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+
Collaboration
+
Experience
+
Connection
+
Creating Shared Value
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Panasonic

TpLtAY AT 71E MY

PyeongChang 2018"
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| iy |
- UHD & Network

Business Solution Team

2015. 07. 06

UHDE: HEH S 7|0 bier IlixEe] 7| T

1. 4K/ 8K Ht& 7|= ETHEQ}

©

ret
o

2. UHDTVHEZE?|=
- BT.2020 & HDR (High Dynamic Range)

w

. 4K A= A 0| =2 8
- 6G, 12G, SDI / Optical / IP Transmission

4. 4K Camera A2 0|0 X| MM
5. New Products / Solutions

Ok
Panasonic 1!

PyeongChang 2018

QR
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1. 4K/ 8K &t& 7= E

—
Y& 4K/ 8K x D A=
W 20158 = O£ 0|F, 2018H = O|= 9| x4 AH =l 2.
W 2016 6€ Al i o™
mTv HI"AHHIM = 2016'—45 IER] 4K =A1217t FARE TV 2ol o
W 8K =AT|7L HAE TVE 27| WY HE S
B XPAMICH CAS A|ARI2 Z0tZE A™E o7
*CAS RSO 7t F| SARE Y MEE EF Z2OUZ AN = JEE X|st=
AAEE ek WOl X|Auat] CAS (DL B, 0HESHE)
L4 L 45 L 8 L 17 L 18
— Iy ® ® 2 ° &2
Brazil WC ! | Rio Olympic | Winter Olympi¢ Russia WC
' ' A H A
) €8110 Launch E BS Satellite L'aum;[u
cs P ; :
124/128 | 4K Trail 4K i -Tim shasing with 4K/3K i
{ Broadcast  Broadcast t -4K: Max ach_ BK:feh !
BS i i BS:1Tch 4K/8K TI'II| Broadcast 4K/8K Broadcast |
Panasonic !
PyeongChang 2018
QP

W 5 3: 2014 122 NTV plus/SES Astra/Eutelsat 4K | 8t5 A|ZH
2016 SES Astra 4K Multi Ch. / Eutelsat plan 4K 85 0|

W S0|: Comcast(50| £/} ?1|0|ZAH 70|£8 SEH4KHUE,
DirecTV/HISPA SAT: 2|42 E3H 4K AE

W 312 KBS / X|MTIIE SAI0Z 20154 128 AlEurs A o H.
A 0|E Y& 2 2014 42 A%t/ A710[210| = (9] ) 2014 128 A|Z}

'(NTV pluisusslﬁl)‘.SES Astra /Czech)

(Eutelsat )French)
(Eutelsat /French) !

North America o : 4K Broadcast

(Comcast) " o

s 7 ik
Satellite :4KTr|a| : 3 i Ak

roadcas roadcas oadcas
dcast (DlrecT\() Broadcast Bfoadcast
(HISPA SATY (HISPA SAT)  (DirecTV)

|| X
PyeongChang 2018

%Y

Panasonic

‘ 13 ‘ 14 ‘ ‘15 . 16 ‘17 .18 19 ‘20
! T A . Y A ‘, ‘. A_‘_‘_‘_L ,
i I FIFAWC' ! 1" Olympic ! IFAWO 1 Tokyo !
Korea ! 0 PR | S r ' -0|y:3;.ci
(KBS.MBC.SBS. EBS) ..., 2", 1., 3¢ . A oty '
Terrestrial 4KTriat %\siadl Games 4K Broadcast i ' AL : ;
! N Brdadca§t i ] i | 8K Ttial ! !
KCTA) Cable
( ) :4KTn;Broadcasft4K Broadcast i i E i Brslcest i i
KT skylife)Satellite i ' ' ' ‘ T
( kyife) '4KTr|aI Broadgas ] 1 ] 0 H
dcast l H i g i
Europe il | TF S Té & ' : : : :
Terrestrial TERCH Opén’ ¢nn|sl N H | ' '
4K Trial Broadcast ~ 4KTrial B‘rca_dcas( i i 1 i H
! (Terrestrial, Satelite } (Abertis /:Spain) ! 0 0 ! !
BOR - (Eronce Tplovisionporch)___| o : 5 ;
4K Live Trial {Sochi W Olympic  #KTrial Broadcast! 4K Broadcast | i i
(BSkyB.) [4KLive Trial  (NTV plusiRussia) | (SESAstna/Luxembourg ; :
i : :
] | :
A ! H
i 1 t
] | |
i f H
] |
! |
+
! H
! |
( |
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2. UHD TV E& 7| (BT.2020 & HDR (High Dynamic Range ))

Super Hi-Vision (8K) Recorder

8K Dual Green signal Z¢{0|0{ / |24

47l19] express P2 card 2} micro P2 card At
8K Al Q1A LIS I8, AVC Intra 4K 2 E AL
4U compact size

Specification

ol a4 Video: Dual Green (59.94Hz)
S Audio: SDI embedded or MADI max 32ch

Video: Dual Green (59.94Hz)
= 4K HD HD Monitor
Audio:  SDI embedded, MADI

8K 2= AVC Intra 4K (High 4:2:2 Intra @L5.2) x 2

HD Proxy  avc intra 100 (High 4:2:2 Intra @L4.1)
=)
k ~z= expressP2 card slot x 8 (4 cards per 1 group)
- ﬁ =X microP2 card slot x 2 (1 card per 1 group)
Panasonic el
R

2. UHD TV E&7|&= (BT.2020 & HDR (High Dynamic Range ))

(1) BT.2020 UHDTV H|C|Q =S X 7|&

Rec. BT.20202 2012 ITU-RO|A EZZECHOZ M.
- 2| gy 0|E 120Hz / Rec.2020 wide—-gamut BT 3}

S | Col Bit
Standard Resolution dullE Signal Format orer ' Frame Rate
Structure Space Depth
SMPTE 428-1
) 4096x2160 4:4:4 XYZ DCI-P2 12 24p
4K-Cinema
» 4:2:2 ¥CgC,
SNLT(TE'QPZL\B ' ~ Ree.709 24p/25p/30p/
= t
. e 4096x2160 4:4:4 ¥Catn,REB 10,12 p/2opiSTp
Cinematography s RecGecB 48p/50p/60p
4.4 rsOrsBrs
Production s (FS: Free Scale) FS-gamut
UHDTV1: 4:2:0 YCgC,
o 24p/25p/30p/
ITU-R BT.2020 3840%2160 292 YC.C Rec.2020
‘2 sCr ) 10,12 50p/60p/
UHDTV UHDTV2: Wide-gamut B
76804320 YCgCr, RGB .

ITU-R Recommendation BT.2020, more commonly known by the abbreviations Rec. 2020 or BT.2020,
defines various aspects of UHDTV such as display resolution, frame rate, chroma subsampling, bit depth,
and color space.lll It was posted)(%n the International Telecommunication Union (ITU) website on August 23, 2012.

Panasonic !

PyeongChang 2018

QR
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2. UHD TV E& 7| (BT.2020 & HDR (High Dynamic Range ))

UHDTV (Rec. 2020)

DCI-P3 (Digital Cinema)

HDTV (Rec.709)

Panasonic

PyeongChang 2018”

QR

X
I

2.UHD TV &

= (BT.2020 & HDR (High Dynamic Range ))

W AXfe| C|AE 0| C|HO| A= 1000nit (nit: = EH)7HX| 2 oHA|
W 3X|o| 4K / UHD ABHCIE S 100 nit 7HX|EF B3 SHA|
H HDR 2 3}HQ| 30|20|E 222 C|AE 09 DI 2ES &S0 2Lt MEUSHA EHSH= 7|5,
Color
BT.2020

Panasonic

=
e L B

<

100n|1|/
10,000?}/
Luminance

715

PyeongChang 2018"

QR

=5}

4K/UHD :
/ Resolution

High
Dynamic
Range

will improve
these area.
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Recl World . O @ PN, LNy
AN | SN O Bl (O] MR £l 7|S nt.
e 2 1m2gt 17Hea0| 3|28 Lt
- $|E0| £h9| LIEE 2ol EH9l 201, K|
el 2{ Aot Sl MKS TH{A|0) &3Hch.

Light units are

in candela/m?,

more

conzeniently A AZHO| M Nit

spoken -

“Nits” HER BEE2 EE 0.08 nits 0f| A
g2 R22 330,000 nits2 CHAESIA|

- EXH

330,000 nits

: ;3‘ .‘i":%"- &

3600 nits 2200 nits

40 nits

REC.709 10 stop ( 1024 steps )
0.117 Nits- 100 Nits

(x 855)
——— DCI-P3 11 stop (2048steps)
0.024 Nits - 48 Nits
x7| CRT TV: LCD TV: oI7to| & (x2000)
100 Nits 1000-1500 Nits 0.001 Nits - 20,000 Nits
24 stops

Panasonic | | dxfel HE|2 ARMCIEE X M7|Eo| CIAED 0] 7|&2 RHYSHR| 2 EHHO| ALt

PyeongChang 2018”

QR

2. UHD TV E&7|&= (BT.2020 & HDR (High Dynamic Range ))

B Nits Limitation --- Gamma Curve

SDR HDR
Display luminance i. - Display luminance -

= —
10,000 Nits 10,000 Nits
1,000 Nits 1,000 Nits
“illlnl
100 Nits / ....... 100 Nits
]

Scene luminance Scene luminance

Panasonic !

PyeongChang 2018"

QR

-61 -



oj2fe] S AN I 71

2. UHD TV E& 7| (BT.2020 & HDR (High Dynamic Range ))

1
0o

High Dynamic Range Picture - HDR

AZlo| gt 22Tt ofF e o
ClE| 20| &BiA]
sk 7} 0} 20|}, 20/Z0] of e

=-

Panasonic !

PyeongChang 2018”

QR

ApF e EE OfbbaY H2[Z0A HDR 7| s& R &otLtR?

Production flow for HDR
S10| CHO|LHD) 2 QIX| £ & BAEZZEM CHoj|Af O|Z0{X| = H|2|7 V-Log ¥t 1208 T2 A2
Code
§ Value g g
E Linear % Quantization g EOTF S Linear
cad c (Reverse EOTF) i
2 3 alu‘*’e Luminance vgluee
Half-float 16b b m Integermb
=

HDR
->| Player H EOTE |—P| Display

Half-float 16b

BT.2020 Integer 10b

Digital capture /BT709 Peak 1000nit

Integer 10b
« EOTF: Electro-Optical Transfer Function = "
» OETF: Otical-Electro Transfer Function
ITU-R
Radiocommunication Sector of ITU
BHxE:
Recommendation ITU-R BT.1886 (03/2011)
_— k Reference electro-optical transfer function
Panasonic _| for flat panel displays used in HDTV
PyeongChang 2018" studio production
%Y
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2. UHD TV E& 7| (BT.2020 & HDR (High Dynamic Range ))

HDRS AtE3t 2lo|2 Z2EM

Peak 1000nit

EOTF (Electro-Optical transfer function)
QETF ( Opto-electrical transfer function)

LIVE Broadcast flow for HDR

o2k L= OETF Z&o)

4K/UHDTV,
with HDR

HDR
EOTF

BT.2020
FHHlEk Apd| H2 B2 = E e (Wide Latitude)

HDR BT.2020
O ETF

— Transmission

[N ——

_x
Panasonic Ll
Q9

2. UHD TV E&7|%= (BT.2020 & HDR (High Dynamic Range ))
BDA HDR E&F (E8E3)

Color space YCbCr BT.2020 (non constant luminance)
Bits 10 bits
EOTF SMPTE 2084 EOTF (10bits) and ITU (e.g. BBC EOTF)

B “Maximum Average Luminance” not to exceed 400nits.
Peak luminance m Over 1000 nits should be limited to specular highlights
which are expected to be a small percentage of the picture area.

Max/Min N
Luminance(stati Mastering display color volume SEI,
% o) Content peak luminance and Maximum Average Luminance
@
Q
S Color Volume
m Mapping (dynami No Mandatory (HDMI2.0) , TBD (HDMI2.1
c)
Next Gen. Blu-ray disc Next Gen. Blu-ray Device Next Gen. 4K/UHDTV (HDR Ready TV)
: AK/UHDTY|
HDRMIeoiSteany B oo
(HEVC 10bit) or later — —

Displa
° HDR(SDR) o HDR color Paiely
Video Decoder i ! Mappin
> 70 PR — pping init
SDR Video Stream HEVC 10bit Decoder | '

(HEVC 10bit) (UHD/HD video)

HDR => SDR SDRTV
Color mapping

Ok
Panasonic 1!

PyeongChang 2018

QR
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3.4K M3 70| &9 &&

4K/UHD Electrical Interface Outline
SMPTE 0f| Al 4K/UHD M X} QI EHI§|0|A BEZES}
Multi-link 3G-SDI AEHCIE (ST 425-x) &3} 22
Multi-link 6G/12G-SDI AEHCIE (ST 2081-x/ST2082-x)= S x| 7 2 Z.
Multi-link 24G-SDI (ST 2083-x)= A 2| 5.
Sampli
ng | | 3G-sDI | 6G-sDI 12G-SDI
Bit ramerate | gr4o5.x | ST 2081 ST 2082-x
depth
24%'Oi5p' Duaklink | Single-link
?(:)21;?1 48%'0?)0“ Quad-link | Duaklink Single-link
4K/ 112%‘;' Quad-link Dual-link
UHDT
V1 24%&5"' Quad-link | Dual-link Single-link
?:2451 48%’0?)0"‘ Quad-link Dual-link
112%‘;' Quad-link
P ic I
anasonlc PyeongChang 2018
€%

3.4K M AHOolE29 82

UHD SE|Z QIEI0|A /2
SMPTEO||A] UHD optical interface &3}
ST 2036-3 Multi-link 10G optical interface - 10 bit payload &-& (¢ixf SDI &t 2t F)
ST 2036-4 Multi-link 10G optical interface - new 12 bit payload X &
- 10G interface | 4 X| H|E2{|0|E= 10.692 Gbps

Number of links
Sampling
Bit depth Frame rate ST 2036-3 ST 2036-4
10 bit payload 12 bit payload
24p, 25p, 30p 1 3
4:2:2
10 bit 50p, 60p 2 3
100p, 120p 4
UHDTV1
24p, 25p, 30p 1 3
4:4:4
12 bit 50p, 60p 2 3
100p, 120p 6

") UHDTV1: 3840x2160
"2) 24p, 30p, 60p and 120p frame rates include 1/1.001.

Panasonic L.

PyeongChang 2018

%Y
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—_ = o
3.4K Al #0|E229] 2
Panasonic 2| VolP M &f
* SDIOA IP2 QIE{T| O] A CHH
Target ||, spiz pez & gt 2es P2 S 7
* IPnetwork & £t 15}A H|IC|Q M&
. +  Time Synchronization
Function|. ciear Frame Remote Switching
+ QIHYZ %9_# Remote control & Proxy & L|E 2
«  O|O|X| 24, 2M, ERfY 7|5 & =28t &
‘ Camera Control
Proxy Video Camera Control
Proxy Video
o 1D Video q  — HD Video
! Reference Clock
P Reference Clock Power
s Pover
‘. :

PyeongChang 2018”

QR

Panasonic

3.4K Al Alo|20] 28

Panasonic 2| VolP ™ &f

SFAL

W EtEH|2to| 25y
B S E AREE J[s AHE
SMPTE 2022, H.264, PTP S

ot

= Ot [HO| ALE
Mo, M= AtE

H.264 (Intra / LongGOP) AtE

B IEA| QA SHRI0] 4] BLE 2
P . T
anasonic Ll
QQRP
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4K signal switching

SDI=IP
Conv. Proxy Video monitoring
10GEther / ‘ of 2 cmaras
= 3G.5DI x4 E |
IP=SDI
| Conv.
'='-==.. -
SDI=IP =¥ 0GEther 4K Monitor
Conv.
3G-SDI x 4 10GEther

-
Panasonic .- .
Q9

Mt O|O|X| MM 2/3” O E EFQ 4K Camera

Large MOS sensor 2 embedded lens & x3% Z1TH E St 4K camera 1 ¢4

(affordable pixel size)
Dynamic range 24, HFR/ High resolution(4! 1# advanced DSC / Cinema) 702} 7|& & &

K=ol H| & but =2 0AFRFO| 1080P ZtO| 22| 7HEt .

- *Large single sensor with expansion lens

Sensor 1” or 4/3”

Signal
_ !‘ 2/3” lens Expansion lens
Image cil
- e
B4mount  gypansion lens In case m

Expansion Lens Total optics=16 Total opticE=16

oloo
oloo
oo|oo
00|00

Almost same size
as 2/3” 3 sensor prism

Proto Type

P . T
anasonic Ll _
QQRP
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2tX| A= 0|0|X| 4l A 2| Advantage

~ ®Specification

Ya .
e MTEF specification
Sensitivity
. 2/3’Lens Large 1MOS 10 K S T T
2037 3Mos Opticalsze — 08 S
EsEg RElEg] eolee 08 BN
\nm sefee 07 \ ki i p—
08 —— ST ~ ! F28
g 05 N ~ —F4
-Sensitivity becomes equal. 04 \\\\ —— Fas
( independent of sensor size) 03 _
o NN ~ Fi1
Saturation(Dynamic range) o1 \\\\ —
2/3" 3MOS Large 1MOS 0o
1) 100 200 . 300
H - Spatial frequency(lp/mm) ?E':silggo\’#ﬁne
- MTF=50%
- Large sensor has a high saturation HD : 5 Stop (F2~F11)
4K  :2.5 Stop (F2~F4.8)

Panasonic

PyeongChang 2018”

QR

3 Image Sensor Conventional Single Sensor

™ .
AN

/ 04
04
02

.‘- L A N ont)

02 /\ / \ ‘L 1 M H

0 A POSIRL

0 40 W 650
02

o

New Developed Single Sensor

RIVAWAWA

400 450 500 550 600 650 700 750 800 71\750
HEO| AMZ O|0|X] A= AAE &AZ 0I5 ZE{ XM XIE 2.
M O|OIX] WA= 2 ZHE AHE, QK| &4 X|a3F 1A
Z2{0f st AME 0| SX 3| M
. T
Panasonic .- .
@Y
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5. New Products / Solutions

4K Camera Recorder

VariCam 35

4K Studio Handy Camera
AK-UC3000

4K Multi Purpose Camera

4K 4/3” Fixed lens Camcorder .
AK-UB300

AG-DVX200

4K Camera

AG-GH4U :
4K Monitor

BT-4LH310

4K Projector
PT-RQ13K

4K Display
TH-98/84 LQ70

Panasonic !

PyeongChang 2018

QP
5. New Products / Solutions

Create Emotion

Panasonic !

PyeongChang 2018

%Y
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5. New Products / Solutions

Panasonic

| aK

Panasonic !

PyeongChang 2018

QR

5. New Products / Solutions

4K Production P2 Cloud Workflow
F&casi
Cast
VariCam 35 Large Sensor Fixed lens Camcorder AVC ULI_T{‘r—J AJ-PX380

Extension Module AG-DVX200

Expanding IP World

4K Camera System Versatile Remote Production
% s
oy |
M acUs00 “acucsoen O e e R

ok
Panasonic -

PyeongChang 2018

%Y
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5. New Products / Solutions

1900 1965 2004 2014 =
Fixed line |Dial-up | ADSL | Optical
Network Mobile 2G 3G AG/LTE 5G

E ING (Network)
| P2 Memory Card

Cloud

New application

N 3

History Video Tape
of —

Motion - g S ]
Picture
News

ING (Tapeless)

FTP
Streaming

editing

IT News Gathering

We've made a solution by..

AVL L/LTM JE’ \.aw

Panasonic !

PyeongChang 2018~

% l‘% m

PROFESSIONAL

AVLIINEN

Analog = Digital DV based Compression IT based Technology / Non media Innovation

7%

PyeongChang 2018
[e]

copyright © 2014 Panasonic all rights reserved
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Rio, Pyeongchang Innovation - Media Less Innovation

— Transferring Video Contents Files by Network —

MBC(Mountain Broadcast Centre) & Mountain Venues

IBC(International Broadcast Centre) Olympic Park

—k
Ll copyright © 2014 Panasonic all rights reserved

PyeongChang 2018
€]
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