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television, 2012 11&)0]| XkAl5| M3 ACE O] BT.22460|2t= E11A= 76H|0|X| 220|0{ & L24X] QUX| 47| WhE0]| 2102 Atz
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5101 UHDTVC| EZ= Tj2{0|E{S0]| 2t6t s S Stoxt STk UHDTVZL X[Skst Qs OfA Tt $AIS Ofslfshe O =20| =2 IRt

Picture aspect ratio 16:9
Pixel count Horizontal x vertical 7680 x 4,320 3,840 x 2,160
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.

[3 1] Picture Spatial Characteristics / £ : ITU-R BT.2020

Table 1 : Picture spatial characteristics
[E 112 37t EME 5t QICt @M, Picture aspect ratio, Pixel count(HorizontalxVertical), Sampling lattice, Pixel aspect ratio,
Pixel addressing S2| 57tX|Z M2lat1 QICt TX, Pixel aspect ratioS =H ot 5l (pixel)2| 7t2AM|2 H|E0] 119] HIZS 71X FAL
20(2t1 Fofstn ATt YRl CIAZ0[0fM 17H2] tae BE 3702| SH2IStASub-pixe)S 7IZICt Ho| ZS Red, Green,
Blue2| 324440 7HFS3H(Additive mixture)=|0f CHFet A ESISIAH| Ei=C, OIS 321449 5H2{8tAsub-pixel)SO0| &HXA SH-te
A2 2t (pixel)S 0F 1 QUCk= SO|CE WetM R/G/B 2249| 59lataE= 7tz M| = BIZ20] 1:32 Z{AZIRJ0|C. 0f%dA| 5t 3t
A7 HARIE0|7| R0 1920x1080, 38402160, 7680x43201 22 silM = H5 16:92| StHH|2S 27| &= Z0ICt &, 71
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Table 2 : Picture temporal characteristics
Me =2 o5 o1 0
Frame frequency (H2) 120,1%%]629.(2)21,22%88,1 30/ [E 2]0M= Frame FrequencyE HM2o|5t1 Q=0 7|Z2| SDTVL}
HDTV2| Frame Frequency= G5}9| 24HzHLCt 2F7F =2 25Hz(PAL)

Scan mode Progressive
9 30Hz(NTSC)QILE. O] A 2 Frame Rate= StHQ| Z4EH

[E 2] Picture Temporal Characteristics / £ : ITU-R BT.2020
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Table 3 : System colorimetry
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Opto-electronic transfer characteristics

. ; Assumed linear (!
before non-linear pre-correction

Chromaticity coordinates (CIE, 1931) X y
Red primary (R) 0.708 0.292
ig?;fgg:@ﬁﬁ:&d Green primary (G) 0.170 0.797
Blue primary (B) 0.131 0.046
Reference white (D65) 0.3127 0.3290

(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.

[E 3] System Colorimetry / £X : ITU-R BT.2020
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Table 4 : Signal format
E 4]0|M &= Signal Format, Non-linear Transfer Function, Derivation of Y, Cb, CrO|C}. 22|0f|A| 26t 202 HIFEAH AM27KColor
Space)2t Q13 S ZHOKEncoding Gamma), Z2|11 Y'(Luma) 2! Cb, Cr ZAXEHES| QE2} SHZICE 0] ITU-R BT.202004|M F2lst UHDTV

A2HI0f A0M B0|22 A & Silt= Encoding GammaS 171 O 715109 2712 F2tstn QUCk= Z30|Ch. FH|2t AJAR0| 2ls) 2x

R'G'B"?
Signal format Constant luminance Non-constant luminance
N ER Y'Cc',C'¢
gL 45 0<E<B
) i oE**- (a-1), B<E<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

Y’ =0.2627R" + 0.6780G" +

Derivation of Y'. and Y Y’. = (0.2627R + 0.6780G + 0.0593B) ey
[ B-Y. gy -
o - 10404 09702 = Y."’<0
HERS o BY
——a- 0= B’-Y.”<0.7908 [
Derivation of colour L 15816 1.8814
difference signals Ry o R-Y
=, 08592=R-Y.”=<0 14746
. _ ) 17184
C'e
R o< r-v. <04968
[ 09036 0= R7Y =04

[E 4] Signal Format /&% : ITU-R BT.2020
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Coded signal

E| QAL =0 CHEF 22 ~ 259 YA4x(1/2.2 ~ 1/25)2 RSO 2 510 HMEOZ QIRLIE & MA7H BISHRGB-to-YCO)Z2 HEtE|
0f 2ITt 2 2M0j|A{= 0|2 Non-constant luminance2t 221 QIC} J240|, UHDTV A|AEIOA= Yo} Cb, Cr AEHE S M Mz
7Heiste 5t S0)| Q1AL Z0IE XME5h= HAl = Constant Luminance?} =71l Z40|CL 0| 2| X0|&0]| CHalA{= 25201|A HLF X}

M| dEe oI, AT “Camera THOfAERE] 274X Encoding GammaE A&gt = L= X2 O[sol| =A|7 | HIZICE
Derivation of Y'2| A< Luma component Z, 32/A1S 0{tH H|22 £§lc10] tAMS msist 2xiM(Neutral Color)S BHS0{ A 710!
1= Ho|t Z40|C}. Encoding GammaZ} 27HK|7} EIC T 0] Y7 RA| 27}X| HAlO 2 AHAto| & 2 Ql=C, R'/G'/B' AEHEQ)
422 ME HO|E(5104%I) AHodof| S| CEA| A|AHEl Z40|CE SDTV, HDTV, UHDTVE| Luma(Y )7} O{EH XtO|E ZEX|=X|0f| CHaiAM = 2

S0IM KtMIs| 2EE Zolct.

Table 5 : Digital representation
[ 5]0{ M= X AZ7HCoded Signal)g THEI5HD Q= 3A| B = RGBR} YCOCrE THEE|X(2H QA [ 4101 AH =21 Constant vs

Non-constant Luminance@| PO 2 MXIMSOIYCCIHY C, Crt Y, Coe, Cre@l & EFE LEFHALE 12|10 Sampling Lattice@| AL YCC
44, 4:2:2 4:2:02) 37FK|2 AO[5HD QI=E], UHDTVC| Z2 SHAME 7} 2=t =11 Color Depthie 10~12bitE &5 97| 0] 4:2:01
L2 N2 MEAIE HZ0M 0j2| Holst QI YA tsHQuantization) 22 El £22 85t 210 GiojM MBS A2tsl= S SiCt,

R' G B'orY C',C',orY,C'y C'e

Sampling lattice
-R',G'B Y Y'C

Orthogonal, line and picture repetitive co-sited

Sampling lattice

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 4:2:2system 4:2:0 system
Horizontally and vertically subsampled by

-C’,C'horC'y, C'ic Each has the same number of horizontal ~ Horizontally subsampled by a factor of two .
0 et ) Py a factor of two with respect to the
samples as the Y' (Y.) component. with respect to the Y' (Y'.) component. 0 et
Y' (Y’) component.
Coding format 10 or 12 bits per component

Quantization of R,
WV, %, CL 0% C % C

DR’= INT [(219xR’+16)x2"* DY'(DY,’) = INT [(219xY " (Y. )+16)x2"*
G' B, DG'= INT [(219xG ' +16)x2"* DGy (DCye’) = INT [(224XCy (Coc J+128)x2™*

DB’= INT [(219xB’ +16)x2"* DGy’ (DCrc') = INT [(224%Cy/ (Crc )+128)x2"°
Quantization levels 10-bit coding 12-bit coding
- Black level
DR,DGTDB,DY,DYC 64 e
- Achromatic
DC’,DC’,DC’,, 512 2048
DC 940 3760
- Nominal Peak
DR',DG',DB',DY',DY’. 64.and 960 256 and 3,840
DC',DC’,DC',,DC’,.
Quantization level 10-bit coding T coel
assignment
- Video data 4 through 1,019 16 through 4,079

0-3 and 1,020-1,023 0-15 and 4,080-4,095

- Timing reference

[3 5] Digital Representation / £X : [TU-R BT.2020
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