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ST 2110-20 “Uncompressed Active Video”
* Based on RFC 4175 :

ST2110-30 “PCM Audio”
NSV

ST2110-31 “AES3 Compressed Audio
Formats”

= ST2110-40 “Ancillary Data”
= ST2110-50 “SMPTE 2022-6"

@&AIMS

<71¥ 9> SMPTE 2110 ¥H(E3 W53} 7]& 2017-08—-08)

A Hg st=gojo] oEFA @ FHo] EVEEIYH B 7]TE9]
T4 A2 FA (CPU), #WXEE (Memory), LI AEZX(GPU) d5 L AXE0]
7] < =

& ol wet Jby F@o] BkahAl AHWA GA2E AL JWOE F
% Adel TEHel we RRelA olfeldiu ot SDI d=del: oA

Fls
E7}53% FEo w2 ofds] Hol A}, o] FEo] [P Network® A3+E ™A Network



ZES o} ZInke] 7HE ZEol AALYHA AL Thestal v A= sk vt
i‘% el ThsetAl =M S st=dlojel TeitA] @ AFEE el

el At

20164 83 ol AR SK A% fEd vRae], el 4K SEY
Auls 5 gAee dHel Awe wAo % J&e BHew

9ol t}. 715_4 SDI 74k 7] o] gt Holo of ko Network,
IT 7] 71%S 53 A2 ve] 7&e 4 shar Qiek mebd P
ko] Agke veg Yushs Adsde BEoR o olel @ ol
el A w2 o]Eo] IP AF A V& EE i

o
T F8 AAE = AAF el @AE sbshal

Ir

3) SMPTE 2082 12G SDI H2 =

12G—SDIx=, HD—SDI(2K-1080i)°l] H]3}le] 8ull, 3G—SDI(2K-1080p)°ll H]ste] 4uj<]
ARF(HD) S A5T + A= ﬁ%—ﬂM(zLK-zwop)og SMPTE 2082 (2015%1)e]l A
sl ek o] FAMME 126 Aol AEHE FEAE Y FHA 0 L
21l R =R o ) TR | Al =¥l *éﬁla— we#d w, SMPTE 208204+
S4d9Ax 75 Q FFA ]a, 75 Q BNCH AYY, T3¢ 2l'd 22 (Return loss) 7}
RE AR 9 4 dBE A

e 12G SDI A9 Aok

n 2] HEANTE 2a18d (UHD) A o]t o] gk =a13td Aol 4K 2 8K -5
&2 VIDEO AlzAeg]E 943 Wi o= HDolM UHDZHA =83 4= & 12G
Single Mode7} 715 AT}, 7]£9] 3G Aol &S 47] Asst] A&t 45 4919
E3e st=4lo] An7F Eo7kar, 4] Eloln Ao Aol lom, golH
SA ool WAgt, 1o mE AJA FAM R wjE o R o ). o] gt
FAHS st F A9 7]£€9] 12G Single Mode?l Zolt}, <138 10>2 12G
SDI W29 FEA|~" FAEE YERd Zlolth 12G-SDI ¥4 7]&3 5d¢
slite] Aol &2 UHD 974 ddo] 7Fed 42 dov 44 Aged we s
FA9 7 A dAR A Al AR Aol Yok Aol st



B SKYUHD 12 Diagram

UHD 1 MON UHD 2 MON

Bt 'E"-
X-AVC 1600.MXF [Audimeon]
=% |
o i y—l — SKY TX1-1

| I sk 1 vDa
- [ 11M 1@ |
r EX SKY TX1-2

' LCRCP ] ACO
I

MAs - chl Bu |—' 2 28 2@ —
Storage : | : 3.
=< UHD2 CReE
- 3 _se SKY TX2-1
H aos | i
1 T2 '-o chasu I_ 425 4@ | ACO SKY TX2-2
apc || apc L Cars ] !

Tie 5

4) IP 99aZ5E9 AAA SDN 7|9k MEYT &&3 AA7Y

L BAANA olfrE FHAT AXE o Aol YELI(SDN : Software
Defined Network)E AZEHo] TagwS S YEYT FA=AAI Ao 2
ek 839 E dAgsA AYS 5 ' AAY UEYA VlEelt. olE 99
SDNelM+= WELYAS dole HwW(data plane)¥ #|oJH W (control plane)<
2 star o] Apolo] wE3HE A H|AE AT, WEYD E&AT o
’8}e] gt Alo] FAHES ﬁi:aﬂuolz‘s}oq Hlo]E] WA o] Ro]x|= BEAl /]S
thFst Aoz Ao 4 o) AT A 7] dAlel i SDN2 %she}
7)1 k= 7)ol /\}%X}ﬂ Al Zbel whel FA AR Aot A e
t ATk AT E AR HESLAE Aoste= 712 1980 d]dl 573t
Pz

SH(N) 7ls=o] Hzx =99 o]%, Ak xglste] Al JAHY 7]¥F SDNo =
gk 2oz Ay ) 1980 tholl AT&TOlA No. 7 L2 EZFS 0|83k 800
AU A2 AEEEA No. 7 a3 7 e 9% AW DBE 23|39 800
A1 ]

2 3o ARE AOFEE 3 AoA vFEdT. F Azwskr|zl AojEw
7I5S st dg wEr)= HolHYWH TS gk Aolth. ol 90t &
ATM 7|9l #S o]FWA Programmable Networkel]l 33 A37F ©ol



» SDN¢| 7

SDN  AlojgHy dgddls st ideld. dubd o= SDN#
OpenFlow7} A3 AN Zeoe=z d#A AR SDN2 1 35 7|&s=
OpenFlowWhe 434 = &=tk SDN2 E4 ¢ 2 /de= YES A 732 52
A= HEtrd o™, OpenFlows SDN& 98 QIH#Hol~ 7|9 shytoltt. dX|
SDN ##38tE Fxstal glE ONF7F SDN& whgtie #de A F 7HA ¢
7NEA 9He mpgor sta vk AE, SDN2 AZEYSl A9
E Y (Software Defined Forwarding)S @oF 3sht}f. o] AL 29 x|/2hF-F ol A
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A2 F43H(Global Management Abstraction)E &3 = Sty Zlo|t}. SDN2
FAsE Tl o xRE YEYI #e Eo] MEE 5 UARF o v dEF

S oldl F43} =TES WA HEHAY FHE HuA oHE(EEZZX W3y
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APPLICATION LAYER | [
| Business Applications

CONTROL LAYER

Network Services .

Control Data Plane interface
(e.g., OpenFlow)

INFRASTRUCTURE LAYER

Network Device Network Device Network Device
Network Device Network Device
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A gk o}z dAAe AHUE &Hdd] tAEE VEERAE =] Jdor oA %
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TRESZS AMEgtE Aot OpenFlow TREFS AMESHH, Aol B odHolH

HHE st=doj7t ofd AZEOZE FdT ¢ glom, o] AZESolE HE
Aol AR|sle] 2&sHA M2 7leS FdTE 4 Y. OpenFlows Z2ZEF
AZ 1~4717 9] 3y ARE sz 2ddseo] izl (Zyd)e] =28 A3 4
ATt Aol Py TS FASE AT 47 WA AR A
MEE ZREFZS e 5 dia, 54 Ay ﬂ~ﬂﬁlﬁﬂ A sh¥l

MENLE A8t TAT £% vk F, OpenFlows W7E Aoshs 7%
A A58 wedw ZEadye B WEALE Adst slgelda
4olg 5 gk,

Rk
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UHDTV
g HD
UHD-1(4K) UHD-2(8K)
ol & &= (pixels/frame) 3,840 x 2,160 7,680 x 4,320 1,920 x 1,080
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(frames/sec) 30/1.001, 25, 24, 24/1.001
HEAEZ (bits/pixel) 24, 30, 36bits 24
Ho WEY H4
25 = 4:4:4:, 4:2:2, 4:2.0 4:2:0
(chroma format)
2}HH| (aspect ratio) 16:9 16:9
EE £8 Aoz
e 0= 55 100 30
(standard viewing angle)
BEE AREAZ
=+ 1872] 1.5H 0.75H 3H
(standard viewing distance)
2 H2 5 101 ~ 222 5.1

(audio channels)

== : ITU BT2020 Parameter
values(https://www.itu.int/rec/R—REC—BT.2020/en)
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17.

<} 6> DVB-T2% ATSC3.0 &

ATSC 3.0

DV3 T2

Kk
ujo

«OFDM 7|g} (LDM, MIMO, X224, NUC

*HEVC(Main 10 Profile, Level 5.1, Main

«OFDM 7|t
Tier)

+HEVC(Main 10 Profile, Scalable Main 10

Profile, Level 5.2, Main Tier)

*AC-3, AAC-LC(Low Complexity Profile)

MPEG-2 TS

MPEG-H(Low Complexity Profile)
JIP 7[HF (MMT/ROUTE)
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HAELE Zof AAeds DVB7E &4 skt DVB=
AZQA, B A2, MEYA Alea 5 o8] &oke| dAEal
ofs] W& AT DVB A2 ks RHEIL gtk DVBE whle] a5l g
TAES AAEEH, AAE AL oo FH WMEl 7Nk 531 3A, BE

ETSI(European  Telecommunications  Standards Institute)E& &3
slsit}t, 1997\d 29 ETS (European Telecommunications Standards)=4-E
vkl W ZHRA Q] OFDM (Orthogonal Frequency Division Multiplexing)

[Rko. 2 3 DVB-T dExwo] AGEA o5l 1998 F=oll M #|/dt
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<3 11> DVB-T/DVB-T2 7] H]iL

& DVB-T DVB-T2

FEC Convolutional Coding + Reed LDPC+BCH 1/2, 3/5, 2/3,
Solomon 1/2, 2/3, 3/4, 5/6, 7/8 3/4, 4/5, 5/6
QPSK, 16QAM, 64QAM,
Modes QPSK, 16QAM, 64QAM

256QAM

Guard 1/4 19/256, 1/8, 19/128,
1/4, 1/8, 1/16, 1/32
Interval 1/16, 1/32, 1/128
FFT size 2k, 8k Ik, 2k, 4k, 8k, 16k, 32k
Scattered
. 8% of total 1%, 2%, 4%, 8% of total
Pilots

Continual
) 26% of total 035% of total
Pilots

=4 0 A=3, HAAU(2015)

DVBd A= UHDTV %W&9 v S7AMEES 937 918 CM (Commercial
Module) —UHDTV &%5o] Al#¥a UHD WA H| 2~ (UHD-1, Phase 1)E $I3F
CR(Commercial Requirement)Z %9213} tlk. UHD Phase 1 ¥+ 2l9F A4
%% 7149l HEVC 7|4 ¥33ltl. UHD Phase 1S HDHEU} ©<=3d] IA 47}

gold AXelty, UHD phase 214z

Color

Space &%, High Dynamic

Range(12bit ©]}), ZH Y 7} 57k Atk 2018 7H#] UHD &A1 8] 2~ (UHD -1,

Phase—2)E A&
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DVB-T2 2T NEeE FEI EJAS
e DVB-T2 T& A|A”I2 Ao S417| Qmet LRE THALESI A QEILIE =4l JHsotn




A e fMIE S AT 5 JA0{OF 8t 7|E DVB-T CHH| S
1, $4 HEE Y &= UZE 7t=%8 PAPR(Peak to Average

o
Power Ration) & Z2a

e 7|E DVB T CHH| SFN(SiOlle Frequency Network) ds 7§41 S MHAEZ EolE 233 A
Mzx gHAE N3
« BCH/LDPC ¥ B33}, 256QAM HZE, MAE 3|H (Rotated Constellation), Z5AICIO[H{A|E]|
= Hgsio] ME 8o F A =2 Y= 28

(Transmit Diversity) &2 1E3}E 7|&2
a1

o
=
HASACH, 0|2 Q) HDTVRH 22 1SHEO| ChYsh MHIAE SHYE YoM R3g +

+ DVB-T2& 7|E2| DVB EE=1t 7tedt &g Us BES SHE oI, 2d= 70

Z YAlg x| Ystol M 8 H[EQ)
e FFT 37| E3H 2K, 8K52|01|E 1IC 4K, 16K 12
ot EHS

Yo Clgfet BeRE A8 B,

=7 1 A=xl, HAA(2015)

« ATSC

ATSCE w79 Ay gxd TV WA xesh 7|72 19824
AP dd whEap sz dFEQl VSB (Vestigial Side Band) W&
7ol 7]9kgk ATSCO] A3t DTV WAs dEEsS 19959 A4k
Aot ATSC W 742 1996 =g A= 2007d A b=, 7L
ol=dE|L; oA DTV WE FFo=2 AP HATt. *4d3t UHD W&ol wsto
ATSC= 201083 79 At W% 7|+ 7|8 = (Planning Team 2 Next
Generation Broadcast Television)S A%t al PT2x= A #H4S 93
FAAR TR 7EES =& f8 A AA 80od el 7)o B y|&o] dis
TRE 8FsY 20109, 20119 7 WY AEXADE HE 2 EASTES
@3t PT 2C, 39 9 WEdelelE tF+= PT 2D, stelHig= HEYAE

F= PT 2EE A5l Fopd AA=oE skt 2011d 119 ATSC=
ATSC 3.00.% g 2Ad BF 7le ZTstE Al A= 7= 15(TG3
Technology Group on ATSC 3.0)& T3] EAAR xFst &5l 2wkt
HEVC ®le zZdls X**%PO% 1A UHD W53 o] 554l HD &< 54
AE) 28 183 ATSC 3.0 ¥538tE 20164 2 242349t ATSC 3.0 u|=<
AR FEREFORZ 7]E ATSC 4%‘;44 Ao S ATsHA FeE MES
WEgZoa I 7S ETRIVE FEd o= stal glow <] DVBS
NHK, Sony % HAA w5 & 7]%55 Z7¥skar gtk ATSC 3.0 RFEAS,
TRES dfe/ede R 7E AT #3 &S BT Edsta gt

}‘X (@) Als

ATSC 3 242 A 2 925 998hs TG3 atstel 6719 HAw7b 15

¢



13709] YAaFoE FHH 9

1995 2000 2005 2010 2015
FOBTV

24 clT| g ATSC 3.0
AR —k— i i

13%5 1998 203 7

A w x=:
1003 1607 109¢ 2006 2000 2010

CE x =

1998 1999 2003
oTmB -
1) Cjxjegurs 2001 2006 2007

(EFS AR +  EEH PR [ B

<79 31> A4 UA" BE BE2e 94
(A@ ], 2014)

ATSC3.0 A5t WA 2=
RF 6 MHz W9 3 149 oA
W2 G315 A 71uka A < A
S31ol-+= 1370 AMHl= AlyEl e ) S
e ghRstlon thEA Anjs Alvg] Qo] W A ER ] fA%k ARE, UHD
AuB)2, stolB = Aqu] A QIS H ReF AE] A Fo] EFHH. S32+
EoAE AH 3532 93y 32-1%E 32-471A %— 4709l JAaEO T
FAHE S32-12 FE A2" 249 RF 92 9 Fop4 Wg ojgd2 I &
ol =1 [FyY AAld #HE ARRES AYsd. S32-2& =Y AT o4
X" (input format)HH, FEC =49, *dA(constellation), <AE ¥ (interleaver),
MISO/MIMO, Al2¥%®  Fol @3 A& Aot S32-394= &8A59
waveform #FHFE 7]<42l MISO, OFDM, PAPR, Bootstrap 2 Preamble©] 9l
532—4# A EA R e e vds SN WEY We 1 o
*“41 /ol ERETA 55 fg ol AFEI SNRe Bogr. S332 AlH

17 )

OMQNHE, AA3F Au) 2, Auj 2 gl o =35 @dehe S33-2, AlXl=
AR, A dE, FUE A8, gE wiAl R Muls A SOl iRt 253E
b S33-32.% A HTE S34= HEVCE 238 Bt mdo] #et xF3sts

Gt S34-13 2t Azl digt xFEsE H@Eehs S34-2, ATSC 3.0
Aujzol 98 A4S A NEAH EES Boske S34-3, ATSC 3.0
ofZgAelAs g A AT VE FAlT|e gk Frol=Els A Yske
S34—42 FAHT)



TG3 : Technology Group on ATSC 3.0
B [ T4 ASC 30 Secuny |

- Common System Elements
532 Modulation & Coding

Physical Layer Waveform
Core Broadcast Services

: Video
s34 e
TR : Presental ic
Applications & Sk maidssal
Presentation : Runtime Environment for
ATSC 3.0 Applications
Service Delivery &
S33 Synchronization
: Service Announcement &
Personalization

Management &

Protocols 533-3: Interactive Service &
Companion-Screen

S31 : System

=
)
E
£
4
&

<79 32> ATSC 3.0 Fv1w 4%
(MAA <], 2014)

ATSC 3.0 A|2Ee] EgAZE AEE <19 32>¢ 2t} Input formatting -+
WEa FAYS dEste] SH=E AEstr] AF e 24, 7124 o2 IP(Internet
protocol) 7|HFe. 2 7]@k= 31 ¢lth, BICM(bit—interleaved coded modulation)&-+
Input formattingX-oll Al IP #jZl& A4 Rrol Qg A IS FHsh=
71«24 LDPC(low—density parity check) coding, bit interleaver, non—uniform
constellation 522 TA%<o v}, Multiplexing 7]& %+ TDM(time division
multiplexing) %2 LDM(layer division multiplexing) 7]%& S°] &
Framing % interleavingF-ollA= A3t Fapa GJoA QAHHY S g
npzleto 2 Waveform  generationf-= FA1E §3t gFo]  wrEO T
Modulation & & += OFDM (orthogonal frequency —division multiplexing) ©|
ArA o ApgeT

A A7 A ASH(ITU, International Telecommunication Union)< 1865

AGE A AAATS ZAZ gl UN 28t A& 71424 F, 54 521, Ay
WE A Fag sol dig rER 2 xETe E, Had SAAJd 24,
Feolghs 9ES sk ITUANA Y& NHKE T4 o= UHD Hv Qo 3
¥o] 5AFAY. ITU-R BT.1769(Large—Screen Digital Imagery(LSDI) Image

Format, 2006)E LSDI 2}= &ol2 4K % 8K UHD H|t Qo] tidt Azt3S
Azt glem olE P A AL P8 o= eIt ITU-R BT.16879 =
MPEG—2, H.264 3}2}u|g|E Qo3 LSDI &% FEwo] that &S Ja glom,
20050 %o1® ITU-T J.601 LSDI Transport %o #3+ Aot}

ol

PO

a<)



<¥ 13> ITU-R BT.17699] AYHE A& 4

ut2to| g &
3840x2160 LSDI A|AEl 7680x4320 LSDI A|AH

7t2M 2 SHHH| 16 : 9

gielet Mg 3,840 7,680

StHT AE|IE 2tQl 2,160 4,320

HMET HY 4:2:0, 4:2:2, 4:4:4
3H FAE(H2) 23.97, 24, 25, 29.97, 30, 50, 59.94, 60

stag HES 10, 12

ITU-R BT.2020 (Parameter values for ultra—high definition television
systems for production and international programme exchange)ol|A 4K/8K
UHDTV %49 UHD A% #4(3has, Zedd T35, 499 5o oe 572
A7gstF . ITU-T H.265 (High eff1c1ency video coding)ol A& A2 l“i%“]
A4 4= BF A UHD A5 A 2 A$shr] 93 743 =
gy A% Ba BFd FPont vae UAY Aol A% ﬁLﬁOJWL
ITU-T J.83 Annex B, 64/256 QAM @& wkE3k 2 81 6 MHz 9 & 7|V o=
sto] AE &S Fol7] ko] 1024 QAMe] AlMHAL el YA Aol=
A% Aol ITU-T J1.83 Annex A, 16/32/64/128/256 QAM @ W&y} b2
2 8 MHz t9E& 7|Hbe =2 &hal Qloh, E3 ITU- RAA & vald 2t Ad
7ol w3 FF=37F AFHAAL el AEE 102 Ad eH e 7]se] ITUY
ARA T S-S 913 8719 eHe VleRT T shuE HFT AT 102 AE
orle 7]#& UHD TV & W Aol digt etje s gAY
ALg g 25A dojol g Aol

il

[e]

o iy
zo 3
2 o{

Bl g

 [EEE

IEEE (Institute of Electrical and Electronics Engineers)™ FAFE XU,
AA 71 D Hd=F AHFA 7)E Fokd #HLdE Ha VTR AR, AR,

ek A2 o] s, B3, FfE FE AR oY XS HAHOE e Hdy
NEAE gAlolth. [EEE ®+7]17% 19984 IEEE &9 <t AAAH o=
ARG Aol M T8E= 22 A7le 35 Aul2 2 dd 22O Aes
Lz o g 3}, UHDS #@sdlol A= HDBaseT Alliance 44)¢ IEEEE HDBaseT
¥<9°] IEEE X+9¥3](Standards Association,IEEE—-SA)e] X%+ X EZZ|o R
AL YSS W79 HDBaseT ZwS [EEE 1911TM ZFo=2 WA ¥ Qloh



HDBaseT+ YA g mtjo]e] FAE = = % AFAA 72X, dA
FEe AEE0] HDBaseT 055 Wil 483} ot} HDBaseTE HIYF 4k
Hltje ¢t 29, USB, oy, A S AGsAA 1}l 100 m/328 ft
g Zashd MY 7Vs kAl gtk HDBaseT+=

Cat6 Aol & <L =
wslste] Abgol golsAl shvl, 2wsld 94 LA AANE
b &

R=REeN
= =
w3 71] olEH &

« ETSI

CEC #3993 (Commission of the European Communities)”} 1987
wesl “A7]EAAAn s B 77 E 918 FEAE Aol #eE 54 (Green Paper
on the Development of the Common Market for Telecommunications
Services and Equipment, COM(87)290,30 June 1987)7c] A3t A7|EAl
HLoHERE ofy et A7 A AR I|= FEEok A7SA s WEY FE okl A
FHEANEFES AT o 1988 3Y ETFA LvostE] EE Ao ¥
ATk 3] ALe] @ qto FEhe Ve B MR FEAE Sl sl
& okl e HE Ve EES
St Aol AA EEol A RS HRE S
7| 7+&24 DVB7F 473 DVB &+ RYUS 3 FFow
A A AdE ETSIOA 43 255 499
74 (Directive) o] A eE A5 w AW 1 52 2 3|d=

A ARG S WA =B

Lo ob

HJo oY do ofy X
2 orr e r1r

o

1

]_

[«

FCC

HFEA Q]3] (FCC, Federel Comunications Commission): 1934d9]
o| 148 oz gre ~AER] F4d, 94, AlolEe] da 54 2

AbES HIAT AR Ao R qtAgT va BEFAl Eoke] A A 7

= FCCE E8A 2oz FydHgn It DTV F=AA JoAN= HF
Aelo} BAMAA oA FCC/h Adald ot FCCe 988 m2se2 dd47]7] 94
A AA7I =AMl ACATSSF FE3A A4 ATTCE A8t ATSC W42
1996 =9 XAl TV W2ls Alofstr] 913k ATSC d3]7F A st wl=
FCC7t sdgto=m fFFstd vxdws 4ol =3, FCCelA UHD <&
AHE 918k DVB-T2 29 A3 wES s7hsilh. d&wol #5152 v+
YA BE| o] X GolA] AE 40 (689 Mk) 6 Mk the] HelA DVB—T2/HEVC
7IRke] AEES $AEY 5 kWE AAsd
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A
HATh o] T 2012 11978 MEEAn 2] a1
MHE 2013 6€elE 4K-8K F< F7l i :
T AR 7F w3 2eid wel 4K-8K WEd dd ARAE] o
FR ol gton, mege] FA S IHES B Al AS AT
HEH7] AR 1 23, $54L 4K-8K Mul&e] 27] Has

]
e

2ol F3(NHK &)

7EE

U
ofk

UHD 7]+& 2006 ITUCA @& HD(2K) 7I+=& Z9ste 4K9 8K9
TR/ ZFsgel wel dA 4K+ HD sHEe 4wlE 5091A ke TV7h
AAERdow 8KE HD 3del 1682 10091 Aol TVZE AA= et dio]
UHD 7]&2 93t AlY & dF = AFUK)o =9so] gtor, J3is
fFos ot fJF8 FHZEAY, F97H, daEdel 9 Wi V7=
dhu o] ghrh, g 2007 119l NHK7F A9k 4K-8K W94 xole
o] SMPTE(Society of Motion Picture and Television Engineers)ol ]
B E A, 20139 19 ITU-T-ISO/IECO A @8 H.264 21T} 26 A ko]

Aes Ad Fo3 w2e] HEVC(High Efficiency Video Coding)”7}
st wel AAEESS #e dieol ZHEHAY. Ao RE 935k AT

AlYlnt= FE 7| Z(TOHO  Cinemas  Roppongi  Hills), 3]H|oF
e} =} (Hibiya  Scallaza), vPF5%x=%32 37}t 2]1(Marunouchi  Piccadillyl)

oot > foRd ol oy M
2 2 nd for M e o FN

At gor 299 98B K2 HBHst] AQdh £U7 4K OAE
2 el nieh 4K sisk 2957 Ao, 2094 deHAREy
4K 982 A 98 AQAREA 2 TAE 24 = A48 (Sony Digital

Motion Picture:Center, DMPC); & 7/§Adt}. dE A|FA= 4K37F 254
P i, 8Ke ASWE A I gKE HAgE Adold. gF&



g e AuEs 20204 a7 £9F oME AHS wAoR 4K A7) Fa
Z7bek 2017 o] Fo] WA Foo] WE AF 7} o

<3 14> 4K/8K 3}H =7| ¢} 283} A3t

T2 M E 3HH3 Y| ME83 Hz
oF 2008+ A TV (HDTV :
2K ° * 3201%] / DTV
(1,920*1,080=2,073,600) XSO X 5)
ot o &pA
K ° 8002 2 5501%| @st (CIXE HE, Ha)
(3,840*2,160=8,294,400)
oF 3,300+ B4 AMHCHA
8K R } 1009!1] =° .l _
(7,680*4,320=33,177,600) (public viewing &)

mlo] AR AT EZL 4Ko] ek AA Xbox oned Zwjdlch  3HH, W
B 20120 NHKSF 98WEe 27M9HSAT(F)7F 4K-8KE WEHu=
Sqlsts Ade AASte] Public Viewing  so]  o]FojAgit =,
AT AE 20124 59 19 Zo] 6 MHz2 UHF thele] 31ch 2 34chel
g I HE50 = 183.6 Mbpse 8K A4S AEsls ofaAdS AT}, w3t
AN3E] 27FFHISAT(F) & 20124 1049 $9149& o] &3t 4K FFo = JE 1 ASA
APE AN 27FSAT(F) e 2R AXg 4K Fhdete] 44 2
535199 dE 4K FFoz H3kaste] 1A gtolBE HEsta ertolu(BH) <
Adlel - W elol(CINEMA MEDIAGE)O A <=A13}e]  Public Viewing #HEE
At 20144 695-H e dHRAERER] AR W53 Z5 (Next Generation
Television & Broadcasting Promotion Forum, ©]3} NexTV 3X#)o] &7
124-128% CS(Communication Satellite)E &3 A|@WES WAISte o]
f-gote FUR Wl 5 7FgolA AlF el ZhsskAl H el BERE 2013l =
CATVOlME 4K-8K <A AEado] o]Fof #KDD
EFIHEYFS 20139 29 4K-
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o zZmPE FFe WHH] FA
A Aol AFsd GAYFREH YA sl CATVEE ol4@
AW ATAL. GPYF LTI PAL B3 ZusPE Gl EnHoz
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Agahs wuet 5e ARA E=9F SA44e PAolth NHKE $d 29
CATVElM UHD %ol 7bsd A$WaS Anstel e Rul=g=su] 2o}

FEoR AFshs Agel 4w



<3 15> NHK® CATVYS o] &3+ 4K/8K 443

FH HE Zo|E SHV 4= 56170 Mbps
ZEFAES 64QAM(32Mbps) X 256QAM(42Mbps)
N R 2~5
7 d3 CIX s 242 th=g) 2l S22 23
HEE B3 @A ITU-T J.83 Annex CEA

olo wel 2014 6EF-E = CATVAIIALIE O] At o g2 F3das) Iy &
A=re] 557 Aol AldES JiAStaL glem, IPTV ARAE &by o= A
s A= A aelM AldWES HAsk Al 7hs e AaE stis) Wokar glvh
UREAE Q1 A 9144 3] (ARIB) = 4K-8Koll t-5-8h= W53 A s7] 9

AFEETAC diall w¥Er)y] AxdArek HEAAA S
12 £, 20143 3€ol ‘ZaelHE TV

| P Qo= A4S A= & WEAAATY o] &8k
ARIB #E7M4s AE- QTS s 549 77l A4
gFol a3 Zleatdel s dAxe] FH2 A
79oli= ARIB =49 #Ao] o] Folxtt. L7k NexTV 3%
A grs = A A olAL AR T ARl el A= 2
e A U el Az CATVAAE 2014 8€HEl ‘CATV
1% 271" F CATVIAY Zaualds TVHSe o #d 7|&4
ato] AR EA l*u“‘)ﬂ 24&5*171”HJM i B R R P I
HEAEH YECATV7=F 3] 9 AREALER
T RAGel dis HEska QU
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A7 wol vk #AHE Atk AT7E BES Well A 4K GRS
A8k 45, HDEH 1719 &1 50 FastAnt 4K+ A4 47071 B a3,
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S o718 @YHo] Yrk Aol Av|Ho] Sk ool mek BA NexTV EL
481 A HILE AL NG AFADE SR

= TE8HAA 8K Az 7)Ao e
A FRFoRA 201435 F@shs ey A#s|AE 8Kel|l o et = e

Az =AE 4= Qs F18ka vk B3 NHKEE 7] &9 45 201430 qu
AN E gtES d8stAA slolBRYE NAER FRE zzad By JRE
A FAsh= Anl2 Abele AlFAEoR AR 2 23, 4K-8K HPJ*—OH of g
WEE2l

AAMH 2= sho]lBE = HAE Veitds B2 AE7F 225 3l

AA HvE s ol stelHEE ARE fi 747l F 4K We TV Bk 55
& B = MEES] The A ZIdEH L 3

A7l 1= A& 7Fe’ 100 Mbps

AT},
dre 2016\ 89 1¥9%E 8K UHD(SHV) AldW4<S atar vk 1glar 18
129 1<4¥ 8K UHD 2%&= AAAZE AAgd. spArut, < 1

AAgtth= 8K UHD #WEE A9 8K UHDAIAWSE FFo=
2~3d ¥, 7}¢ 4F¥ 8K UHDWEo® AFd Fx g &4 I 8K
& 8K HEVC, 60 fps, 10 bit/4:2:0, HDR(HLG) 22.2ch.t] 9, 85~90
S sha AN, Yol 8K UHDW42 ZadS 120 fpsOﬂ SHE

l

FaL ok A RE 120 fpse 9% <l=y/daE v} HAoi 18 12¢ 19 8K UHD
Wbz = AFAAF 5] e Abstolt}, A AR el 8K UHD 4 SK@60
fps® 2 ubol] §le Fxeld A= 8K UHD 3 o] 10 bit 8K HEVCe] 85~90
Mbpsol A tha F-=F3lo] o] sfjAde] Has] welt, 53] 10 bit 8K HEVCEE
TVel A BT.2020

ANAHe 90 wold EolZ2717F fdA %71 wol dA 10
bitZ o] 9= 8K UHD #ES 12 bitZ A7) HEVC &F
12 bitfé— Al gsoFst BT.2020 A AEES 90 % o A2
129 19 AANslE R 8K UHD ¥4 H.265(HEVC) ¢

& el gls o= HRIth v oEA Huw JEES
AAl 2~34 ®Ee] 7HF HEolx] Fmdlof sHE FE3 Ao W
AW Zlork i Floju A7|eltt dES 22.2cholPte = F
AR E774A] 6}&4}41 shar glo] vl @A A olgl= XA 7kA] ®EaL 2
718 8K UHDE&S % AlAle] &= A
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AT FEAFAFH 52 ANl PEAuzY IEHE S5,
3 ol

ol-g#Fel Mol el 7losk= T 4K-8K WE= A% 7leAF Bl =+l
He ZRIaf-Auze B3d o8 =9ste de HHoR AdEdY. o
7ol = FFAgol ek NS AH| o] aestel] wdk HES] 7} 4K-8Ke] =X
Al 271dAl AT Akl FIAAAE Auletar d& Fopll AL
=4 AL Hoks ERe= Aol dasiths Abe]l AZIZE HAd ol

NexTV ¥ 2013 59 AR A7 85717] #d AxzdA4, SAARIA
= oA 3o ALADoZA 4K-8K FREAR H=HTE NexTV EHE
4K-8K9] AA ] WEA ]~ HE38LE 93 HAEH

9 = 5% Vet 5o AsE
Al AAD SRS HAEANE AMYS s $hioh 1 e s, AR 4K-8Kel
&3 AL EA| 2] HAEWE 753 8189 AAS 93 A5olth =4
FAH-53t WA HEVCE &3 dets] 5753t 4o s AY 59
AXo|th AAE #AVF-dAY U wEsh 713 AAl] o &4 A
S0 =79 %‘dﬂr 4K-8K ¢ 7l=9] g A7) Folth o5 93] THF 42 4K-8K
o WA M|~ 27 A&st 9@ Fad Ve AF T 7S] A8l

)
2012 % HA oAt A AN ESHAEN =AY (309 5
AAstar, 2013d% HA  dald M 4K-8KE 83 WH-Tal FEof
AARAA (159 50005 <d)'S ZASte] WE MAERES A% VedET TY
7HS AYE] gk Ed NexTV 92 2014 o] F Ao A

WEarolehs 7l wEetal vk S, NexTV 22 20149 69 258 459
fdyor Avbuke] 124:-128% CS UAEWF(Chi502)& o]83dto] At el 4K
AiE-AE  Channel 4K; & 70418t

— BEALG A

N EEARA, CATVAREAL, IPTVAREAL S5 4K F4e] d$49-VOoD
AlAA B2, 8K FAe] AEA7 Fol ol FolA] gk 2Abol (BE) TVHE-2 2014
8¢ 319 JHHE KTV "Havzda Hol 201494 wH HE=E  NHK
QAFHRBOBE=3e] 8K gholB Fhvg} FddEs AFHAde ATt o
A= F459 NHK SAPEE=9 S4o] 8K 7hvletE dA|skal, ZHALo]
Aol A AL Alel-wEFH (K-OPTIL.com) 9] CWDM(JJr AEdts) dsd=
Aol 314-& Afrske] oF 3 Km "ozl kAR TVl A E3th ol ~EZ(ASTRO)
t)zpele]l FAad WA 8K60P ZhelEke] glolv Oﬂ*Wi(m Gbps)ZS 1674
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1) HDR 7= 4% 24 A& 2 et

HDR/WCG Hltl 2 Mu|~E 93 7% Q42 w37l 94 $-4 HDR %
WCG Aol dis] WA Awstazl 3k, HDRS AWty o=z &4 H|gQ
ARz A AT = HebHQl 1,000:1 o4& ovErE sty xEvieh g &gt
Ao} gol7h of kA 2ol 7k 9l o MPEGOA &= <3 20>¢9} o] 917te] 3% =&
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<3 20> MPEG Aol w& godn &7
F ol
SDR (Standard Dynamic Range) <=1,000:1
EDR (Enhanced Dynamic Range) 1,000:1 ~ 100,000:1
HDR (High Dynamic Range) >100,000:1

<19 35>+ H|T ZH]of] o]2 = AWb4Ql IS (HeFstst
Ht) e AEAe 58 =L = JAES OETF(Opto—Electrical
Transfer Function, FAW3E)E A&etar, 28 A F71=2 NuA R4S AR

the, dRbARl Hltle lzH e 4¥41E (8 bit 5& 10 bit, YCbCr, 4:2:0)%
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2 S JEE WH3s= O0TF (Optlcal—to—Optlcal Transfer Function)&
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stgl5eo], BT.709 @ BT.20200& A9 @ Ay v #d FF5% A o5 o
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| oA AgsHE BT.188601 A 2l® EOTFE ol 100nits BF7]el 2 ghgt
] 1,000nits ©]4<¢l HDR A% o W42 HstA] 97
Rdo] 7]9kgk EOTFE©] AQbHAAAL ok 2 Foll thixA<l
Dolby7} Al¢tate] ‘14d 89ell SMPTEST2084¢] jel®l PQ-EOTF=®
Barten®| 14 A|Z} mdlo] 7]ukg %0% o) ¥7] 10,000nitsoll & ste shg=o)t},
HbH | Philips7F #|9el= EOTF= PQ—EOTF®} 5Y 34 Barten® AX| A7} wdlof
7S Fou Hdl ¥yl 5,000nitsol] HZH 3 Shrolty. <y 37>
PQ-EOTF$} Philips®] EOTFE Hwd o= pqlOkis PQ-EOTFE, phbki
Philips EOTFE uUehH, pgskE PQEOTFE HW 7] 5,000nits®, phlOk:
Philips EOTFZ Ht| 9] 10,000nits® %43 EOTFZ uverdth. Dolby$}
Philips®] EOTF+= A& AR SAS 7Hs & 4 vk ITU-ReA+= HDR 4l
EIDR(Enhanced Image Dynamic Range)o]gl= £0]E Alg3}7|= 3slaz, UHD
TVel EIDR HIYQZE 2&3l7] $3 EIDRTV 37} a=o], ‘159 7¢
slefe A Ha 29HEs ST AR oY, FoHE A K AdE O‘E}
EIDRTV ZF#&3tolA F& =9 i glE 7|45 OETFS EOTF tigh 7o
NHK, BBC, Dolby, Philips 5°] 7 Ale] 7]%< wradslr] 98] iy =4 9}
Dolby¢} Philips®] #|¢t &S PQ—-EOTF$t Philips EOTF7} &% &4014
At o7 <1y 37> M HEAH(picture monitoring/color grading) THA A
reference monitors S3 EOTFE 283t A& 9] s} 9 Azto] Fel= A %=}7}
detes o] HEE BAS Wt o] uwj, AdE EOTFEL nits w99
Azt dAxlse] Aaists 93 3holBR, el EOTFE A&
2% = nits T S 7HHA Hof FATAA AFSE = T aZ o] 7F FAITe] A
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AA st EE. o]#EF o= A¢tE OETFE HLG(Hybrid Log—Gamma) OETF
AdA=r}. HLG OETF+ ‘“reference white”?] 7] 2z E HAARRlE “0.

N
N
q
N
L
Ry
Ry

oo A Y

= oo X 2 4
PR moe BN N

o =



wj=g 3k, “reference white” 1719 128) ¥V & M= A AALEE
W3 Jlssle® <a¥ 37>3 o] PQ-EOTF$} Philips EOTF 201549 10€
33HDR/WCG H|H 2 AH|A~E 9t %8t 5 417 AA AT NHKeF BBC7h
A|Fet OETF+= Barten®] SIA|AZ} Rdlo]] X % 3}y o °‘?<1 FohE WA g,
SDR A1 &9] 749 BT.7099] A2 %o = OETF A% A A vt 2 A2} 3} ol A
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« FAEE 9% detdole

— 4 detdlo]lH (Static Metadata)
EOTF A7 Al 9155151 50], SMPTE ST2084 oA 4| ¥ PQ-EOTFE A}&5H=

Aol Al A= EOTFE  A&3 HHge AlsE dydstaz &+
t=Egole Hu e wEE W aﬂ A AR GA A AREH
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#rh. ol 98, SMPTEST208600 4= 1]¢a1]}ag-mqg_g§q A 1A
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point), ¥17] W% (luminance range)E WEMHoJE 2 A olsle] ‘143 109 ¥Fo 2
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. WHe R
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HT] S AFE F53lae] gojA], Hu 7] 4,000nitsQ] 2 o] Huo ul7)
10,000nitsd] HA3}l¥ SMPTE ST20845 A83}= Ao o3 DA = vasAs
MAsE 7w, AR Fost a8 /A Vs 58 2

AAe] BAol| Hgatdta Belth, J5dAd e AFsHA R 7IEES HDR/WCG
1 A
o

& o
=)
e
=

SDR out

. HEVC decoder | HDR | HDR out
new bitstream - » . I -
{below slice level) | d ecoder reconstruction ‘

output i

+ Color correction
metastream » Color space

(a) SDR/BT.70901 H= 24 s HFals 29

o HEVC decoder J HDR . HDR out-
(below slice level) | 4acoder reconstruction

output ———— &%

new bitstream

» Adaptive reshaping

» metastream — Color enhancement
___» Color space

(b) SDR/BT.7090] H= 28 s MTSH| = 3%

<719 39> MPEG CfE U1 71459 B35 74 49 72

o« HDR/WCG H|T] S AMH]~ T3} £33

DVB % ATSCel#] HDR/WCG HIT] Q. & Au =5 918k =97} =] g
DVB+ UHDTV %¥53}5 UHD-1 Phase 1, UHD—1 Phase 2, UHD—29] 3©@A =
F Fo 9o 1 7ted ‘173d~18d AU AE B xE 3t )+ UHD—1 Phase

= A 74 Aol dAlE HDR % WCG A€ol 8 o= =95 itk
ATSCE= ATSC 3.0 7]¥Fo 2 HDR/WCG H|Y L AH]2~ AlFS At 7|sE5S ‘156d
9 3ol At wkow Yes He] AT HluE g AP L s Ht
W s =oE dstrl2 skl thare] ASE 7152 MPEGY CE W<
71#E-2 NHK/BBC, Dolby, Technicolor, Qualcomm, Ercisson %o°] #A¢tat

Ao @ MPEGe AT 753 sd3 7jssolth. WE Anl2E 93 F+3)
o]9o] e Ag3AtE Y JHHALE FAow 3 dAES AWs U 84
ZTES 8% HDR 3 WCG MY AMH|= ZF FAE5S HIso THstL



Tl 7P 23be] He RS Y9t 78 GsAEY THHAERE
A AZLAY9 2l DECE(Digital Entertainment Content Ecosystem)ol 4] ‘151
29 W33k HDR10 Media Profile® A4 #+4& v-3 Zt}.

— Colour container/primaries: BT.2020

— Transfer Function: SMPTE ST2084

— Representation: Non—Constant Luminance (NCL) defined in BT.2020

— Sampling: 4:2:0

— Bit—Depth: 10bits

— Core Codec: HEVC Main 10 Profile BDA(Blu—ray Disc Association)+
Ultra HD Blu—ray ¥+°% HDR10O Media Profiled] F7}= SMPTE
ST2086%} CEA861.3& Al&3st= AS 42 Aosgi o, HDMI Forum-<
HDMI 2.0a o] v+45 ta3 o] Ask3i

— Colour container/primaries: BT.2020

— Transfer Function: SMPTE ST2084

— Representation: Non—Constant Luminance (NCL) defined in BT.2020

— Sampling: 4:2:0

— Bit—Depth: 10bits

CEA 861.3

2) Multi Channel Audio 7172 AE (MPEG-H %)

TTAS] A3 UHDTV %%
ATSC 3.0 7Hte® 3tar v}, opgst 2
ThA] Hate] Adsts erle 7] A9, ATSC 3.0914= AC—4¢ MPEG—H 3D
eHe 7es FFREFOE Yt vt 2y TTA ZFdAE 45 A,
ode ¥4, :th b Az AT 7sd 5 FESe] MPEG-H 3D
2HeE vd Yo 3Y o= APl HER Yo oA BFEst 159
MPEGo| 4= MPEG-H 3D 2.t

o EZHE T WA ol AAsAT R Hd

gAGAE UHD W4 EF0l hgsh] 9@ F8 7155S FHOE EFsE
ABAL, T A GAAE S PO SoEES 2 mHe 84S wad
% wEsegt 2dn ¥ wAs A4 e J1&9 e A& 13

|

MPEG-H 3D 2U<Q 7|& X+S 20163 3hHH7] 9
Yo E EdA/dFE SUse Mg HEE 2
A5 AgE®Eat oy} 7“xﬂ(ObJect)9}
ek, tgst 29 A wjA 349 =
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e 7HA AH ¥ 71&S FFo sk vk webd MPEG-H 3D 2t 2 7S
el 7159 HDTVelAM = Z3shA %AW vdet MHl =S A&l A Aled
A Aoz ydHEh

=

e MPEG-H 3D Y2 7|&

== UHDTV W& AH|2E 31335kl MPEGOlA+=
atet jel 2EY oo HulAE AFsty] e Mg,
[e)

=903 dF30s )
A, 2ga ey A ANa7kA] A2 4+ & MPEG-H 3D 24 e 7]&ol
et 3= 23star vk, MPEGolAl:E o]g A theksdt deo dHAZE

J
Aglst7] fa (19 39)9F o] 7]¥9] MPEG 2H2 ¥+ 7|2l USAC(Unified
Speech & Audio Coding), MPS(MPEG—Surround) —18]3 SAOC(Spatial Audio
Object Coding) 7l & Z&str ode AW AHgE A a2z
MUl A~Y 2~ (HOC, High Order Ambisonics)9} theFsh AQd3t Ao A 3tE 9o
ABE ¢ ddEd Jlss M= NEste MPEG-H 3D QHe 7es

EFss

MPEG-H 3D MPEG-H 3D
Audio Encoder Audio Decoder )

Channel Channel Channel il
—— — g
grom Tl 1N [owwe Nowe o8 |
USAC MPS L USAC ‘ MPS o ﬁ
L ) Obiect |8 _ Speaker e
Object s é — é g
> — = @
‘SAOC-3D { HOA SAOC-BD] HOA =] ( =5 %
\ 3 Sg =
Audio Audio | 82 P
Scene (e e ; Scene & E
L,,,M,e,t,a,d,??,,, (Metsnald ~> Headphone £

— L _J

<71¥ 40> MPEG-H 3D 2t]2 7]%& 71 (eln< €, 2016)

e MPEG-H 3D &t aAl7|<



afo] ¥Hojt  USACE MPEG-H 3D Qovuee a4 7j&z Qs
USACAA = 2HHS 2% 39S fd dso] el MPS(MPEG Surround)
7le=s AH&Stal 9=, MPEG-H 3D Yo dA= o] 7|&s 2HHS Fo=
gste] azke]l tAld QU)o AldEs AHdt, AANEE e FWe
TAsHE M7t SUES nidtth oE 5o, 2¥x = FAA BT §4
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8bits, 30fps)E HAA|Fto= FET 37| 9lstel MPEG-2 ¥ AVC 353} 7|+
ZIvto = 16t 2 83Ul AFUE WHE AHEste] oF 120 MbpsE $5T T A&
Fd Al 2~ES JfbEdar, HTolE H.264/MPEG—4 AVC 7|%S &743le] oF 72
MbpsZ 4FE 4 & YA 288 /Ndsigltt. H.264/MPEG-4 AVCe] ®F2
4K(3,840x2,160) @d=2] YUV 4:2:0/4:2:2/4:4:4, 8~10bits, 30fpse] #®|T] L
TAe Fagst ¢ Jdv Ty gdel AHolxlo] Ant HD Ht] L9
tlo] gl kol Bla] 168l A 968 E3l= SK—UHD Ht QS 7]& H.264/MPEG—4



AVCE ol &3ale] k=8 4%, oF 123~686Mbps= o] 13| &%) tlo]E = XpA|dh
HT| Q. F-538 7|wo] a4 At
MPEG-2 Video
- (1994)
E 50% bitrate reduction with
.g-_'n similar visual quality
H.264/AVC
.. (2003) 50% bitrate reduction with
‘« v “u g similar visual quality
Q,_} =% HEVC
e (2013)
_ﬁl < [
DMB " uHDTV _
Year
<19 54> H|HQ 45 EF 7w TA
(gh=rd 9133 3], 2015)
<3¥ 22> HD/UHD MU e H353&
H|C| 2 HD video 4K-UHD video 8K-UIID video
e ~ BEE sods (1920x1080, 60i, (3840x2160, 30p, (7680x4320, 30p,
723 7l& = = =
420 7|F) 420 7|E) 420 7|F)
MPEG-2 1994 15 ~ 18 Mbps 60 ~ 72 Mbps 240 ~ 288 Mbps
H.264/AVC 20034 75 ~ 9 Mbps 30 ~ 36 Mbps 120 ~ 144 Mbps
HEVC 20134 4 ~ 45 Mbps 15 ~ 18 Mbps 60 ~ 72 Mbps
A4 ¢ SIS, 2015
H.264/MPEG—4 AVC X%F3h7F €84 o|Fox F4 5 #F3he] 4
7] +JISO/IEC  MPEG  (ISO/IECJTC1/SC29/WG11)¥ ITU-T VCEGUTU-T
Question6 /WP3/SG—16)dA4= Z+ZF AAG] HY e 45 XFE ATE AF
st 20103 19 MPEGY VCEG 7 7|7& Huh &84 %ws 7s

NS

913

27719 7lso]l AEHUH.
)\]-_‘4;‘3_ ;(]-Z]‘Cﬂ- 57H/] :y\:-ﬂq, 7].%]— I%LO Jixh:e E_o

TMuC(Test
AT ES0IQl
RGN

Model

Al Z T

TEow g}

under

A4e

Consideration) 7}

vy 20139 1€,

%

T8t AdAste] 3
collaborative team on video coding(JCT-VC)"S A3ttt 2010
JCT-VC 2e7} /&% 3laL, CfP(Call for Proposals)el
AR JCT-VC gleje] Anz, S5 shd bl A
) =29e] Ve
FEo] Mt
HM(HEVC Test ModeD& w&3, 7/ 714 @9 Ae 44S
FDIS(Final Draft

o %

EFE)

T

Wi sHow

HE “oint
49, A1=}k
At
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International Standard)”} 3= At U] TTANALE fRE AolE st
TV(UHD TV) W% %S AAC13.109) 3oy, A= S
Agate] AolE W8 A ¢ 4K UHD TV L& A2 AgS A8k 9

<3 23> HEVC #7+3} 3|9 9x}

FHE[ L Xt qa Hqoxt = 7|3M s

bSINBN; 2010.04. =2 Dresden 188 40 TMuC. 01

X2Kt 2010.07. AQ|A Geneva 221 120 TMuC. 06

ISIEPN; 2010.10 &= Guangzhou 244 300 WD1, HM 1.0
Xlaxt 2011.01. 8t Daegu 248 400 WD2, HM 2.0
NP 2011.04. A QA Geneva 226 500 WD3, HM 3.0
Xl6Xt 2011.07. O|EF2|Ot Torino 253 700 WD4, HM 4.0
X7kt 2011.11. AQ|A Geneva 284 1000 WD5, HM 5.0
X8 Xt 2012.02. 0= San Jose 300 700 CD, HM 6.0
XloXt 2012.04. A QA Geneva 241 500 CD, HM 7.0
K10t 2012.07. 229 Stockholm 214 550 DIS, HM 8.0
M1k 2012.10. %= Shanghai 235 350 DIS, HM 9.0
12Kt 2013.01. A2|A Geneva 262 450 FDIS, HM 10.0

=3 0 324, F Ao} 2013

20139 1€¥ HEVC Zd9e] oigk 3kFo] MPEG 3IjolA $hdd 5, AAzt
Y-S JEstr] g @S =¥ol QAT 2013 10¥  Elemental Al
AK@30pAAIRE )1SiH & 7idete] AL whekE AT Al AREsielen, 2013
129 4K@60p Mainl0 profileS A 93t HEVC AAZF dmbE FA8H
w3k 20143 4¢Y¥ d¥E NEC/NTTE st=¢¢o] 7]HF 4K @60p Main profile HEVC
AAZE AFAYE EAEF T ZHol A= ETRIZF 2012 @ 99 4K UHD A7t
HEVC 5338715 712 (HM2) 6.27]%F, 30p A1)kl o, W&7dn] &oF Al 2ALS]
IAx~Eg= 20139 HDH(720P) HEVC Q139 ABe} mupelg HEVC vsit]
NS 253 3, Fholu|t]o] = 7] vt Y-S HEVC H|t 2 vz H3la|
FE A4S 3Y EWdAFE(HM 10.0 3= Adassdd

. X4

-

o

7=

UHD wtolE Aa/Alol&/91d/IPg o s wiAle] 54 aejste] a4
AFstr] A% Ziseltt. Akdlo]l dAH WEEAY
delHE ad4or dFsy] faids mAE= i
ZsEe] gHoltt. h5H UHD SHl== WF

22
Eatel A% @S AWAGL, @A) AFCAR) P4 W



3 &%, 13 ZH=E AEFET 7 v AolE AAES 20149 49
UMAX 2h= d8& A& A=t 48 Auag AlZeginh. f4%EE F34(12
GHz)®1k o}, dAlel AEu2(DVB-S/S2)S & o]&3te] UHD TV W
HH]Mﬂ%Ol 7V ekt Wé% A7) Aol ARl EshdEet e SA7] Aol

: ZaEAHY 34dE F5t]
IP HW(MPEGz TS, 7]2 HD 3 < o7 AT 5y, E3
FTTH £& Fdoz AHHlx A F< IPTV 7FdAe] 4%, UHD ¥} VoD
AMH|27F 75kl oF 90 % o]/ IH Yl 7FIAHADSL 7F3AE A9 7F Anj s
ATHS 7 e Aot XAJm UHD W] Zgole B2 =9 £ 20154

74 =u 700 MHz tie F3b fulire] A Eo] x4n UHD #&el 30
MHzES o712 AA s3It 20143 79, 92 DVB-T2 7|¥ke] 1974 UHD
XS ARSI, 5o OgAEWE gosh @A ATSCOlAE ATSC 3.0
F73tE 7 Folth dAEsks A9 HE FFolA UHD TVE dEstr] o1&
HAage] AEE 25 MbpsE @AY U= EF2> DVB-T22 A4u WAL

3/MAVE 8 AEukalel DVB-T2WAl o2 700 MHz 9 WUle] UHF 52, 53—1, 54,
66 LS A wEg o7 stdlol AeulES = E %)

<¥ 24> = #43 UHD Algats

28 7|2t MHE HE
B O HHIAl J|& EH|AE (DVB-T2, CH66
UHD Alalgts 201209 ~ e IS HI=E ( )
188 U=HAHEVO)NS HAE
11X &= 2012.12 ol - e
248t UHD 2HX(30p) ©& H2AE
UHD Ayets 2013.05 ~
nk=izS! AH X M HAE
2%t &5 201310 +SHE UHD ZH=(60p) TS H
UHD 3%} 2014.04 ~ KBS CH66, SBS CH 53, MBC CH52
A 2014.12 SFN Al DVB-T2

B4 DVB-T29F 3 FH@a gl 4K UHD A%
Aol 4K} HD(1280X720)% %03 3

WA o
WET G doly WES Aol $3¥ 4 advh AARE 20159 = TV
AEitA ATSC 3.0 7142 Fstel 554 P Aaste] A7 HzZ ATSC

3.0 719k X33} 4K UHD W9 dAg F54ld Awatlt. a2 Fx3
Zastd(UHD) TV AF7ise] 2k A9 WE  EF5914
|5 A2 Ys(ATSC) 3.0 Hx FHAEA= :

WAL A A E2 0 (SBG) A3 A (ONE)v|t]ofe} g5 o2 Aokl ‘Hul x4}
UHDW% EEAl5 FEZXE#:(Bootstrap) 714’ A ATSC 3.0 FHAEF

d



(Candidate Standard)

kU o

SUS WAt ATSC 3.0 4L REXEFH 7
1Foz 8 Awnx ZeAZ, AEAZ z:E 5 $8ASF HFHe Frt
FAFTFoZ =209 o Ao|t},

hyA

<3 25> AAy A x5 H47]4(DVB)
HElE

gEaol UL ~a7] &g
ﬂ_l'__ﬁl_ = = —
S TEAE 6MHz i ZE 7|F)
PSK, 16QAM,
DVB-T 1997 Q Q i
64QAM/ RS+Convolutional code
DVB-T2 2009

3.73 ~ 23.75 Mbps
256QAM ZF7t/LDPC

3.73 ~ 37.73 Mbps

<X 26> A3} IA xF AE57]=(ATSC)
Hag
Haole EESQ WE z971% .
S71E ° T (6MHz CHHE 7|%)
ATSC 1996 8-VSB/RS+TCM Mbps
NRT HO|EEE1A 1939 Mb
ATSC 2.0 2009 . S
M/H 4 7t P
7|E ATSC H& Shalnt oS3ty
I 2{SIX| 2% 4K-UHDTV S8
ATSC 30 2016 o8 MaZES WA ;
Jlso wa 74 Hug =21
=A@ AT, 2015
<3} 27> AolE FIA X+ HAF V&
HE7|& EZ49Q dn FQI|& Gl
S IE HE=ZYU O T IE (GMHZ I:Hg‘:z__ 7|_§_)
DVB-C 1994 16 to 256-QAM/RS
DVB-C2 2009

=/t 39 Mbps
16 to 4096-QAM/LDPC + BCH

Z|T 62 Mbps




<i 28> oA =A 5+ AF 7=

S/ = To L L= = —_
S S T (6MHz CLHEE 7|E)
DVB-S 1997 QPSK/CC + RS 43 Mbps
67 Mbps (8PSK AHE)
DVB-S2 2004 8PSK, 32APSK/LDPC + BCH
130 Mbps (32APSK AF)
DVB-S2x 2013 64APSK 175 Mbps (64APSK A+E)

1

4K UHD ©x=Zdeol= 71%7HH‘01 gmEe] A8 AFEC FAHL UE
ejoltt. 4K—-UHD HIH & H2aE o] mA of~ER taQlAtel A 2009 el sha
HIES7F 10 bitdd A5 E A4 o}b 4K BUHE SAsigom, dojxzes FaidE

RUHE 20099l AT 2 felke &Y, HH[EZ] oA 4K EYH
AES EFAEAY. LGAAE 2012\ 8491% UHDTVE EA18% L, 2013

+ HEVC "=y W UHDTVE EAlste Alol& MSO9 QAM ~|¥k UHD

s Ashr e shelvh A A 20139 W7ol 85914 4K
UHDTV AE8AEFS EA8tslom, 2014d 2¢€o] 7891, 65%0%], 55%0%<
#ABE (curved) UHDTV 5& EA8k T FAHOLEJ‘ = WEE gaddo] AFew
4K 8l =e] 10ME 56912 EUHE FA8Gth 8K UHD H=Ed oo A5
2011 5¥¢ 9% SharpAl7} 8K LCD RUHE A 28 EA 5|
4 9, NHK¢} Panasonico] A4 H%& 8K PDP TVE &% st
7860x4320 A EE A YstE 1452 AFoE A EEEE o}
722 duy & 5 =S A= dek TVel vlas] 2 7rwg)
Aol Aottt CES 201594 UHDE RE TV AXAEA Hgwon 4K
UHDellA 8K UHD ZAo= FeArt. T3k 7]E LCDolA #AH SH(Quantum
Dot)¥} OLED(Organic Light Emitting Diodes)Z ©¢]&3}e] 2}H3lE A EEo0]
AR

ol T

>
=)
opy
rulo



<3 29> UHDTVO| A5 += tyaZdo] 7|&

2= LCD OLED XA
= (U F A ZHA]) (871'¢HCto|2E) (QD, T
Y EA S
o 70% 100% 100 ~ 110%
AT )
N AAZ HS LHE X|>H"3'—|‘ LCD EHI:!Q" Ol:x ~
oA LCD Back light AM® == =S 8
COIQCR My EA|  BES 20| MB3 4 7

OLED ECt &2 HM=

HR] S K E HE QrS Eiob M XSS
(<=1 =) S BT T =y
HE =2 M xes
o e M g £2 Hx b8 ek o e Ha
(=] Cmo T T S35 M8, EY H|I8
—|—77'|—|._— .LlH —|—H|I;|_|
9 oA eHE TR}, LGHAL, AL S LGTRL, A7H0| 9~ 2L, TCL, &4, LG

=4 0 SRS 3], 2015

Full File 7|89te] UHD Y Z=29

KBS9 7%, 20159 =53 AQA 113 129] AaA] ez 71F Tape 714+
| 2FA - A S Tapeless E3Y A2 AYAR Fuj7|2 star 2015 2 371D o9

A

FAF A170e AA 20169 19 E9 AZAPA 11, 12, 138 eEFic A2e
walo] AFAF A wjAdd= WMEYA CG(elsF Net CG)e 7BA 3}t Baseband
Aul=o] HE, a7te] AFHPA Aol g it wked, KBS NPS A28 = %
thdzke] NLE 9td7]Rk A2 Aol Ao ApAlzt, s+ 7wk Al zke] A4 a5

ol rL

%% UHD Az & vdst agfAbake]l wrd =tk KBSe] NPS  (Network
Production System) A% ©]% 7]¥& Tape A2 WAS PDY Craft NLE, Master
NLE, £¥#H4 NLEZHA <1Z2% NPS UEAE ol &3] HTHoz FTHAA
2~9HE =3 AUES A Tapele® #H2YWstal SMR(Sound Mastering
Room)= AA Fxo Tapes HEsts WAolAtA, A= =93 =3 A%
Al2=Ele 7]E NPSe| A=), SMR, T27FA] UEY A AA7F 7Msstes
TASATA & 4 Ak KBSE ol#g Ay AAVE 7FseteE 71E NPS 99
F7H4el YEYAES FASE=Y o]AHe] ‘NPS Fub A ZA]2~E(NPS Post
Production System)’o|t}. <19 56>3} <1¥ 57> 7|& NPS AF&2F2] v A&
X 2132l Browser for Mac¥ HF A ZPA| 28] Ao 5 E&5k= ¢ o] o]t}
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<3} 30> NPS<¢} NPS 3-uF A2 A]2~¥9] H|ul
NPS NPS Z4b XS} A|AH
(Network Production System) (NPS Post Production System)
HIYUE ANAELIYS ALEXITE HEgkd 22 AL8AtZE 3Rt @ Ystn
39 BYUSHe LEYD AlAH FRMSIA Hse UENT AMAHY
Mac NLE Mac NLE/Win Net CG/SMR
ac in Ne
(Craft, Master, )
SAN NAS
Browser for Mac Safari / Explorer
252 Yolgt YRE CheRE
(NLE HEAMEZ QHAE) (post.nps.kbs.co.kr)

=4 BE AAAES o5 AYeE Tapes Azl
7@”0}: Algd Xﬂx—} WA A Hojup ZAxte] SyF Agow B3-S Ffrshe
e Ao R A YPAEESE WA HAoh 7P diEAQ] Bl Ay
ZAdoltt, 7129 Tape A& WA olHE NPSE Fd] NLEZ #H3s stoiete
Tape =& NLE Z2AEZ 7}x|a1 FHA 7lofut A9 HE F3 & Tapedl
2tehs WE F ARAAR AR E9Y AFA| 2" A= Net CG & vt oW
Zk219] NLE HA RS S0k A& A 2~8S Fa &85 v %ol Net CG AFFE ]
S SEFL TAAE RS Qlokxd & A HAT o ol A AYgEs
sl a7kl ~9A, VCR & Ful7F o Al | Zlolt}h o5 ¢3] KBS& 414
E9d FHA 34 o] A YRS 93 HMEel Net CGH 448 34
Adskgitt. PDe é‘foﬂicﬂ] 3k Aol Euw Export 3 F o] FAS b
E
d

AzpA gl YR=E F Net CGHONA o] G5 b Wol =nlsl Apuh 222
dof A A A}l Thesttt. PDO| AR A9 gl 1Ay o= PD7F €4
NLE ZRAES dof MH4, a3 29 & waHP ol ﬂ%é}ﬁ‘r. éf} %{Poﬂﬁ
TAH o mNE Thgst #gjol Zpake] gt HHA o
Aojtt. =% PDO ¢t #9d G4 Ay vpaEY 9
b H= A2 HIEAA g9l 7ot

NN

.



" Post Production System oy
T = Network -’F— x

CG |
T A : i ey
¥ TAPE,” Neree o (mcfn{'fmrﬁ)
VERI™S| VMU e / SMR| NLE
o | VCR %
NLE s fmAMU. s — .
<™ 58> Tape £ A2 ¥4 <19 59> Eud T A B
(47 W¥3 7]% 2016-12-09) (47t W5 71E 2016-12-09)

AN Mastering 204
(FHZ=) (FHU=+PD)

Net CG
(PD+CG)

> J Az YaZz9
(A7F W53 714 2016—12-09)

9 A ze] 54

el

2 H AT
2914, 2o &£, VCR, A5 3
NLE, Net CG F+ HH]o] A/V B
ZAH-oly elt}, 1o HEL
H|-& S717F Algh4]olet & 4 St

- AsE AN Aw FRAY B ) 4P g
2]

4
4
o
H
~
iy
Z,
ige)
wm
2
N
N
12

— A 29ARE s SrkRgA B o Qo dd RS 7t 4 AAIRE Net
CG #¢lo] 7]¥ Tape Azl vla) & deu YEHA THZ AT QJRE
2= MARZE, NLES Net CGollA 2l @ti® 2 Export AlZF 571 5ol
SR, o7l F7r= g sjord Ab@de] KBSel= WEAIRE vk d7kA]
FELe 2ol ALdlor ks AT @A =H S Tape Bt
AL FES A8 © ol Fx AES eq¥n. F& v dAdAME



Tape®R Ut o] o B2 A3Hs
- 49 &4 9 AR F
AL, 21 Q9 AEE NLE Zdll »
T4 7be sttt
2UE & 5 A VCR AFel A A2} Tapeel @2 €
BUE A g 3 Al Zel = NLE eglelel s Zdols] 2Heldh &
3tdS Export Skt Tape AFY ZYH £Aq7F o & Aol whEhA
A A= NLE Ald29 5t #delol & o A F97F a9
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. KTV UHDA|2Y F+&#AHA 9GAE 32 A 9
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1. TYHEFET 24 UHD A48T 94 Fd9 2843 T& 18
UHDAI2" AA =¢ A7), AH] A A L = A 7[& =%
HDAH| A AF 3

Ztzbe] UHDW4R] A FAES 4K UHD 949 IP A4S 53 A%S 93
IPEFA 5 ZYS A Vel dd ARAEE A8 oY 7 BEcks
el lth. S R AAR] SonyARel Grass ValleyAls [PHE A& 7] 9
AH oA AREshE TP SAlS 918 5 29S 242 TICOSE LLVCE= FHje
7Zb7] o2 ZYS whaste] ARgskal ok mhebA “i AFE Y s3]
A7 =i 9lom ol& Qlste] @A e Ald FHES g AACdA FEe
oAHFS AL de o] dAo|th. ol dAE 6H7éoP7l A3k AIMS®Z
== P 58 5 7]+ AIMS(Alliance for IP Media Solutions)olA &<
At A+ &S FEoL Jdom txEAQ BE AH] AZFAR] Tektronix, EVS,

B )

SAM, Imagine ¢ AAEF vEol £ P %+ A o}, =3
AIMSS] EAH BE 9 AT RS B xE@ /7 oo FFHeln
Efgol wARE E o) 249 Ao Ay g

th 7]Ee] LLVC 249 A o}‘:d_ Sony*MW 1 o]} ZAA o] AL H A<l TP
o] AlFRFo R 4K UHDS IP 7|whe] Wk AJA & 3 3
olsty} F Al Grass ValleyZ7} #WslE OPEN StandardghsE HAES =
Jeulo)] Q1S Al0lE Aoz o|a|dt 4 th. NAB 2017 #A 32 E3lo] stold
AIMS®] Roadmap< FA A @A = FHEC]
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Al HA GA=E VSF TR-03 E59 AHelth. VSF TR-03 52 IPE &
o] Aol oM MY, oue % wElHOlHES HEste] FHAEe
oM Falsts ZolA Yot FETs At A8 & e RTolth
TR—03 F&<¢F Wiol= SMPTE 205994 WA]g IP 7]¥+e] PTP (Precision Time
Protocol)ol] #3F FE L X&) A Hra RE [PE Eslo] A #v]) 119 57]
NEEE PS4 HHole] Holx HEsdo=mx Miro Friass st
AHEE QA Hrt olgdt Al gAY XTES EF A4 3
SMPTE 21100]2H= 39S AFAMES 2018 oo E A
e Aoz didsta k. B 7)o Al AEE
daglol=gtoz AIMSolA #F3F3 SMPTE 21109 §A7F 7hssbthal ¥hs)
Atk ol AAS wFo E u 2018WS V|ToRE o AL % <
o] ol = ZF An] A AL HIU QL ®Fo] 5FE oz duE

o oX, ot
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2) =4l UHD TV ==& st 2 J8&3 Al7]

He7EJHENT= ACTETVEAS] UHD AldW<$S A#es UHD TVE
=7] 383 sh= AAY Wl AR daEsta 20173704 F 6,400
A= FAdtr Y. ol ds Aolee dA 7= @A4elM wHFo] HWe

Asia UHD skyUHD Unasd UXMN UHD Dream TV Z1E}k
521 Q o o o SBS Plus UHD
574 o 0 o (s] INSIGHT TV
474 (0] O o UHDONE
174 (@]
274 Q (o]
174 [e]
1724 o
174 (@]
174 (@)
UHD 435 I8
UHD 45 23
SHLpS UHD 45 i3
UHD 435 U8
cecs 22U UHD 435 I8
JON 2429 UHD 4 gis
NIB LFel 2 UHD #E giS
KCNZ 2 UHD 4E 2ig
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@ wHA FoAuAaE AT ASAEE FH o554 A% RS 7)E
=

FH=E AFUL Afes G Atste] AvES 90%7H+ Edistal 2020
& 9 20229 e =3 55 UHDTVE W AgS AT

g 71(2025'd ©]F)= UHDTV A H|=8] =qjo] Strfj]o] WaH AuH] Az A
e ZFA =W, DTV Mul=9] Fxeh g7 Fuka vk 8 e xS shal 8K
UHDTV AMu|2e] Egis F3E Agelrt. e 7lel= AMA 10025 HiEZ

4,050% 7,692%

ZH=

<% 62> A3 UHD 2= (UHDH YA LxAs, 2013)

—

3) UHD 484 3845 18 3 =% A7)

UHD W&A2 A 2=8s F-5shed oA 7FE 83 UHD Biv 415 9
FFE 20184 o] Fol= ol AE o] & Ao wuyrh A, 9
IPTV, CATV HAbe] UHDHHE Muls g do] A3k Holx|wk x| Aku} Hbgo]
20209 7l o2 Awo R Suidt] wet vhE ZPE AMYAE = 3 UHDA
Aae 8z Adow dddEt, T3 UHD TV EEES 201990+ 50%

A Waeale] 2 =wlo A= 20203S 3

P AgS vFe] & o KTVe UHDAIZA® &=
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4) UHD 847 A4 A&

(1) UHD Fo31] 9 235 WA AE
UHD WA 2F Al =8-S L538=d 9ol QUAD, 12G, IP59 H4& Fa 7
WAL wigy ek 43 umapgw aA kAL Qe Aol Aot} dkx|vF 20174

FoAHe] Als J=FHL Full IP7|WHe] UHD 2FUQo AF A|~H=HS
. KX

TEser BA7 ﬁt tAew dAselersn v Asge v
0) U 2
s

2
=
)
—
o)
Do
o
NS
m

Fail—over 7]“'* X]%?'T ofF 3}
A1) HEYA 742
AASE sid A

=& UHD ﬁ—zrg TFekaL /‘]i‘%ﬂﬂ A, T, FAdS 2Ed
l al

mim
2
o
off
o
£
[0
—
o
N
o
k)
Ni

[ —
%&@%?M%Wkwﬂﬂ%@@ﬂéM@,E%ﬁﬂE@ﬂ%%HUPﬁi

& Aol

(3) UHD #8449 44 % 14 AE (X343 KBS 7]5)

@ UHD 7hele} Al 2~HE

« UHD CAMERA®E IP#A Alz"l3 AAlE 93 IPEYo] 7hsstoof
3cH(SMPTE2022, SMPTE2110)

o 7} 4K UHDAIZ 1ch, ®UEE HDAIE 1ch, #¥1-§& HDAI& 3chol o3
JE= o] 7hsaloF gt

o CAMERA CCU A= Fx2424 71AA 74
P UEYZZ WE 29X A4,

 CAMERA CCU #A&= ot 87AN 2 145 S5t oF gt

« UHD-1 3840x2160@60p(59.94), SMPTE 425 Level A/B Quad Link, 2
Sample Interleave 21&E X Y&foF gt}

o IP 7IHE ¢ - =9 25 E AEoF s, 45 W Al ~H
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|

=
T

o

LR

il
ol

4L

A B B,

L 64

o



H] S5 Full IP 7RF A| 28] wo] 1go]d 7hs ol H-5 L dhofof ghr},

WEg P Al2=El FAS 93 seamless Fail—over 7152 Al YafoF 3t}
(SMPTE 2022-7 5% A F419] fail over)

HDR(High Dynamic Range)E& A H&joF s},

Reference 21%.+= Tri—level, BB sync ¥+ PTP 5& X H&jof 3t}

CCUE= H=% OCP(Operation Control Panel) &€ % AEE 23E [P=
HEAND & 5 dojoF ot

CCUS A= SDI &= P2 o & UHD Wl 94 Alset RUHE 93 HDY A
=20l Qlojof g}

chetgt /0 Qg o] ~E AlFd Z : UHD(SFP+ IP, 4 x 3G SDI, 2 Sample
Interleave, level A/B) / HD-SDI/ Composite, audio, sync, intercom, tally

(3

signal &
UHD 21%.(IP and Quad 3G—SDI) ¥ HDR (HLG, PQ...etc) A& A
gl Z22S 913 Operation Control Paneld #&g Z (joystick type)
COMS oJu]x] AlA : 2/3" CMOS 8,200,000 JAl o]A (3840 * 2160)
Optical system : F1.4 o]
3} filter(CC) : Cross, 3200, 4300, 6300, 8000K ©]%
43t filter(ND) : CAP, 100%, 25%, 12.5%, 6.2%, 1.6% ©]%
A9l Ael -3 ~ +12dB °]4
ME) : A A
S/NH] : 60dB ©]%+
7%= 0 F8, 2000Lux °]%+
vy X" 2160/59.94p, 1080/59.94p, 50p, 29.97p, 25p, 24p, 23.98p,
1080/59.941, 50i
UHD MY " : 4 x 3G SDI 2 Sample Interleave, Level A,B
Color sampling : 4:2:2 and 4:4:4
PGM % return videoE 1% = H¥ 2714 HD-SDI &4¥
4 x 3G(SMPTE—-424M) &3 : 2ch ©]4
A AR 52d
1. SONY / HDC—-4300,
2. GVG / LDX 86N UHD

HT| Q. 2914

PP, ME 5 Z} @9 Control Panel Cross point HE2 287 o]do =z A4
El=

Control Panel®] ME Busi= 47l o]Ato]ofof &, 4ME &3 -8 &+ 3ME +
IMER & &8°] 7IssfoF gt



Control Panel®] 7z} HEL o8 A& BF& faEdo] & 4 glojof i)
& MM S EgsoF et

UHD—-1 3840x2160@60p(59.94), SMPT
A4
UHD (QSFP+) video mixer (4M/E ©]%)
UHD (QSFP+) 2 Sample Interleave
HDR (HLG, PQ...etc) A3 2
HQl Z# ¥ control panelS 918 H o]FstE A LT A
main/redundant power supply®l 217} SHZAQ AY m=E A4 758 A
Al 228 ool wWAlA] e HaEde] Ve B2
AlzE Aodlels Ve Ad(AE
M/E 2 Keyer : = 3CH

* Full function keyer(Chroma/Resizer) = 2CH

* Luminance/Linear key = 2CH
Down Stream Keyer = 2CH
el HEE sid % AUX AEE 94 &2 =2 WE @ > 28ea
=22 HE M/E Layer : 3ME(physical) + IME(physical)
EdXA 7|59 ¥+ YRE AEE ¥, key control, device(machine)
control,DSK control, position control, aux master control &
Fine key function, background/wipe % % Z+g} u} Ay o]
A% Qe dol~ ®F 0 SMPTE-424M, SMPTE-292M
QSFP+ Inputs : = 10CH (Equivalent QUAD 3G—SDI 40CH)
QSFP+ Outputs : = 4CH (Equivalent QUAD 3G—SDI 16CH)

(4 FC Outputs ¥3F) (PGM/PST, Clean, M/E 1, 2)

(2 Sample Interleave/Square Division, Level A, B, HDRS A|{& A)
Machine control interface, tally/GPI I/O interface : = 64CH(total)
Reference signal input/output : Tri—level sync or B.B or PTP
AU AE 24

1. SONY / XVS—-8000

2. GVG / KARRERA

3. SAM / KAHUNA 9600

@O VIDEO SERVER & Control Panel

Control Panel& & 2218 H-z2A 2o A3t}

Control Panel®l A1+ Play, Rec, Replays2] 7]249¢l 7|58 x| HajoF str)
Control Panel A" 5245 ZtZ} AlojsoF stal, VIDEO SERVERS} -2 7t
KVM Switch& o]&3le] 7|RE=9f vhe-28 4 dta 2AlE AEE &

glofo} Gk,



e VIDEO SERVERY #dHdEF 2 oF mfolz 3 HAF & 93 Gateway
S AASta AE 2 HALE 1/2 AAIZE o2 TS A sk

e Gateway AW+ 39 %3 ImportE ¢ 10G oA UHEL A9 FTP, SMB,
AFPS 9 TR ESZS %Yo s}

o AW & Al A AE F3ke} g HdFo] Aol o] FH A oF gt
e JP Management System &= AF&3sle] vy A& 2F9-H, tally assign,
HE o] A5 298, ZF o] Al RYHY 2 AA WA & T 5 Qlofof

Elasy
o FHIAAR HE Bd
1. SONY : PWS—-4500
2. GVG : K2 Summit ULTRA

@ CG(Computer Graphic)
e CG EA:= dolgAlHe| AX3sta IPE KVM SwitchE o]&3sle] 71K =9}
gk = glojof gt

25 dA4dste] EAE HEE
e ¢ -=9 235 = IP converting § [P UEQIZE W ~Q x]o A3}
e CG 8% 93 HMx9 control panelS AlF3foF d}9, control panel® Take

©2® CG9 Next 3t¥ ko] o]Fxfof gttt
e UHD PGM 21&%E Capture & 4= lojof i},
e Fill / Key ¥ Next PreviewE RYEE & 4= qlojof 3}
e INPUT : 12G SDI or 3G Quad SDI
e Sync INPUT : Black burst in SD, 720p50, 720p59.94, 1080i50 and
1080159.94 Format or Tri—Sync in HD Format
e OQUTPUT : Fill — 12G SDI or 3G Quad SDI support (6G/2K/HD also)
Key — 12G SDI or 3G Quad SDI support (6G/2K/HD also)
Preview — 6G/2K/HD support
« 8§ SOFTWARE
Apere] ApfR e Bdol 7hed PATH ANIMATION
‘A7l 3 LOGO GENERATOR A€, =29 ] glo] AH&71s
2D A &3 A9 (EMBOSS, INNER SHADOW, AR&-AF 2|7 2~Eld)
Holo] &9 FEAY
Bl ekl FEA
o FHIAAR HE Bd
1. COMPIX : MIR UHD Quad 4Wire SYSTEM
2. Visual Reasearch : Tornado2 4K UHD

D =A7](WFM : Waveform)
e« WFM #H]:= HDR =AHLZ X ddloF st TD, VID 2W(Video Director)=



%531 UHD HDR Monitor (3091%]+)<} A2 gt}
VIDA o] X3 WFM2 HD, Quad 4Wire, 12G 4k Video® 7]&4<l
Eye pattern, Jitter =% A4S x| YsfoF 3t}
TDAJol] Axgt WFM2 HD, Quad 4Wire, 12G 4k Video®] 7]¥-% ¢l
Al dafoF gkt
HD/UHD¥#H 7|55 whSstal Al s84d 3 U9 514 52 B
A& 54 2 BEYEP A7 glojof gt
UHD—-1 3840%2160@60p(59.94), SMPTE 425M Level A Quad Link, 2SI&
Al dafoF g
Quad 3G—SDI, 3G/HD/SD SDI data signal(270Mbps,1.485/3Gbps)
processing ¥} input signals ¢ auto—tracing”]s< A dafoF s},
2 A1ZF SDI Error Monitoring”]5& A 93dloF s}
Full Frame Capture ¢} Waveform, vector, Gamuti4] 7|5 A d&loF 3tc}.
Gamut error check, Moving picture displayS A 9ajoF 3t}
User—definable MenuE A|sjjoF 3o},
AREAE B setups AU EeEE  Slojof gk
Error 713} display, logging, reporting=S A|3ofF 3t}
14 9 7} display gains A g djoF shr},
VITS Ancillary data presence
CEA608 I} CEA708 Closed Caption MonitoringS &A]ol A|d3foF 3t}
Al input Al FO 2 RUEE 7 &S AdsoF gt (2 channel ©]4)
AU AE 24

1. TEKTRONIX / WFM8200

2. LEADER / LV5490

|\
o
=)

|\
ol
filo

o2t

gl

2

MultiViewer

HEA 2939k dsd HE RO A
o] Folofof stal E¥ 2> HA 27] o]idolofo
gaEdolE g A/VAS H ol A2 AFEAZF A Al WA 7Hs sl oF
gt}

e Folo] 85 HA 2ol 9] 50 inch ©]%e] UHDw REUE AA3sto
F=2 F SofoF gk

Dual—network <IE|#o]~ #|&: 10 GigE SFP+ for short & long reach
optical.

nf - e Z2 A dElo] 1 frame

GV Convergent SDN A|o] A]x®lyle] 53t £

1+1 redundant 10 GigE ports for up to 6 IP video inputs (3G/HD/SD)

&
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Dual mosaic IP outputs from KMX—-3901-0OUT =& A
Standard SMPTE 2022—-6 <.
H 32 video over IP §&/ @58 HE RO, /) Eg BHIA A4 7}
Fung AE 2
1. AXON / SYNVIEW
2. LAWO / V-MATRIX
3. GVG / GV NODE, Kaleido IP MultiViewer

ofr

VIDEO MONITOR

2 PGMEUYE S PVYWEUYUEH+= %458 UHD HDR Monitor(3091%] H)o.=

T/d gty

UHD HDR TV Monitor(4021%] 5 o]4}) 1S A X3t}

TEFE HER "aEdels ¥ UHD TVEUE(GG0IA w) 2HE
A

2424 IPA =" ZHAl-S TVEYH(6091%] 7)) 1t& A A|3}o] IP Manager %
SDN& KVM 2155 Fvjste] RUHE & 5 Jd=s FA5H,
ZA2 ON—AIR ZHA1-& TVREUE (UHD ATSC3.0 54 WF 60214 &) 1S
X

&8 UHD EYH = ol Atds HEst] AA g

Resolution 4096 X 2160 (17 : 9)

Pixe Pitch 0.1704mm

Color Depth 1.07B

Viewing Angle 178°(H) / 178°(V)

Luminance 2,000cd/m2

Contrast Ratio 1,000,000:1

Display Area 698(H) x 368(V) mm

Input : 4 X BNC 12G-SDI A/B Channel Input, 3G—SDI C/D Channel
Input, 1 X HDMI

Output : 4 X BNC 12G—-SDI A/B,3G—SDI C/D Channel (Loop Through

DN N N N N Y RN

<

SUPERTRON / OBM—-U310
Tvlogic / LUM—-310R
UHD TV : LG/ AlF & A9

3
=
w o= ol
o
oY

Frame Synchronizer(FS)
FS¢} UP/DOWN CONVERTER, UP/DOWN SCALING, HDR Converter?} &3
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= A& dlolE AlE ”ﬂf"hjr
A% = 1P converting $ [P HEY IR WE A9 Xo] A3},

FS& ofdl 84 F F o4& S5sto] AjtsfoF ot
UHD—-1 3840x2160@60p(59.94), SMPTE 425 Level A/B Quad Link, 2
Sample Interleave A% E A|HafoF s 271 o] Aol Input, Output> A-&-3foF
gt}
UHD, HD 41Z9] thall Frame Synchronizing 7]%< #|&-3foF 3t}
Up/Down conversion 7|sS A|-&3foF 3t}
UHD, HD Up/Down scaling 7)< #|&3aloF st}
HDR / SDR Conversion®] A& Zho]] o]Fo{xof 3}ar, Color gamut® OETF
Conversion 7]5& A& 3ljoF gr}.
Qoo = Ald T AES/EBU 87 225 A sk gl
Reference 21 %= Tri—level, BB ¥ PTPE X3 oF gt}
Input Signal =% : UHD : 4 x 3G—=SDI = 2 HD : HD—SDI > 2 Reference
Input = 1
Output Signal =% : UHD : 4 x 3G—SDI > 4 HD : HD—SDI > 4 Reference
Output = 1
3’3 %= Converting : 1920 x 1080(Full HD) < 3840 x 2160(UHD)
HDR/SDR conversion : UHD SDR < UHD HDR, HD SDR < UHD SDR /
UHD HDR
Color Gamut conversion : [UT—R BT.709 < BT.2020
OETF Conversion : BT.709 & S—Log3, S—Log3 < HLG/PQ(ST2084)
AU AE 24

1. FOR—A / FA9600

2. SAM / UHD1000

3. SONY / HDRC4000

gL

Sync Generator

Sync Generator 5=/¢]¥] 2 Change Over Switch® 4 3d}ojof gty

Sync Generator= ot 87AL B Tl A S S538ko] AlQtaloF dhrt

Sync Generatori= Tri—level, B.B. PTP, DARS & X+t reference A3&
Al dafoF gk

B W Ao A% F718tE 918l reference A5 E A4S

GPS QtEIUE FE3tate] Albely, 414 o3& aefste] 4

T2, % 7+ 215 a1z AFE A] Latency, Delay, Genlock 52
AlQretal A 2=ElE G-/ g

Sync Generator 12](5/d1])S dlo]EAlE] o] A3l E ZH]o] Reference
NS E 7bete WA o g ko] oF g
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SDI OUTPUT : Connecter 4 x BNC connecter
12G, 3G—A, HD, SD 4 outputs
3G—B, HD(DL) 2 outputs
A AR 24
1. TEKTRONIX / SPG8000A
2. LEADER / LT4610

744 259 9 GATEWAY, IP-SDI AW E
Hlol=i= 4215 (UHD, HD)9F IPAIEE FAH 435 WE & 4 glojof gt
IP 3|71 €] fail over 7]'s& A 3fjoF gt

A9 wel UHD Quad SDI to IP, HD/SD SDI to IP, IP to UHD Quad SDI,
IP to HD/SD SDI, UHD Quad SDI to IP with A/V Mux/Demux, F/S(Frame
Synchronize, UP/DOWN, HDR, IP to VGA) % t%d3t 7|59 converter”}
28 Hu ARAPE 7)so] AolstER AAEA Al TR S AdYsty
| Alaglo g G4 stojof gt

ol Ayl FjxE FAdstar 1P AMH F AEE 8t Htje W

fof
o
2
r o

e

29 QAT 5 e FulE Agstelok Fu.

G, Full IP /)W A28 d8g neld g Agn vhelaeleld A a1
gule] A W Aol Al FrbEE wee ne 4 shfop @k
Ay PE v

1. AXON / SYNAPSE
2. GVG / Densite Modular

A= T AR AAstaL o] AL EE RE AEE 21359
vQ‘ =

=
sh= A= AET

32 adeis AdAsioF
HIEA A =9 A= PTP(Precision Time Protocol)9} L3 ©]/%e] WEY A 7|=S
A e oF g},
dolg4dly 9 AB FRAAH AMEEH= EE HHe 239 IP HEHAS
A dst=F AtsoF g
BxAa 2 folHAHE UEYI ~A9x EE= H|t)ef 1P Gateway=
tlo]gAlE Wi ~9x]9} AAdstil BE UEY A FHA ststo] 74 gt
2= 3719 Multicast 3| Hlel ek Full bandwidth % Non blockingS
Al dafoF s, 512Byte ©]sf 7l Ato]=ol tidt de Asrb WASHA =
A= A sho]of Fhtk
F5 AANEAAE ol HHL A5 s FEste] AA A2" TS A
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8 3 B Port B Transceiver +%a AlAtste] AA 2 (eF 5% ©]73) 9
Hl X E¢} BES LM stoof g}

Throughput 8.4Tbps ©]%, Packets/Second 2.88bpps ©]%, Latency 2us
]38}, System Memory 16GB ©]’¢e] An]E X7 stofof sirl,

4k UHD A== ¥ §F5 5o 2 ool ds arste] AdAstefof gt
SNMP Al % MNC EMS%1-& "t #lQtetar e 2holdAE arefsfoR dhtt.

AU A AE 29 Huawei, Cisco

£,

IP Management System
IP Management Systemol] W&k ZAe +FS 913 & AH|E tlo]gAlE o
AR|steof gt}
I[P Management System ¢ I 2~H|o Sl
I[P Management System= IP7]HF AZA]A~HS Seamlessdlil ©U-89]
Vgt 7l s Al shojof gt
IP Management SystemW nMOS”]s°] &% o] Anlol] thgh 253} g4 5l
A 715 s& Ao gt
I[P Management System< =-dH] o]F3}l2 FAJ & ojof slu}
F7gn el gk b ol Aoj7F Har 1Sk A o] Fol K of g
SDN 7]¥ke] SDI & 1P 421& #g] £F4 2 COTS switch Aol 2 7]& 245-H
Aol 7Hs
P 3HolAe EF/ZH A Accuracy HE ¥ Ao/ AAH/RYEH/AE
7159 &% &F4
AU AE 24

1. SONY / PWS—110NM1

2. GVG / GV Convergent Controller
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2. @A WEAN2Y TEE V|EOE HJITEY HA € 9% 24

UHDZ W&ol HIHE AHdA Fos e vl 1Fde FH=E
Ao vtEolA Hgd ZdUtelt, @] IFATS e Aol ofye B
AA S} 77k SPHE RbEo] FRl=S] T E FolE T|Eo] A& Ho|oF gt
277F HDR A& Beydor gFdrh 4K 942 HDRY 2§ of ol whebA
F49] Aol7t wig- A7) witel] WiF-E9 4K PS> HDRZ A%, Hyd 3o=

of| 2l o},
1) HDR #|%} &34

Fhlete} Display®] el wel 71E CRT TVe] Fwih 8 svleol s A
Fed A gUe WA Aol WE Wlst Mol gdol stk A% $4 Qstl
e o2 BBakel G Adl ol o we AT FEHud e 27t
Soluba govl, ol e A% £FH W AALRITE AdBrh

(1) S—log37]¥t UHD HDRAZ} &4

O S-log3 A=AZ=2<] A
* S—log3% Sony ZhH|g} ojmA| =AYl Hil Fes Hesk= OEFT
e chleo 4,000%7}4 D—Range %3
e Cineon Digital Negative 7]HFo. 2 t]jz}el =
o AAY 108 E A2} 37N A A3}
Hd 4,000%7F4 2] Dynamic RangeZE #3, W
&

3t Live Al ZHERE ofuf e} A 2H¢
Ad=E 1Yt 8§52 Re—masteringste] &-§

&
T S

mk ofy

[e}
[
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PQ % HLGO| OOTFE 3t Sceneli| A 2

OOTF Comparison ( ~ 100nit) 80% 0| &0 A4H0| FHE|E= 100nit
120 0[3te| 8 7|0l A BT.709 CH| o Fute|
B
S-log3+ 100nit0] 5t & 0| A 7092t
79| SUst OOTFE 7HX| 11 2U0f 8%
100 Sghdo] 710 .
80
—BI.709
S-Log3:= 100nit 0] 512| £t7]0{ A BT.709 s
50 = OE?aqr U= n}‘ EEi t?fo 2l0|ES Pel
HEHE 2 0lS —8Log3
40 ---HLG
/ on 1000nit peak
20 Display

0 10 20 30 40 50 60 70 80 920 100

<719 63> OOTF Comparison

O S—log3 YA =29 WA
W2 HDRo| HLG(Hybrid Log Gamma)® Zw+37F ¢+8 o], A& HDR
format®} <= HDR formate] Ao|stA HAoH(E$=do] 3 W t©] HDR
i e}

[e}
converting®] € L3H)

[ = === ]
HDRC-4000

HDR Production
Converter Unit
HDRC-4000

PGM OUT

<71¥ 64> S—log37]¥t HDRY I Z= (SR—Live)

(2) HLG-Live7]¥F UHD HDR A2 &54

a2y PQ HLGs o2 HF Wek Al 843 Adas 7H4E 5 2l S-logd
7IHke] HDRA|ZF YAEZZEE Lived 2Z29Hd xwoz Aotstx|gt, HDRY %
#Fol HLGE A4 gl et Auy Z2A 27 438 9, v 3ddd a2



et A 297 sobAla

HLG_Live SDR monitoring

Compatlble
HLG Live = )

HDRC-4000 HDRC-4000

HDR Production
Converter Unit
HDRC-4000

roadcast
(BT.709)

PGM OUT

<71% 65> HLG-Live7|¥r HDRYIAZZ=

O HLG-Live 9a==29 &4

ZhE FERYH EUHH/EE FEZA HLG  format(EOTF/OETF) 2=
Holglol, F7HAQl AWE #gleol 3o flvh
O HLG-Live YA =29 w7

HLG7} zte SAo wel Hdo 400%7-%12] WhiteE ®d, ¢ Y
Dynamic range Mastering®l] 347} A t}.

rlo
ol
12
Lo

Live #A#ZE9] A #93 A4S Color grading & AJ3ke] Qlth= Aol
A Frtgolmz AAIZEo 2 HDRS A8 = glojof strh= Flo] sAddor 3 A
Aoty 2} dFEAA A= 2FHL] FhHletel A HDR A&7F &9 5o

Fx2o 29HE AA AHE 58EAY, F22 doj7bA vlE HDR(HLG, PQ),
SDR $&49+& 7l«S ®A3tar

2) Product Lineup

Fheletel MBE - 290, AW gl RYHZAA TP live HAE29
HDRHY A EZE Native® At BE 740 sttt 4K2 WA 2 870
Hpg el glolA arwlaop & R m&HQ oty 4K = AlAEA o] nbH =
HEA AftH o e HE F-Eo
AAE 7hsatd abe Qe so] el [PA e B2 ‘JJr *%ﬂg #—d 11 =
T 8kA °‘0} ks S40] A s 5o 379 AFelest 279 FEAAR

==X A

TAE e, TREHs FAd BEdes Hag 2 5 ok

e
o
N
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. J o2 st suas maas sess - )
B SRR
PWS-110NM1 b MKS-R3210/R1620/R1630
IP Live System Manager NS-BUS Panel

B ¥ . fe ey
NXL-FR318

HDC-480! BPU-4800 Signal Processing Unit HDRC-4000

t ' i@ HDR Converter
HDC-4300 HDC_L! XVS-6000 XVS-7000 XVS-8000 BaEE e, NXLK-IP40F -

w/ QSFP+ (40GbE) I/0 Boards

4K/HD Production Switcher NELRIRA

_J [ N SDI-IP Converter Board SR convertertnlg
BPU-4500 HDCU-4300 .
HKCU-IP43F i Ty
Hesw oy '
HDRC-4000 -
PWS-4500 NXLK-IP45F
IRl CAtiE= . AV Multiplexer/ BVM-X300
4K/HD System Camera 4K/HD Production Server DeMultiplexer Board
J AN AN J

<71%¥ 66> Product Lineup

v Zhdlg}, HDC—-43002 S—log3 ¢} HLG-live ¥+ 7}A HDR W4& =5
A1 4.

v FhdlEl €] HD Source 5& 83 wj= HDRC—-4000, HDR Converter&
Ab-g3te] 4K HDR Source® A& 7Hs

v 4K 29 A-E R we XVS—-6000, 7000, 8000 RES H -

v 4K AF AR PWS—4500 AFE 7F5s8kal XAVC ZHlS AL

v IP System ©lA4 SDI interface2}2] =3+ 9 &4 SDI-IP Converter &=
THH o] S

v Sony?] BVM—-X300 30inch 4K Monitor= 100001 E 7]|& 739
HDRAI 2 g7 oA 4K 7] RUBEE ARE
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3) IP7|HF YA 529 & 7Fs AH] 7%

SR Live
HDC-4300 New 2/3” 4K/HFR Camera
Newly Developed 2/3” 4K 3 Chip sensor

Wide Color Space Optical System
Rec BT.2020 X| &

B4 Lens Mount Portable Camera
1Hjg B4 FHU= ALE Tt

|

Multi Format
4K: 4096/3840(QFHD)@ 59.94P, 50P, 24P/23.98P, 25P
HD: 1080/720 @ 59.94i/P, 50i/P, 24PsF, 23.97PsF, 25PsF
HD HFR / Slow : 3H{|£:(7| &) 4l /6L 2/88] £(Z M)
4K HDR 2t (&4 w/BPU)

4K Baseband / HD HFR processing by Current BPU-4000
SMPTE #& &7|0|22 &4l BPU40002 2 Hef T &

Optical Filters: 5-ND/CC Dual-servo Filter

Live HDR 7|5 X| ¥
S-log 3 7|8t YIEZL2 HLG OETF X| ¥

<% 67> HDC—4300 New 2/3” 4K/HFR Camera

4K HDR Live System — Live HDR 7| &
BPU 28 Al, 4K-HDR & 4K-SDR SA| A%} 7Hs

BPU-4000/4500
— 4K-LIVE-HDR
BT.2020/ S-Log3

HDR

HDR > =
Processor|
Gain Difference

SDR
HDC-4300 Processor| 4K-SDR
BT.2020/ BT.709
SDR

* HDCU4300 28 Al, 4K-HDR
> AU O 2 HD SDRO| Z 2, 2LIE

Qo

H
| 8E2 A8

o

<71% 68> 4K HDR Live System
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BPU-4000/4500 - 4k Signal Processing Unit -

BPU-4500 = BPU-4000 function + IP output.(IP QIE{I{| 0|~ 7|2 X&)
4K 2H{ <2 HD Progressive 6Hi</8H{<% = 715 2 HDR A&

19 inch rack mount

. HEEEN
0 e °

N

<% 69> BPU—-4000/4500

HDCU-4300 - 4k camera Control Unit -

HDCU-4300 = BPU 7|5 €& + CCU 7| 5(SA Xl SH | AU ESH Af

%|C 4K/60p 4! HD/480i X| @ 3! HDR X| &
IP SIE{m| o[ A X|JH(SH)
19 inch rack mount

2U

CmEE T - |
2w [Loves, | T

Option:NMIkit]e -
HKCU-IP43E._| ©

<% 70> HDCU-4300
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XVS-8000 Overview

= SDUIP 3IO0|E2|E EtY HE 220K

- Y/EY 22 sDI & IP 2AE IOl (NMI) BN o Ths
B Powerful 4K Switcher

- HDXM|E 0t F A 4K ®|ZHO| 7Hs 3t 7|5 d M&

- 4K 7| E|CH 5ME, 402 H/16EH X[ |

- MIES 471 2] 7] 0{(Sub Keyer 271) XI-&

- 4K 3D DME X| & 0

Ir

B Smart Format Handling

- A U0l I AHE s B 7H5(SDI X QSFP EtY X[ 8)
- WA E=ol X0 AHE 7S BT 7Hs(QSFP EfY X )

-4xE U o8 HEE X R(WEYH 2 7Hs)
2xe HE|RO HS
9 5,000 Z2f| &(HD7| &) FM X| 2 (20%H &
MEA ZAIE ICP-X7000 ZIEE T2 X{EY
- OLED C|2Z30|, AEE O}R E 7t5, }{ €8 =8 CPU

<1y 71> XVS—-8000

New Product Lineup and Spec

XVS-8000 XVS-7000 XVS-6000

4KJ/IP Flagship Switcher Processor HD/3G Standard Switcher Processor HD/3G Entry-level Switcher Processor

10RU
8RU
6RU

e
XVS-8000 XVS-7000
Frame Size 10RU 8RU
Format 4K HD 4K HD 4K
ME [ Standard 5ME 5SME 3ME 3ME 2ME 2ME
I Split — 10ME — 6ME — ANME
Input 40 160 28 112 12 48
Qutput Assignable +FC 12+4FC 48+16FC 12+4FC 48+16FC 6+4FC 24+8FC
Multi Viewer 2ch 2ch 2ch 2ch 2¢ch 2ch
= 2 Full Key 2 Full Key 2 Full Key

Keyer/ME <Resizer> Standard +2 SubKey 8Key + 2 SubKey 8Key +2 SubKey 8Key

Split - 4Key - 4Key - 4Key
Aux Keyer 1Key 4Key e so= == e

2.5D Resizer/Frame(Max) 10ch 40ch 6ch 24ch dch 16ch

<719 72> New Product Lineup and Spec
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PWS-4500 4K Al HH Al AE

B Efficient4K/HD Server w/ XAVC-Intra

- XAVC Class 480(960Mbps) X| &
m  CHAE QI Migration 7|5 & A d =&

-HDx 4 %g 7| &

- ERAIE QL Y02 0| 20| M2t 4K x 4Xf ' E/HD x 83
m HFREZE X

- Z|CH 4K 2x, HD 3x/4x/6x/8x 2 K| ¥
B Hybrid Interface x| &

-SDI % IP QIE{H|O| A (S M)2f (=Y
m UEOZ2E XA

- 7|2 2TB ™3 (6A1 2@ 4K/60p 600Mbps)

- Z|CH 8TB Z0|E 75
B Share Play 7|5 X|&(like EVS Xnet)

s

]

Ho

& 7t

olr

<71¥ 73> PWS—4500 4K A|H A]2H

BVM-X300 OLED Master monitor

30" Full 4K 3l & = X|-21(4096x2160/60p)
OLED Ti & 7|8t = &o] oA 73

-HE DL T Ado HEIGAE AW

- True Black/Accurate Gamma

- Wide Viewing Angle & Quick Pixel Response
B HD FYEQI M7 X

- ITU-R BT.2020 X| &
®m BT2100 E& HDR A| ¥

- S-Log2/3, ST2084, HLG
m V2028 FIF UY X

- Quad-SDI x 1, HDMI(2.0a) x 1(w/HDCP-2.2)
B Area & Aspect Marker

<71¥ 74> BVM—-X300 OLED Master monitor
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PVM-X550 OLED precision monitor

m 55" UHD(3840x2160) White OLED Panel X{ &
B Wide Color Gamut X| &
- BT.2020/DCI-P3/R.709
m BT.2100 EF HDR X| &
- S-Log2/3, HLG, ST.2084
m Ol M 3 X[
- HD to 4K up to 60p

- 281/'SQD

- Quad-SDI x 2 (Rec.2020, S-Log 3) (Rec.2020, ST 2084)
- HDMI(2.0a) x 1(w/ HDCP2.2)

B BVM-X3001dt St 45 22 =Y
®  Quad Display 25 X[ 2|

- 474 SO 2 M HE 7t5 SDR / UHD Blu-ray SDR / Blu-ray

- Color space, HDR/SDR, Frame Rate, Brightness (Rec.2020, Gamma 2.4) | (Rec.709, Gamma 2.4)

Original Master

<1¥ 75> PVM—-X550 OLED precision monitor

4) UHD AJ=8) #5E& 913 oih 24

<3 32> UHD Al&=® = o3t 4%

No UHD H| % 4 H = 2904t
1 AAROR 4| 14 #5,069,882,000
2 B 2RO &H| 14] #5,069,882,000
3 LA AELC|Q MH| 14 #3,852,981,000
4 FZZAH & DATA CENTER &H] 14 #2,518,238,000
5 APC 9 NPS A|AH 14 1,541,000,000
6 SJYHTUA 4H| - 34 34 #405,498,000
7  GCheHETA(NLE) MH| - 54 54 #216,614,000
8 LHE U= 7IXt=544Y) g 14] #491,420,000
9 ENG 7tHzt dH| 264 #1,970,804,000
10 A%t g 14] #5,920,319,000
11 7lsus 14 #120,000,000
A %27,176,638,000
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5) UHD A|®l GAE G5

<3} 33> UHD A|zH @AE G5 o4t

&= ®7((2019~2020) H2t7|(2021~2021) 22 7((2023~2024)

SA A 5920,319,000 AARLC|IL 5,069,882,000

NPS 1,541,000,000 BHEA 405,498,000
oot
ol 64,210,000 ZXHA  2,518238,000
ﬁgﬁ o 3852981000 BARLI2  5069,882,000
Za%, 142,500,000
ST 284,710,000
IfNC  eseosacer 2 ENC 322,934,667 5[iNC 990,934,667
CIA 1 K
dEjLE 216,614,000
e 120,000,000
A 12,799,268,667 10,868,196,667 3,509,172,667
C
3 %géﬂl 27,176,638,000
<3} 34> UHD Al&=¥l G5 Al o4kt
No P o de 29®  MzM  § 4 2 o
A 2RC|2 AH|
1 A AELC|Q AJAH
4K Studio Camera HDC-4300 SONY
1-1 System(STD/3, EFP/4) LDX86N Grassvalley €t 7 1,622,229,000
1-2 4K LENS 27x, 20% 12x PN set 7 405,850,000
1-3 Tripod System set 7 HE MALE
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No. = o ZE 2Uy AEA g F 2 o
[=]
1-4 Prompter set 2 24 AR
1-5 Studio Monitoring System 55" UHD TV =4t set 2 3,500,000
1-6 Camera Hybrid Optical Cable HIZALY  set 2 A AR
2 AARCR BEXFTA H|CIQ A|AH
) o ) XVS-8000 SONY
2-1 UHD Video Mixing Unit KARRERA GrassValley set 1 612,962,000
KAHUNA9600 SAM
; ; MKS-X2700 SONY
2-2 Device Control Unit Mustang GrassValley set 1 6,333,000
MKS-8080 SONY
2-3 Aux Remote & Others KAL-32AUX1 GrassValley set 1 36,240,000
4 4K/HD multi-port AV Storage PWS-4500 SONY
2-4 unit K2SummitULTRA GrassValley set | 1 499,290,000
2.5 PROFESSIONAL WORKFLOW ol tO s SONY (o 31,264,000
STATION n GrassValley e
MIRUHD 233
2-6 Character Generator Torn%do24KUHD H|—’F—%| 2lM  set 2 96,000,000
WFM8200 Tectronix
2-7 WFM QC System (TD,VD) LV5490 LEADER set 2 146,000,000
: SPG8000A Tectronix
2-8 Sync Generation System LT4610 LEADER set 1 70,210,000
V-MATRIX Lawo
2-9 UHD Multi-Viewer System Kaleido GrassValley sys 1 273,840,000
Synview AXON
2-1 GVNod GrassVall
0 Gateway & Moduler System SYNEPSeE raAs;Oa’l\ley sys 1 518,710,000
1 & BVM-X300/HDRC- SONY
-1 UHD TV & HDR Monitoring 4000
1 System OBM-U310 P_l(_)vsllltl}(l:\/l set 2 221,166,000
LUM-310R 9
2-1 Converting & Distribution FA-96002 FOR-A
2 System UHD1000 SAM  set 2 36,000,000
3 Sub Control Room Audio System
Audio Digital Mixer 32Fader 7|Z%&H|Upgrade
3-1 %o 48Fader 38->48fa erstt Calrec sys 1 65,000,000
3-2 Sub Audio Mixer sys 1 HE AR
3-3 Microphone System sys 1 HE MAHE
4 Audio Processor & o 74 2
3-4 Play/Recorder sys 1 HE M-S
3-5 Audio Monitoring System sys 1 A AR
3-6 Intercom System sys 1 HE AR
3-7 Other Support System sys 1 HE AR
4 IP Network Support System
. PWS-110NM1 SONY
4-1 1P Live System Manager GVConvergent GrassValley set 1 184,794,000
; Catalyst3850 CISCO
4-2 Control Switches CE6810.-L1-B-BOC M e sys 1 39,528,000
. Catalyst3850 CISCO
4-3 PoE Switches 55700-52X Huawei sys 46,850,000
: ; Nexus9300 CISCO
4-4 Audio Switches $5700-52X M e sys 1 64,116,000
Cable & Installation
5-1 Cable & Installation sys 1 90,000,000
2 A #5,069,882,000
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No. = 2 ZE 2Uy AEA g F 2 o
[=]
B ARCIR dH|
1 B 2ARLR A2E
4K Studio Camera HDC-4300 SONY
11 §ystem(STD/3, EFP/4) LDX86N Grassvalley €t 7 1,622,229,000
CANON
1-2 4K LENS 27x, 20x, 12x FUJINON set 7 405,850,000
1-3 Tripod System set 7 A AR
1-4 Prompter set 2 HE AR
1-5 Studio Monitoring System 55" UHD TV =4t set 2 3,500,000
1-6 Camera Hybrid Optical Cable HIZFALY  set 2 HE AR
2 BARCR £XZ4 HLR AlAH
XVS-8000 SONY
2-1 UHD Video Mixing Unit KARRERA GrassValley set 1 612,962,000
KAHUNA9600 SAM
. . MKS-X2700 SONY
2-2 Device Control Unit Mustang GrassValley set 1 6,333,000
MKS-8080 SONY
2-3 Aux Remote & Others KAL-32AUX1 GrassValley set 1 36,240,000
4 4K/HD multi-port AV Storage PWS-4500 SONY
24 unit K2SummitULTRA GrassValley set | 1 499,290,000
2.5 PROFESSIONAL WORKFLOW confrdaacBis SOV (g 31,264,000
STATION n GrassValley e
Ao A
2-6 Character Generator "I\'/cl)lﬁggc?MKUHD HI—’F—%| 2lA  set 2 96,000,000
2-7 WFM QC System (TD,VD) Ve200 TedioniX et 2 146,000,000
2-8 Sync Generation System E-T-’%S%JOA Tl_eEC;%)EIiRX set 1 70,210,000
V-MATRIX Lawo
2-9 UHD Multi-Viewer System Kaleido GrassValley sys 1 273,840,000
Synview AXON
2-1 VN Vall
0 Gateway & Moduler System gYNEFC’jSeE GraAs;Oa’l\ley sys 1 518,710,000
-~ & BB/(IJ\/IO—XSOO/HDRC— SONY
-1 UHD TV & HDR Monitoring 4
1 System OBM-U310 P_lesllILI}(l:\/l set 2 221,166,000
LUM-310R 9
2-1 Converting & Distribution FA-96002 FOR-A
2 System UHD1000 SAM set | 2 36,000,000
3 Sub Control Room Audio System
Audio Digital Mixer 32Fader 7|Z7ZH|Upgrade
3-1 %o 48Fader 38->48fader2t &t Calrec sys 1 65,000,000
3-2 Sub Audio Mixer sys 1 HE AR
3-3 Microphone System sys 1 HE MALE
4 Audio Processor & 74 2
3-4 Play/Recorder sys 1 ga A
3-5 Audio Monitoring System sys 1 A AR
3-6 Intercom System sys 1 A AR
3-7 Other Support System sys 1 A AR
4 IP Network Support System
. PWS-110NM1 SONY
4-1 [P Live System Manager GVConvergent GrassValley set 184,794,000
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No. = 2 ZE 2Uy AEA g F 2 o
[=]
_ ; Catalyst3850 CISCO
4-2 Control Switches CE6810.-L1-B-BOC M e sys 1 39,528,000
) . Catalyst3850 CISCO
4-3 PoE Switches $5700-52X Huawei sys 1 46,850,000
. : Nexus9300 CISCO
4-4 Audio Switches $5700-52X M e sys 1 64.116,000
5 Cable & Installation
5-1 Cable & Installation sys
90,000,000
2 A #5,069,882,000
F2 ARC|Q A
1 2 ARCR A2
1 4K Studio Camera HDC-4300 SONY Al
1-1 System(STD/3, EFP/1) LDX86N GrassValley — 4 965,208,000
1-2 4K LENS 27x, 20x, 12x CANON * set 4 305,360,000
! ! FUJINON ’ ’
1-3 Tripod System set 4 A AR
1-4 Prompter set 2 A AR
1-5 Studio Monitoring System sys 2 3,500,000
1-6 Camera Hybrid Optical Cable HIZALY  set 2 HE AR
2 AARLR BEBA H[CR A~
) o ) XVS-8000 SONY
2-1 UHD Video Mixing Unit KARRERA GrassValley set 1 612,962,000
KAHUNA9600 SAM
; ; MKS-X2700 SONY
2-2 Device Control Unit Mustang GrassValley set 1 6,333,000
MKS-8080 SONY
2-3 Aux Remote & Others KAL-32AUX1 GrassValley set 1 36,240,000
4 4K/HD multi-port AV Storage PWS-4500 SONY
24 unit K2SummitULTRA GrassValley set | 1 499,290,000
,.c PROFESSIONAL WORKFLOW - PWS100 SONY |1 21 964.000
STATION ontro nase O Grassvalley € e
24m A
2-6 Character Generator "I\'/cl)lﬁggc?MKUHD HI—’F—%EIA‘I set 2 96,000,000
WFM8200 Tectronix
2-7 WFM QC System (TD,VD) L5490 LEADER set 2 146,000,000
: SPG8000A Tectronix
2-8 Sync Generation System LT4610 LEADER set 1 70,210,000
V-MATRIX Lawo
2-9 UHD Multi-Viewer System Kaleido GrassValley sys 1 56,600,000
Synview AXON
2-1 GVNod Vall
0 Gateway & Moduler System SYNEPSeE GraAs;Oa’l\ley sys 1 196,560,000
1 & BVM-X300/HDRC- SONY
-1 UHD TV & HDR Monitoring 4000
1 System OBM-U310 P_(l_)vslgltl}(l:\/l set 2 221,166,000
LUM-310R 9
2-1 Converting & Distribution FA-96002 FOR-A
2 System UHD1000 SAM  set 2 36,000,000
3 Sub Control Room Audio System
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No. = o ZE 2Uy AEA g F 2 o
Z= K}
3-1 Audio Digital Mixer 48Fader élsl—_;l;flau e?g%f Calrec sys 1 65,000,000
3-2 Sub Audio Mixer sys 1 HE AR
3-3  Microphone System sys 1 A AR
4 Audio Processor & = =
3-4 Play/Recorder sys 1 ga A
3-5 Audio Monitoring System sys 1 A AR
3-6 Intercom System sys 1 A AR
3-7 Other Support System sys 1 A AR
4 IP Network Support System
4-1 1P Live System Manager E\\//VCSc_Jﬁ%/g’r\é;’\e/lr}t Grassg\’ygqley set 1 184,794,000
4-2 Control Switches CE%%?(SXSLE?S—%JOC |-(|:LIJSaSV%i sys 1 39,528,000
4-3 PoE Switches Catalyst3850 SO sys 1 46,850,000
4-4 Audio Switches ?56;(88?;’32 |-(|:LIJSaSV%i sys 1 64,116,000
5 Cable & Installation
5-1 Cable & Installation sys 1 70,000,000
2 A %3,852,981,000
TZ 34 & DATA CENTER AH]|
1 FZE3H Video System
_1 UHD Master Video Mixing Masterpiece SAM
11 Unit UMS-8000 lkegami et 1 85,000,000
5 4K/HD multi-port AV Storage PWS-4500 SONY
=2 unit K2SummitULTRA GrassValley sys | 1 S 2000
13 PROFESSIONAL WORKFLOW o B3 00 SONY (o g 31,264,000
STATION n GrassValley y T
MIRUHD 255
1-5 Character Generator Torngd024KUHD Hl—’F—%l 2lAM set 2 96,000,000
1-6 WFM QC System (RACKVD)  Vioaos TEOnX  set 2 146,000,000
1-7 Sync Generation System E_FF%S{J(EJOA TEECXE)&X sys 1 70,210,000
V-MATRIX Lawo
1-8 UHD Multi-Viewer System Kaleido GrassValley sys 1 156,600,000
Synview AXON
1-9 Gateway & Moduler System g\\(/l\’}lggseE GraAs;\éa’l\llley sys 1 295,750,000
BVM-X300/HDRC- SONY
1-1 UHD TV & HDR Monitoring 4000
0 System OBM-U310 P_l(_)vsllllﬂ\/l set 1 132,666,000
LUM-310R 9
1-1 Converting & Distribution FA-96002 FOR-A
1 System UHD1000 SAM  set 2 SIEITH00
5 Data Cenater Network
System
2-1 1P Live System Manager E\\//Vgéﬂlglr\é;’\eﬂr}t Grassg\lya\qley set 1 184,794,000
2-2 Cisco DCNM Server ucs-spr-c22om4  (SBCO g0 g 19,060,000
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. CiscoC9236 CISCO
2-3 Core Network switch CloudEngine7800 e sys 430,100,000
; Catalyst3850 CISCO
2-4 Control Switches CE6810.-L1-B-BOC Huawei sys 39,528,000
) ; Catalyst3850 CISCO
2-5 PoE Switches $5700-52X M e sys 46,850,000
: . Nexus9300 CISCO
2-6 Audio Switches S5700-52X Huawei sys 64,116,000
Professional Services for CISCO
27 Cisco Switch Systems Huawei Sys 25010, 00
3 Audio & Intercom System
3-1 Audio Monitoring System sys A AR
3-2 Intercom System sys A AR
3-3 Other Support System sys HE AR
4 Cable & Installation
4-1 Cable & Installation sys 90,000,000
g A %2,518,238,000
APC 3 NPS A|AHY
1 APC, BIS EEFEE 1k3} as sys 150,000,000
APC/BIS/iNews-Air& g 1 3}
DBOGO| 212404
CIS
1-1 CMS S/W System RO L}l sys 200,000,000
CMSSitelLicense
AR/ Hot/ AR X TR AT A A/ S2ka] o2t
2|, X8| & =Transcoding * 2copy License
TranseferManager*6copyLicense(2| £& =8 g Ar
chiveManager*2copyLicénse,”| = A| A El0OF0| 120
Mzgt
1-2 CMS H/W System as sys 199,000,000
y moicto] Y —
DBServer,CMS/2 E 2| UServer, 2 E 2| YServer(X{ 3}
A =02 E7|8), XY ’é*ETC/Cataloging Server,TM
Server,Archive Manager Server, 2% = Server,
VODE ZHESt Server, 2[F7|A4l Server
H& S/W(OIS%, ZAAZ CIS
[eNe) 1 0 71 =y
13 pg wowza <) MojLto] %S 147,000,000
O|F3IEZM(ROSE HA), ZAQIT], 22+2 116
SE One(20 UseQ, WOWZA Stream(IH| 4 Z&),
VODE& ZBist Sw
CIS
1-4 Sotorage System ® o Cho) sys 517,000,000
MDC Server, Sotorage (On-line Storage Usable
200TB), Sotorage (Nearline Storage Usable
300TB), Copy Manager Server, PFR Server
. CIS
1-5 Archive System RO L}l sys 303,000,000
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FLASHNETTAPEANDDISKARCHIVESOFTWARE,INTEL
E3-1270,0t710| ESW-8DBA E 2| X|, 0| 52H8 SANS
witch
TapelLibrary
modulartapelibrary:modelfamily
moduIarIibrarys%/stem:basewith30activatedcartridge
slots, 1IBMLTO7half-height8GbFCtapedrivewithoutO
racleKeyManagercompatibility,andrackmountingkit
StorageTekSLI50modulartapelibrary:expansionmod
ulewith30slots(forfactoryinstallation)
Network Switch & KVM
1-6 System sys 1 25,000,000
2 A #1,541,000,000
SEEEA A - 34
1 Video System
ENS-8000KEDIUS  GrassValley
1-1 Master NLE System FinalCutPro Apple sys 3 113,310,000
1-2 Storage (BEHTA1,23) sys 3 30,000,000
1-3 VCR System Ki Pro Ultra Plus AJA ea 3 17,160,000
1-4 ¢riD TV & HDR Monitoring  gy\.x300 SONY  ea 3 184,500,000
ystem
; Catalyst3850 CISCO
1-5 Control Switches CE6810¥LI—B—BOC Huawei sys 2 39,528,000
2  Audio System
2-1 Audio Monitoring System sys 1 HE MALE
3 Cable & Installation
3-1 Cable & Installation sys 1 21,000,000
2 A #405,498,000
CheEZ A(NLE) AH| - 54
1 Video System
ENS-8000KEDIUS  GrassValley
1-1 Master NLE System el Ciite Apple sys 5 188,850,000
1-2  Control Switches CE%%?(SXSLES—SE?OC ISEISaSVOei sys 1 19,764,000
2 Cable & Installation
2-1 Cable & Installation sys 1 8,000,000
A ¥216,614,000
CiUE, SYESY, JIXSSHeY) 4
1 DUBING ROOM
- ; ; ProTools
11 Digital Audio Workstation  ¢6 \140-16-5'Dsys  Avid sys 1 278,710,000
ystem tem
2 2% =84
Digital Audio Workstation HDX PCle .
2-1 System Protools V12 Avid sys 1 61,210,000
3 71X 52H2Y)
_1 Digital Audio Workstation HDX PCle :
3-1 System Protools V12 Avid sys 1 140,500,000
4  Cable & Installation
4-1 Cable & Installation sys 1 11,000,000
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No. = o ZE 2Uy AEA g F 2 o
[=]
g A ¥491,420,000
ENG 7HH[2} EH|(26set)
ENG CAMERA SYSTEM PXW-Z450 SONY set 26 1,970,840,000
SONY 4K ENG CAMERA
1-1 SYSTEM PXW-Z450 SONY ea 26
Quad-Link 3G-SDI Upgrade :
Lioer e CBKZ-z450QL SONY ea 26
UHD Zoom Lens CJ20ex7.8B IASE S canon ea 26
—UV Filter UV/105 canon ea 26
8.e7r ColorOLED+3.5LCDViewfin HDVF-EL30 SONY ca 26
Stereo Microphone SONY ea 26
TripodAdaptor VCT-14 SONY ea 26
1-2 SxS Pro Memory Card 256GB SBP-256E SONY ea 52
SXS Memory USB
Leader/Writer SBAC-US30 SONY ea 26
1-3 Litium-ion Battery (185Wh) CUO-C190 IDX ea 52
Battery Charger(2T) VL-2SPlus IDX ea 26
1-4 UHF Synthesized Tuner URX-S03D SONY ea 26
UHF Synthesized Transmitter UTX-B03 SONY ea 26
1-5 Pin Microphone ECM-77BMP SONY ea 26
1-6 Softcase SONY ea 26
g A ##1,970,804,000
SHA 2|
L NP
4K Studio Camera HDC-4300 SONY
1-1 oystem(STD/3, EFP/4) LDX86N GrassValley ~Set 8 1,841,236,000
CANON
1-2 4K LENS 27x, 20x, 12x FUJINON set 8 440,280,000
1-3 Tripod System set 8 HE MALE
1-4 Camera Hybrid Optical Cable MIZFALY  set 8 HE MALE
2 HICIR A|~E
XVS-8000 SONY
2-1 UHD Video Mixing Unit KARRERA GrassValley set 1 612,962,000
KAHUNA9600 SAM
; : MKS-X2700 SONY
2-2 Device Control Unit Mustang GrassValley set 1 6,333,000
MKS-8080 SONY
2-3  Aux Remote & Others KAL-32AUX1 GrassValley set 1 36,240,000
2 4K/HD multi-port AV Storage PWS-4500 SONY
2-4 unit K2SummitULTRA GrassValley set 1 <00 280, 000
PWS-100
PROFESSIONAL WORKFLOW . - SONY
2-5 STATION |ControIEi]aseEd|t|o GrassValley set 1 31,264,000
MIRUHD 295
2-6 Character Generator Tornado24KUHD Hl—’F—%ElA‘I set 2 96,000,000
2-7 WFM QC System (TD,VD) WEhB200 TEONX  set 2 146,000,000
2-8 Sync Generation System SﬁﬁgggA TI?EC,&EC))EIiRX set 1 70,210,000
V-MATRIX Lawo
2-9 UHD Multi-Viewer System Kaleido GrassValley sys 1 273,840,000
Synview AXON
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No. = o ZE 2Uy AEA g F 2 o
2-1 GVNod GrassVall
o Gateway & Moduler System SYNA%SeE raAs;Oa'l\ley sys 1 518,710,000
BVM-X300/HDRC- SONY
2-1 UHD TV & HDR Monitoring 4000
1 System OBM-U310 P'(I')vsllu{(!vl set 2 221,166,000
LUM-310R 9
2-1 Converting & Distribution FA-96002 FOR-A
2 System UHD1000 SAM set | 2 e, 000,000
3 QC|2 A|AH
Audio Digital Mixer 32Fader 7|Z7%H|Upgrade
3-1 %o 48Fader 38> 48faderst &l Calrec sys | 1 Eo 00000
3-2 Sub Audio Mixer sys 1 B AR
3-3  Microphone System sys 1 HE AR
4 Audio Processor & = 74 =
3-4 Play/Recorder sys 1 ga A
3-5 Audio Monitoring System sys 1 A AR
3-6 Intercom System sys 1 A AR
3-7 Other Support System sys 1 A AR
4 1P Network Support System
4-1 [P Live System Manager g\\cvgér%\llgt!\gl;'\eﬂnlt GraSs?\lya\Tley set 1 184,794,000
4-2 Control Switches CE%%?(SXSLES—SE?OC glIJSa\CN% sys 1 39,528,000
. Catalyst3850 CISCO
4-3 PoE Switches 55700-52X Seae sys 1 46,850,000
4-4 Audio Switches ?56;(88?538)? glIJSa\CN% sys 1 64,116,000
5 Cable & Installation
5-1 Cable & Installation sys 1 90,000,000
6 A A=
6-1 16E =3= EH™ sys 1 156,000,000
6-2 VAN = sys 1 250,000,000
6-3 RAH| sys 1 64,500,000
6-4 FH| 7|Et sys 1 90,000,000
6-5 HZQlH| sys 1 40,000,000
g A ¥5,920,319,000
lNlEg n |
1 Jsus
1-1 FUe 7leds 20,000,000 29 =3 120,000,000
= 3 A 27,176,638,000
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3. UHD%$ A|2" T3] A] [P 7|¥k 3 Z29 =9 AE

989 #x= SMPTE7} 333 SDI(Serial Digital Interface)™ @7 =
N5 ATl Yol FFAA AANE AHsa Uk BHA LR AFHE
ANNEE UAY mER A4FHE Qe ol ~s HEFoRN IET o) Ag 2
QA 25 A 9] SDIE SHAHQ A% 558 RATS BE AHgahE AX o]
B AHYE AT BEY ABAo 2 & 5 Aok AT ARA} 2 7eke
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FA7x =98 vk o|& FAN] ML BHA0l RS FEF SDI(Serial
Digital Interface)= Al&¢] Bit Rate”} %7}?}01] ua} 27Fek e 47)be
tol7bA = 87kero] ARgEolof sh, Aujet AH|E AATE W XAy AE
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25GbE(ST21105-9}=) #AlolE 17}k
7+ 4 Q) IP Y EYAE 7|8
UHDSAIAE A2 A9 A5H oz 1d

249 % 9k

« IPHEYZ =SS 2| 26t0], 4K 239 0| 40[5 &=
25GbE(ST21102 =) #Ho|E 171922 4a
- HOIE £ HIE YA LA

Ex) 4K 702t 8CHE 25t 2 IZHL“ Al

BNC 10GbE Cable
362ea 2 88ea
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8x BNC cables
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4. UHDAH] EA4W3lo 93t &9, U, AR, 45, NPS & A" ¥ty
oA AE
1) UHDAH] E4 Wslol] o]at A]x8 uke] DA

191 Az A]2=wle] on| 2 A% &= APC(Automated Production Control)&
200 d HEE vl=ol A Al AT Hu o) A5, oln] 72 AZHe] 50% 7ol
APCE At A&HHom F7F FA vt A8A, A4, BAHE, a87430]
Awjstes Hulol WEa FxolA APC Al2&®2 SDelA HDE H$kele= Al7] <
grekol BgEo] molHu. ofAolol A= 2016WFH FHS FTAHSE APCTF
EFE 7] A A A o] ol A e 5 APCe tijhe] ofd tiAl= <14 staL
Uk APCElE AZESO] AlFol =9A, 2RY Jhdel, 29, ove wlA,
HEARHA A 898, A Fo] dAdu o] Aol Azte Aow BEs A
dhdo=m Azsk= Aot

TP AAoly Rl wet 19 HEe
7bsstth. 53], w2 AAe] 45, APCO] &2 A%
NRCS(News Room Control System: H.I=dAFA] 2~H
Motion Object Server)+ 2 XML X2 EZ 7|Hto
= 23 (A3 A 1ol dYZEEeE e
Fabeh, A4 =ol A ZldE NRCS Al~¥lS Al9)ek 229 A17g2] NRCS #1%
i—NEWS, ENPS, Dalet T1¥9) 3l Anoova =& EYF REFES 7Nt g 3}5—’
T}, o]0 W& A FZAISE APC =3 Fato] wbgk3o] 7]E9] NRCSE Rt} 41
FEHoz MOS ZREZE Fdtsls e wixlsta vk APCE  7]Ed
ARGl Sl AIFAIEEN( AR, Yo #A, Y] AW, 2eH F)ol
OverDrive—APCZ}=  7]5°] ®HAH Stk o= AR AF &40y
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‘ F =S F{ =k ‘ F == aamEd
<719 86> UHD NPS A|Z/HY Al=€ 4
<3 35> UHD NPS A&/AHF A|=H 7|5
7 2 2275 H
. HEFLLHSE 7|5(10G or FC-SAN)
 CHYsI AN ZOI B3} J|S(NLE 7| =St
UHD oiFas < HEREE =X = °|°, ) " GV Edius
A . 1P / 12G SDI / Quad 3G SDI X| @ Video [/O 74 Somy Veaas
% HD VCR HOf 7|5(RS422 HOf 7|%5) - 4KE X|& Y res
. MAM & 7|5
. UHD/HD % 7|&5(Xave Class300 — 600MbpsH 7| E}
. XavcZDH2 AER 0|4 SA| HE X|&
. 0% Ol M&S MAM 52 7|5 (10G or FC-SAN) Adobe Premiere
UHDEY . MAM S£& Plug-in 7t4(No Active-X) Apple FCPX
AABINLE) . Web 7|8t MAM EZ2t2K AvidMedia_Composer
. H2l2X0|A Drag &Drop Upload % Download 7|& GV Edius

. HDR, HFR X|& 8l ZLIHZ A2"- 79

. IP / 12G SDI

olz=24

21=2 Video /O T+

. UHD/HDEE % OAHEY 7|5

. Secondary Color Grading 7|

. Sg g 7ls

. HDR, HFR ZL|H& % Video I/O ++d

Autodesk Smoke
Davinci Resolve

(Mastering NLE) Hjet=/etE HOle X/ SGO Miistika
. Color M& Controller 7+
. IP/12G SDI uad 3G SDI -8
/ /Q T8 CIS Tech
.MAM / EEFE dE -
£ HO|AH o .~ ol Geminisoft
CUeE/as oY ME 7|5(10G or FC-SAN) Max Ni
ax Nine
. Playlist 49 % =3 7|5
(3) UHD MAM / HEAH A|~"H -4 " 7]5
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