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Apremiuv ESPECIFICACAO “ULTRA HD PREMIUM”

Durante a CES 2016, em Las Vegas, foram anunciadas as especificacoes necessarias para que
um TELEVISOR possa receber o logo "ULTRA HD PREMIUM":

s RESOLUCAO DA IMAGEM: 3840 x 2160 (UHD-1 4K)

.« HDR = High Dynamic Range
SMPTE ST2084 EOTF
Desempenho de Contraste:
Mais de 1000 nits de brilho maximo e menos de 0,05 nits no nivel de preto; ou

Mais de 540 nits de brilho maximo e inferior a 0,0005 nits no nivel de preto

.« WCG — Wide Color Gamut (Paleta de Cores)
Rec. ITU-R BT.2020

Entrada de Sinal: representacao de cores (Rec2020 [TVs/Monitores] / DCI-P3 [Projetores])
Reproducao da TV: Mais de 90% das cores DCI-P3

.« COLOR BIT DEPTH: sinal de 10 bits (a norma atual do 4K é de 8 bits)
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s RESOLUCAO DA IMAGEM

i HDR = High Dynamic Range

s WCG — Wide Color Gamut

. COLOR BIT DEPTH

i HFR = High Frame Rate

s AUDIO IMERSIVO
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s RESOLUCAO DA IMAGEM
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Apremiuv ESPECIFICACAO “ULTRA HD PREMIUM”

Resolucao da imagem: 3840 x 2160 (4K)

Spatial
Resolution

femporal RESOIUtiOﬂ

Grayscale i Resolution

1 20it < 240Hz
10bit
Sbit

Competition
Area

81,2020,
Wide Color High Dynamic
Gamut Range

Cortesia AMD



TULTRAHD®
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i\
Resolucao da imagem: 3840 x 2160 (4K)

All Display resolutions / Video standards

WVGA
800 x 480

- { / |

—4

SXGA /
1280 x 1024

¥ NTSC and PAL/'SECAM are analog video standards wath no fixed honzontal resolution. The resolutions
depicted here for 4:3 aBped ratio assume square pixels, but the actual honzontal resolution (in non-square
e b R L T — .

- er 1 : 5 as countnes (for countnes, 1t 13 equivalent

to QUGA), MPEG-1 defines it as 352x288 (CTF) or 360x288 (for NTSC: 352x240 or 360x240).

T The resolutions depicted here for 16:9 wadescreen NTSC and PAL 'SECAM assume s?.nre pixels, but the
actual honzontal resolution (i non-square pixels) ranges from 520 (PALplus) to 720 (DVD).

4
: 4096 x 2160
I Although Digital Cinema System specifies 2K at the depicted resolution in square pixels, in some

situations it can assume non-square pixels and go as high as 2048 x 1536. Aspect ratio 17:9 1s approximate.

\

© Show My Screen / Display Resolution! Powered by Rifix™
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HDR — High Dynamic Range - SMPTE ST2084 EOTF
Desempenho de Contraste:
Mais de 1000 nits de brilho maximo e menos de 0,05 nits no nivel de preto; ou

Mais de 540 nits de brilho maximo e inferior a 0,0005 nits no nivel de preto
VIDEO

<+« Standard Dynamic Range w——p
High Dynamic Range

. A

Cortesia UHD Alliance Standard Dynamic Range High Dynamic Range



HDR Photo — High Dynamic Range

Into the Open (HDR) - Before and After

farbspiel-photo.com

¥ h!‘!fﬂlfg

8s

1/4s

1/8s

1/15s

1/30s

Source Photos: Nikon D7000 = Nikon AF-S DX Nikkor 10-24mm f/3.5-4.5G ED = f/8 = 1SO 100 = 30s —1/60s = tripod

Image after HDR merging and tone-mapping in Adobe Camera Raw

Final image after post-processing

klaus herrmann
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ipremum ESPECIFICACAO “ULTRA HD PREMIUM”

HDR — High Dynamic Range - SMPTE ST2084 EOTF

HDR (High Dynamic Range) &1& ?

SDRE 7R HDRZR 7R
Cortesia NHK STRL
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“ULTRA HD PREMIUM"”

HDR - High Dynamic Range - SMPTE ST2084 EOTF

Chasing the human vision system

Human Dynamic Range

Color  Contrast Capture

Human Dynamic Range

Post
Production

Color  Contrast Capture

RTG Technology Summit. Unaer embarqgo until December &, 2015, 9a.m. EST.

Production

What Viewer Sees

Mastering  Distribution  Display  Color  Contrast

0.05-100 cd/m?

What Viewer Sees

Mastering  Distribution  Display  Color  Contrast

0.0005-10,000 cd/m?
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HDR - High Dynamic Range - SMPTE ST2084 EOTF

Real World Human Vision CurrentTV  After 2~3
Years

Moan hgf.n c 0.0008nits v

107

10

Star light 4
10°

Sunlight -@- ' 10°
HDR
10°
N
indoor ight &  10? 400““[\(,
10° {

Luminance Level

Cortesia AMD
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HDR - High Dynamic Range - SMPTE ST2084 EOTF

0 10° 104 102 1 102 104 10° 10°
nits

Real Life

Human Vision

ﬁ

CRT

—

LCD

ﬁ

Figure 1 : Luminance Dynamic Range

Cortesia KEEPIXO
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HDR - High Dynamic Range - SMPTE ST2084 EOTF

Faixa Dinamica de Luminosidade | 000 nits .
Moonlight Sunlight - SDR -

Clear Street  Sunset, HDR master
Starlight Crescent Full Lighting Sunrise Overcast Hazy Direct

|
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SDR
Cortesia Rohde & Schwarz Cortesia PHILIPS
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HDR - High Dynamic Range - SMPTE ST2084 EOTF
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HDR - High Dynamic Range - SMPTE ST2084 EOTF

EOTF (Electro-Optical Transfer Function)

A
10° | sMPTE ST.200

REC.709 10 Dbits (ITU-R BT.709)

[
o
> -

-  Gamma Rec.709 8 bits
- Gamma Rec.709 10 bits
- SMPTE ST.2084

Linear Luminance (cd/m2)
=

0 200 400 660 800 1000
Code Levels

EOTF examples - SMPTE ST.2084 vs. Gamma

Cortesia KEEPIXO
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Cortesia UHD Alliance



7 ULTRAHD"
A\ PREMIUM

-1
e N

ULTRA HD

- 1
— ' W

ULTRA HD

e WCG — Wide Color Gamut

- 1
e o B N

ULTRA HD

- 1
— ' W

ULTRA HD

- 1
— ' W

ULTRA HD




7 ULTRAHD"

Apremium ESPECIFICACAO “ULTRA HD PREMIUM”

WCG - Wide Color Gamut (Paleta de Cores) — representacao de cores SMPTE BT.2020
com uma paleta de cores estendida, muito proxima da visao humana, ja que a exibida
nas atuais TVs HD representa apenas uma pequena parte do espectro de cores que 0s

olhos podem ver 09-

081 £
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Cortesia IEC — International Electrotechnical Commission
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“ULTRA HD PREMIUM"”

WCG — Wide Color Gamut (Paleta de Cores

Chasing the human vision system

Human Dynamic Range

Color  Contrast Capture
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RTG Technology Summit. Under embargo until December &, 2015, 9a.m. EST.

Production

Production

What Viewer Sees

Mastering  Distribution  Display — Color  Contrast

4 /M
e,
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0.05-100 cd/m?

What Viewer Sees

Mastering  Distribution  Display — Color  Contrast

0.0005-10,000 cd/m?



