SAVVY & TREND S
; E|=0]2%() DbilRE) S

UHDTV W& E 0| sHA
2t F£Q ul2[0|E{ S 45

A3 E[20|2EE) 1T 25

KLt 122015 1€S)0AS UHDTV HAEZS| F2 TI2jEISS HREOR A/, 22QES)NNE o]
UHDTVE] 7k 71i0] £l sHAZO chal, 12|30 3RGHES)IAE S2I7 Ll MZo| ZAHl AES sH Mo

(Color Gamut)o]| CHal| AT QIC 0]t 420[M = 7|=2| HDTV uf20|E{ E2k= &te15] X[0|Lb= 225, & Frame Rate
2} Color Depth, Signal Format, Color Space X! Sampling S0f| CHsHA ZI2kstA| HE|s1A 9IxiS Opx| DX} SiCt.

High Frame Rate

oM 2H0j|M H0{ E&EH SD vs HD vs UHD Zt0| Z=Q Tj2}0|E| H|m =S CHA| §HH 2 297} QICt ofzio] Zol|A 2 3
A CI2O2 0] &= HSP| HEZ Frame Rate2t & 4= QIC} 7|&9| SDLt HDE= 25p(50i)9} 30p(60i)2| Frame Rate(&&
£2 Field Rate 2 Flash Rate)= AF23H RH=Cl| UHDTVE MM Z|CH 120p77kX| Frame RateZ} =OI&{Ct Frame Rate2|

R FRH2ZE= 7|Z2| 30poi| HI3H 48 =OFE 240|0, Flash Rate g2 == 28| ZOFE! 4=X|2} SIACE

ITU-R BT.601 ITU-R BT.709 ITU-R BT.1769 ITU-R BT.2020
(SD) (HD) ((K)))] (UHDA1, 2)

OH_I

First Version 1982 1993
Latest Version 2011 (BT.601-7) 2002 (BT.709-5) 2008 (BT.1769-0) 2012 (BT.2020-0)
Resolution 720x483 (858%525) 2191222;28?2% 3840x2160 3840x2160
(Widescreen) ~ 720x576 (864x625) (1250/50,21) 7680x4320 7680x4320
FrameRate  29.97p (59.94) 30p (60H2) 24p, 25p, 30p, _Z)gp' é%p' =
(Field Rate) 25p (50i) 25p (50Hz) 50p, 60p 1 285 >
Color Depth  8bit, 10bit 8bit, 10bit 10bit, 12bit
Color Space .. .. RGB 4:4:4
Sampling e ik YCC 4:4:4, 4:2:2, 4:2:0
. , Y'=0.2126xR+0.7152x Y'=0.2126xR+0.7152x Y'’=0.2627xR+0.6780x
Comporent é;%f]gffg LTS G+0.0722xB G+0.0722xB’ G+0.0593xB’
. O HaxB P’B=0.5x(B’-Y’)/(1- P’B=0.5x(B’-Y’)/(1- P’'B=0.5x(B’-Y’)/(1-
Coding P’B=0.5x(B-Y’)/(1-0.114)
PR-OAX(R-YY(1-0209) 00722 0.0722) 0.0593)
: ' PR=0.5%(R-Y))/(1-0.2160) P'R=0.5x(R-Y)/(1-0.2160) PR=0.5x(R-Y)/(1-0.2627)
SMPTE-C, EBU Rec.709, (EBU) Rec.709 G
Color Gamut D65 D65 D65 D65
Ref. White 1.099xL0.45-0.099
OE T 1.099xL0.45-0.099 1.099xL0.45-0.099 1.099xL0.45-0.099 L LR

4.500xL (0<L<0.018) 4.500xL (0<L<0.018) 4.500xL (0<L<0.018) (NCL+CL)

% LSDI : Large Screen Digital Imagery 3 24p, 30p, 60p includes 1/1.001 % Component coding for 1250/50/2:1 system — Rec.601
[ 1] SD, HD, UHDQ| =L m}2}0|E H|m
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[32! 3] Progressive vs Interlace

EH1Z, Hslo| 24fps= TVO| 25fpsLt 30fps B2 50iLt 60i2H= H4H{7} OFL|7| 20| WIS TVR HAtOZ B8t mjof|= 27|X|
A0 FrameO| ZFEICH 24fps—~50i(25fps) e 2 § 21| X10[0|7| mh20]| T Zo| Zaj|lS &t & O SAt €822
M H|mH 7HksHA| SHAZHCE 24fps—60i(30fps) Hizte| A0l =3 o S&sH #4121 2-3 pulldownO|2H= 7['HO| AFREIRICE &,
A Hm T2 oAM= 27e| ZEE BHS0] L, & A Zaj|loj M= 3%e| ZEE S0 L= AOR A 24:602| Z2j| XI0|E

o

S=OHUCE
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24fps| A B c D 4 Frames of Film

29.97fps 10 Fields of Video

Whoe T Wnoe T &g — Spi Whale
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24ips A B c D 4 Frames of Film

26.57ips| A A B Cc D D | 10 Fields of Video

Whole ‘Whole Split ‘Whole Whola

[2! 4] 2-3 pulldown / £X : Kenstone.net
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[22! 5] Test materials for stroboscopic effect evaluation / [32! 6] Result of subjective evaluation of stroboscopic effect, constant
&% : ITU-R BT 2246 aperture time: 1/240s / % : ITU-R BT 2246
SHH, 220l ME O 2 TV 3HS MSsh= AFe| SE0| 53161, £5| UHDE 7HHA CH31H0| = BHEEZ0| LS =OFEICE O]
ofl H3H ChE Tvel 7HAR S&5| Ea3l7t 7Hsdt £E22 WOHK| 1 o, LED H2t0|EQ| AHE 2 AH|H2 (CCFL H2to|E

£ MBIUE Tf 22 AtO|Z9f LCD TVOf| HsH) 25(2] Cf SHoFX|1 Ut O A Tve| 3fH0| HE -5 TS : &M =O0FE 27t

UCH= FE MU 2|ZEE SaiM= 2elsh 4 Aot Thgel a7 20 F= A3Zuh= sHAEE A= HH3A7(o

130 BROADCASTING & TECHNOLOGY



HI2{)0| HZE == Critical Flicker7t £7f2t2 & == Q{Ct. &, {&0]| AU 40 % ,
- - - _ - _ Liminance
QIX| TVE 65Q1%| 2 HEE 42 22 3}MO|2} 52T Flicker2 Q15 2H — 3
80 F A 315cdm?
82 O 2 4 QICH= Z0[Ck Off3t SHIE 328 4 9l 2T Bt & D o !

2 Frame RateZ 312 7Hs3IChn Awstn 9ict - ;
60 +
50
0 20 0 I 80 100
FOV (are-degree)
[T&! 7] Relationship between CFF and FOV / &4 :
ITU-R BT 2246
Q=0| Tz SHA|IZEEH(DVA, Dynamic Visual Acuity)dt T2l Zto| 300 —T—T—T—
MBS 20| FCh $RE2 Q7I0| OB EYIGHN| R WOl SXE WS -
Ld| 23 51H0| HHLZ OIS WEH 250/= SHE FRS S WA HC== 5 ]
O|C}. Oi= TV 31THO| HE4E 5iH0| SHSH= DMKl 5IYUS Brt Fetshn 3 T
£+ 90| nj20| Brt 2 maRige| Boyg SEsE A R IO £ ]
o N (R I T
0 20 4 6 8 10 120

Color Depth

7|Z9| HDTVE 8~10H|E
i UHDTVOllM = 10~12H|E
HE[of ULt QIZte] == QIX|

2 A3

3= H
£ MESH=E

St A ol
= M

Contrast= C|AZ2{0|2| 2|=0]| 2t EF2FEICE
L3l J2HZoflAf 2ol WaFye
SuS mEr
21 ol| M2 Az
s

oF A O
2 QU0

Barten(ramp)2| £&
== =0 0[218! 0%

K& M3LSHA| =AIA F24H &
= [ff) 12H|E7} £|0{0f SiCh= ZiS

AH

Aft
co
=

>
grall
©)
N
=

Minimum detectable contrast.
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[2! 8] Measuremets of DVA /
25 : ITU-R BT 2246
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21 9] Comparison of reproducible contrasts of non-linear coding functions and HVS

minimum detectable contrast characteristics /
&7 : ITU-R BT 2246
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Constant Luminance Encoding
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[222! 11] The CL colour encoding method / X : ITU-R BT 2246
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[22112] The CL colour encoding method / £X : ITU-R BT 2246
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(b} The BD-PSNR (dB) in terms of lightness and colour-difference
(The estimated objective image-quality improvement by applying the CL
for erther down-sampling or compression in replacement of the NCL)

BD-PSNR (dB) in terms of CIELAB L “lighiness
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The positive BD-PSNR
-0.05 values suggest that better
objective quality in an
compressed image can be
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the NCL signal.
BD-PSNR (dB) in terms of CIELAB AE “color-difference
035
0.30
0 ITE s106
s m ITE =110
= 0N u ITE 5126
E| u ITE 5151
g2 015 ITE 5153
£ ® ITE 5159
2 010 ITE s160
ITE s163
0.05
oo | mim ol | |
—0.05
Down-CL & HEVC-NCL | Down-NCL & HEVC-CL Down/HEVC CL

[T 13] NCL AT} CL A H|I / EX : ITU-R BT 2246
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