099 1.099xL.0.45-0.099 415%%9:LL?6A;5L_<060091?3)
4500xL (0sL<0.018) 4500xL (0<L<0.018) 4500xL (0<L.<0.018) ' e
(NCL+CL)
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Korean Proposal Japanese Proposal
(Appendix 1in (Appendix 2 in
Primary WD-PDNR ITU-R WD-PDNR ITU-R Modification 1 Modification 2
BT.[Image-UHDTV], BT.[Image-UHDTV],
[Input, 19]) [Input, 19])
Red 0.7006, 0.2993 (625 nm) 0.7140, 0.2859 (635 nm) | 0.7079, 0.2920 (630 nm) |
Green 0.1625, 0.8012 (531 nm) 0.1702, 0.7965 (532 nm) 531 nm from Korean 532 nm from Japanese
proposal proposal
Blue [ 0131400459 (467 nm) |
Reference White (D65) 0.3127,0.3290
Gamut Coverage 96% 95% 95% 95%
Gamut Efficiency 91% 90% 90% 90%
gtz ol U= o Moy H|QHE B! 2t/ EX : ITU-R BT.2246-2

OfPM= BT.20202] ZHMAIWCG)E 7|

=
ollMet 20| TIgh Leghtol JHL2|, MEAO| T, AHQI=Z A SAAE S 2 ARZXIIO| AETZE HRIEE o= 204

4

Fl-)i
6
—
N
o
©
=2
X
>

Hedsh o= QIE SIEAMAC| SMMSS B0l 201 & =+ QT TiEdel 1

£ o ALk 2= Laser H2[O|E7HOMX2 7|&XM o2, J2| 1 71Xl ZHO|A 7P E TVol| HE&|7|0fl= OF* siZsHoF g 1t
M7} Btz Z0IC). CiRYs| FHH[2HE O|0[X| HIMe| HR C|AZ20|20ks 7|&7He 7t &2t 0]0| BT.20200 ZARSH| &

© M1 B 4 Yl FIDIHS0] L7 | AIRIICE CIAZR(0] 27| 222 7ICHRict

HFR - 3% 0] 73511 xpeiA=|JZICH
OIZ1o] =0| 12=0]| 2F 50~60H1 ML Z 72t8H0|= 22 HH 2 AL HA Q= Zdo 2 QIAISICHT ST} QHE5)A| ZElE =7)|X|

= 512 Z| 4 75HzLH 100Hz 0|22 SHOFIK|ZE Fefttedol &7 (o= 3 REEX| g +&2! 50~60Hz7} £ 45te|

%, 2Zto] =0l =Y 50~60tH Yo ZH0| £|45H2| Flash Rate?} &l= Z10]|1,
Frame Rate?} €Tt SIZYCE SHA|2E SEOI|IM ddst= HEYGs= ZEAHIQ 88 SS 1345101 TY 30EEL H RHE =

o 24Y22 BFESVLEIRICE 0|2 213 Motion Judderet 22 =H|7t 71 5HX|2F A&d0t Y7HREHC R Qlsl = 2422y

May 2017 | 131



A
42

H|HE
(F E|=0|25]) OJA}

0| HE3}Z|QCD I} Frame Rate= 24HzZ2 & 7HS3HX|Ct Flash RateQ| AL Z|A 50Hz 0|AH2 E[0{0F &47(0f| Dual Blade
Shutter@} Z2 &X|E HAZ|0|| =71t 24 Flash RateE 48HzZ = &= QU 1, O|E E35ff FlickerZ ISt =2| |2 2X|
£ sl ZotULCE

FRCURE 24

Coulumis it tive of ljerh o e 03 deusaicn cosrdissie
il imanghe, HOTV prrmsne:, Ouler mangie VHDTV pnpmas)

i B
. -
i sl | = 4
I 1’ ;
i ]
o ] : ] 1 % A n 1] 1 - i ¥ L] H g 9 1 :

Y n
4] Camtion W) Crermnism e marga ld

=
pran

o 1 3 4 3 W L ] [ | B & L | 1 | 4 -
1 i
A Perireriy i Bl £ar 1] Stmmerd §l i

BT.709 9] vs BT.2020 4%}

SHH, CRT TV7} 28&%|MA 0| Flash Rate@} Frame Rate= CRA| Sh

iz
Ao
>
<

FEICE 2A2 QA= Dual Blade Shutter?} 22
X2 Flash RateE =XAX|2H CRTOll= CH2 o] LMLt XATH iEe| 22 JMT S8S M2 Y 2Lof 517 g
Of Frame RateS = £ QIRACE 021 L Mof| ofs 1QHEl Z40] Interlace A|AEIO|C Interlaces XM EE B4 %4
2 Lie 7lo] LE(Field)2 7125101 Z22M 307H0] ZaijlS 607Ho| WE= BHS0] FLt 012 S8 Hlo|Ef2| 2k HatA|
0471 Flash RateS 60HzZ PHE0{ & 4= Q7| | ZI0|Ct 0248t Interlace A|AHIS B &HEIX 2X|o|= 27510 SRIIIX|IE

ArESI0 QUCE (X 22|7F AFR5ID Q= HD A|AEIO| 1920%1080/60i HHAlO|CH

B0 mderinosd Felds par Second
Vol B T = 0u Sarorc M, T = 160

[ T —

AA7|2| Dual Blade Shutter / £ : Charles Poynton OlE{2]|0|A(Interlace) A|AE! / £X] : Kenston.net




W, G50 St

2AC+ 0]of wf2}, 220! High Frame

FXIZE 2fet7|=o| 2ol &lI0f OfF|= 2ITkst 7HH2tS2 =4 60Z2Y2
o] 1¥s 7HH2tE2 UHDE 60p= EY517{LE HDE 120p2 AT 4~ = ++Z0] 0
Rate(HFR) AICHE ZH[5HA| & 20|t 2| J2f|0|ETF 2271 FLt 27| off&E 4= = SEH(motion)0| 2 FHOi|IM SN

IS FHush B0l RHSHEICE Of2H2| 212 ITUOIM el ZatE Qofst Z10ICk 20| B2 FHOI2} s ofet &
=

ol
HU
T
O
il
I e
02
ur
>
30
=)
m

Of MM o 2 FHI AIYRHCH= Hel/ ok ZHO|LE ZLE A0S SOIM H 217t £33 & 4= UL
240
120
60
1 2 3 4 5 1 2 3 4 5
Pitcher E Coaster E
o E - F
Bat_piwh E o E
o E o H

CrFgt SH YoMl HFR SHRE7F 20t/ £7 : BT.2246

HDR - 2= Al 22| gi7|et el =CH

20124 50f| MIFE BT.2020 EZOfi= HDRzt 2HE LIZO| B7|X| Z3YCE GAl0= OF~] HDRO|l CHEt =27 AIREHAIR Y,
2015A7HX|E ChESH RIQH0| ZEE| D QUR47| TH20] HORS 20161 7240{l LHEE BT 21000 EESHEIRAC 0] BT.20220{A{=
Dolby7} H2tet PQ (SMPTE 2084)2t 31| BBC-NHK?} RQkst HLG(Hybrid Log-Gamma)e| 27FX[7 EZSHEIQAC BT.20229)
L& ! HDRS F&i517| 2let C|AE2|0|9] Z=210f TSt = CHE 20IM =2fall 2=5 it

May 2017 | 133





