CONTENTS PLUS

Journal of Korean Society of Media & Arts Vol.14, No.6

DOI : 10.14728/KCP.2016.14.06.061

UHD HDR Z2&I= |2} A
EES % IOE

- 2015 k7 E8 UHD EMES

A Study on Producing UHD HDR Contents
— Focused on 2015 Hallyu Dream UHD Concert

FAAL
20| (You, Mi)

MEo|etstn F4EE CRHOIEXMS
School of Media, Seoul Institute of the Arts

anubodhih@seoularts.ac.kr

SSA2t

(Kim, Kwang Jib)
T QAFSHE HEAGIARMZ
:|:|:

F2ostn S2t20} 5ioj2 C{AS2|0|t
School of Media, Seoul Institute of the Arts
Department of Biodisplay, Kwangwoon University

kwangjib@seoularts.ac.kr

22y
2CH5t

MEdsds

3342t
0|59 (Lee, Seung Hyun)
20y FEZH =04
Graduate School of Information and Contents, Kwangwoon University
shlee@kw.ac.kr

AR}

A (Kim, Sang IL)
ME0o|stigtn AR SIS
Zeoystn 27840 3D 2&=st}

School of Media, Seoul Institute of the Arts
Department of Holography 3D Contents, Kwangwoon University
silgam@seoularts.ac.kr

* This work was supported by the 2016 research fund of Seoul Institute of the Arts

_6']_



Abstract

As the UHD viewing environment has improved due to the development of technology and the
efforts of the governments and industries, the demand for UHD content has increased. However,
the production environment has not been popularized. Moreover, there is no example of the
creation of high—quality content, such as UHD HDR. In this paper, we focus on the 2015 Hallyu
Dream UHD Concert, which was the first UHD HDR content in the world, and write about the
total production workflow from shooting to post—production. As the format mentioned above was
not produced before this concert, solutions were required. The first considered that the consumption
environment was not sufficient for the watching of UHD HDR content. For this reason, we
produced two types of content, HDR and SDR, and used one of them initially to fit the broadcast
channel. The second solution involved a change of the production field. HDR cameras can capture
details under lighting conditions identical to those of an SDR camera. This is both an advantage
that increases the sense of reality and a disadvantage in that changes are required to finish the
filming set. We hope that our UHD HDR example is helpful to those attempting to create UHD
HDR content in the future.
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A AFE Zled qaEYgelo] 7lwo WHo=w HD(High Definition)E dol
UHD(Ultra High Definition)& &2 TV7 £&E50] S3sta ok 27] UHD
TVE] 7kl 600~7007H] o) Aol wlsf 20159 A48 We Za3
559121 UHD TV 740l 2007t FHtdi2 stesldA, UHD Tve AA TVAZS]
12.98%9] B]F& 2AA st FHHE 30%2] H|FS AA|5HA o] UHD ZH2E
A 4 Qe e & Zog ARty Qltk(Jin, 2015).

20124¢ 129 &2 ofd®I Wo] FmEI HAY WwEor AYEWA HDY
Full HDH9] M EZdl=Eo] AZtE o] tiy 3pHe Fsto] AFdd AnlAs
Algstar giok Zejv UHD=Z A&te Zdl=7F UHD TVe] Hgof Hsf Wo] =
gt ZdHlolth. oli= UHD ®& A2t Anjet UHD TV &A] 12]30 UHD W% A%
2 @4 UHD &2 cdé_‘s} E3 glovy Az UHD wW4g 95t Zel=x Azt
o

_I::a‘l
> |o J

L

92 25ty fjf&olch(Kim, Park, Kwon, Lee & Hamacher, 2015). °o|& H %
d HD 942 4 2A199(Up-Scaling)ote] UHD ZHl==2

A 8o Adds Sdistetr] flstel @4 71e2 HD, Full HDeflA) UHDe]
271742 olmlz|o] HA fof stz FES] S7HF sloistth. ¢k A ofn|
Z1o] A mo] Sfidste 2 FFE At AWHHI(HDR, High Dynamic
Range) @ B (WCG, Wide Color Gamut) HJA] F23%F @42 Lo G539 H

HDRE gIzke] UA] L7l 8718 Hojst Akl Bads) 7] mge], Bl
%tog B AW §ARE oluAE ARl A7 Az B AFS At
1, 2h= ZeololHol AL stoletolEet Eelo] © B A tgde] AotglA|
doed o We Folde FesA 9tk 292 AF 9 WFAE HDRZO ko
HHe] AHAE F7bstel ek, Sl CM, eoln AHEWE, AY HopolA
oY BUE T SIE BB Tk AR el A9 Ge 4
QA Mk =, HDRE G4 A% ool &R 4k A% SlshA
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¢k31gt UHD HDR o2 Aztzlo]

AE AREe]7] wiEeldt.

2.1 FUe| UHD &

rek
okt

MZFZAFAAIQ] NSR(Northern Sky Research)2 & TV 7HY 7F 49 718 &5
TEe AR FF Sulek ARd, Forier A9 Fo]l UHD A= A= Zs
Agstal Aot 55 do] 7] UHD A2dE F55tHA AdE L8 JoR
TS 9tk(in, 2015). W= WS, oppE v e g3k &2 UHD TVE 2
g2 AsdAlse] wol lthe Aol =t Aol F55 ¥l 9= F4 olfelH,
20179 % ml=ol= UHD TV $73717F 399922 A woj=l= TV 24719 55%

E AAFE Aol il ik

Y A MAlS] @arE UHD TV ARgsh ghde] oA 7] s w3t 9ot 1
dz A= A Hx=E FAY UHD TVE 376t 1, LGE OLED TvE A
Alstsinh. g3t olul Al 100% HAEst AFgo R AAEA 4K=2 HeE 4 Qe
Aoty KT &YEREH 93t ofe] =2t 59 UHD " <
AAstg o, o]ojA SKZ= 44t NBC f4HAde] UHD TV & ZHl=E VOD
2 AH|A sk gt

2.2 UHD Alliance

UHD Alliancet= UHD®] T3 #5231 AAS flof A4H27F Fedo=z A4
A= ZRlz H2yA] HY Azt Fobel#tal & 4 Sl Hollywood®] Major
A7 G3tAE (Fox, Warner, Disney, Universal), Z81= AH]A AA] 27§AF (Netflix,
Directv), AZAA 470AF (Samsung, LGE, Sony, Panasonic) 181 &F4 4] 274
At (Dolby, Technicolor)E ojA@o = FAddl TEel 20158 1o A= AcH Lee,
Kim & Kim, 2016).

o] UHD Alliance2 UHD 4t otyzt 7|& 49 of 249 HDR¥}
WCGO HFIIAE A2 S st Ut ©es] sideT A1l 4K UHD
GArel wrEsHA] ¢Fal, HDR/WCG(Wide Color Gamut)/HFR(High Frame Rate)©]
|52 F7kstolof AT 2129 4 miAlz A=wided o+ & Aoz o4fsta
ZHlsty 9l7] wlZolth(Lee et al., 2016). UHD Alliance®] HDR 7]&0 g2 @A)
7o e EH=0] A9 FHAa 1,000nits oo H7] ZEAo] 7Hs¥ Mastering
display 2H3ollA MEA 2¢ls UdPste Zo] AFEL Qv w7 = TV & ¢
o] A2 = 4 1,000nitse] Hofopgt Fel= AZz}7} owgh Uh2 SholgtolE
AHZE A 4 eH(You, 2016).
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2.3 HDRZ} SDR

HDR 5] <&zl viel Zo] 3t W ¥ B&
A 2 HASH= 7l&olth(You, 2016). ¢ A
o] HiE 10,000nits, s 0.05nits &2 1
UHD HDR 2=l (figure 1)olA Hi vie} Zo] Afds] H

¢

[¢)

A 245 He1 st AlZF gl fE-S glo] B 4 e WHHl= 100,000:1
FFo|th(Kang, Lee, Jeon & Kim, 2015). ©]& HtYgstx MPEGOA= T H]
100,000:1 o]4<= HDR=Z AHolslal Qlct.

Oy @A) G 2= §5/4H 2 AA BN Mot FEH|
9 F2 0.1~100nits 9715 AlFsH= SDR(Standard Dynamic Range) 42| H]
e AHIAE AlFeth ols W BEEC] A CRT TVE 7]gof w50 A5
7] w2oltk(Kang, Lee, Jeon, Ko & Kim, 2016).

Real World Human Vision

Sun Direct 109
108

Day Vision
~ 1 05

.
L

| E
[ed/m?]

Sun light g6

10*

Typical Range
w0 adjustment

Indoor light

10? "

*

10°
Moon light
1072

Luminance Levels

10

Star light

Night Vision

10

<figure 1)> Vision dynamic range
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A @A HFEA B3 7]&o0]7] wiFEo] UHD HDR Zdx: 7|E9] 24
e o2 A2 AZTAS mgsiof Zdlxrt 7HA T e AHe Iz A4Y 5

dAe] mF v HE2 Production—Transmission—Displaying®] 3TAE 7% A
3ol AstE WE 4 gle 2 E 7ML Aofigure 2>, ZHH2tell A 255 16bit
Raw T}doJut 10bit S-Log 9732 OETF(Optical Electrical Transfer Function, 3
AR E A8ota, B9 Al F7iE ARAY S AZ g, dubEQl Hh e
Q7] JHAIE(8Bit T2 10Bit, YCbCr, 4:2:0)2 W5l vt 1FYg 74
= At AR Y H HEAERS HIAYSt, $A2 dHgoA M
HAo] Aag-E A %, U}?(]UPEE._ EOTF(Electro Optical Transfer Function, #
FHgete)E

Created image transmitted as it is

5 digits 5 digits
signal

(10~12bit, HDR

Mon-Linear) display

Lossy i Resemblance data display
compression expansion compression mapping

{figure 2> Comparison of current standard and HDR standard
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<figure 3> Examples of SDR(left), increase of brightness of SDR(middle), and HDR(right)
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Z7b0] ol BUHE B4 WS &9 A9, stoletelEst s el
AL 2 4 ook upAnt £2 oju4E HDR 459 @7 2 ¥rle Fdste ®
UHE Agatel taBde] & A9, AEe UHARE stoletol=n Ad s
e ¢ 4

HDR 225 &717] fsiME ol& &YelA ﬁ“‘ TAE, d3d, IS
Ao elz717h2] A el 2lo] HDR dlojelg &AM o= A2l 55

3.2 UHD HDR 2E&lx0| Ao B3

HDR& ©f Wolzl ¥7|E Adsid, A4 :dof glolA & Color SpaceZt WolA H

2 9= Color7} Solub g< Adstn we ColorZ ]7*41]'01]71]

o} B =Rojx UHD HDR Z®l=7} 7}11L A xAL Ths
==

e
< =
= =

oEo

A A fle] dERARATLA AHAFEEL99a0A HE, I, d=2
Yo] grEtt A2 HAmoA A=
2 1PEA HMPER GAH R wjx|ste] FJFoan F o] Fidetrt Z}zto|
tisto] dmbit Ao Hl=g AAtS B Seto g ZRls|H 12} 53l
figure 4)9] 1% o]n|z|= SDRelm|A= AU PMW F557td|2t2 &4t RAW
°|HE SDR M%<l BT-709 M-S A-gsto] SHEAYYE F & SONY X-300 =Y
o} @ &% o|nz= HDR o]f]

Elo]A SDR REg RUEF JAS #Gg Apzlo

212 22 4y 7iets F93F RAW Hojgof HDR A<l BT-2020 M<s 2

511 PQATTE AgofA T @ F X-3002UH|A HDR RER BUEF

Q4L BYT Aotk £ ojulAg M@F F3k HDR olw] )7} SDR olmlA|d] v

s Zehs o AWsiAa £ dgol oy HEdR o F doldle AL &
o

{figure 4) Captured color images of SDR camera and HDR camera
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oltt, oY ME2E IA 7I&2 wiAHe 7HsAE AIZIAL, WA 7HA]
UEdz29] nlshks vh5o] WA Hrt,
UHD HDR 7|&o] ZH3]
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ZANAA @] A FuE TVE
2 dusiar.

Azt At

UHD HDR 7142 A% 7142 41857
A 4 Qe AU BYV'E AT ¢
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W22 Jgas] Hid, B =R R gl AR A Q015 @R
UHD ZAEYE ol 499l wio] wrds Zd=et & 4 9ot ZAE
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sto] 18 A e JAE 7A 2 Qlth K-POP 71459 nhel&3 A A =3t
ot wo|=29 Bal IS o YU WEs HFR2F e
o] x4, st E4 Ei’% 5 9520y g K-POP 7I+E9 Fois 1544
°] UHDZ AlFgzt=olAl stz gicH(Kim, 2015).
PYAro]l ZFoll= 4K EY 78‘?4 B oopyzf, Jehrgoly K-POP Z®I= Az g ol
W2 SBS A&T A1z 7hlel A=E= olFoixl UHD &9ddo] &Ysidrt. =
71 718leA& UHDe EHOP AL Q= ¥ HDRO digh A8 glgloy, ¥ #
B30l Z7tEal, Color AAZHe] AAof| LHsh=
HDRO] 7 7‘}&% HEAZIW 7]E UHD Zdl=o| vlof &4 o Azdve= I3
A& 4 9171 wWiZel UHD HDR i’EﬂliE Zﬂ’%}ﬂl H"*E’r 22 =
= e

T

2015
DREAM FESTHVAL

2 10| 1 2RO AR K

<2015 g7 =9 UHD ZAE)oA= 834 <l 4K HDR 4 A% 2 AEZ 290
v @ 38 AFGEo] g9tk I Z3 UHD HDE A ¢shes 7hdlght fx
Eeflolet 22 FHlEnt ofyzf, dlolE Zhy W oHF 3o gk AAAH 32E
i—r(\X/orkﬂow)Oﬂ ol AUARS] BALS ARSI ol AUAPE ZHA D e A
2] agolgo] thet A wjioltl. UHD HDR &9 AAHC] Ax 52L& (figure
6yl Aelstqlet.
7|EET o B2 J9] HHEF Wopzol7] o, AYAR: S-Log3E AHES] 71&
Sk BAE "0, 2 ZAME FYols ol AYske ZHEtd PMW-F55& AHE
3ttt PMW-F555 AUl T2uAd }uﬂa} 2telel CineAlta®] 4K & 7Hdat=
HD, 2K, 4K R% #dgo] 7tsélrt. T3k 4K 41 35mm ©]u|x] AIAE =)
1,1609F 3}4(4,092 X 2,160)9] =& EH*JE—‘E— Tdsty, Fdo=wl: SR Fd
(MPEG-4 SStP) 9 XDCAM 50Mbps 4:2:2 @S AMgstH, XAVC MPEG-4
AVC/H.264 ZHS 2 Q3th(Joo, 2013). E557hHlatoll Al AFgst= S-Log3: AU
Zilete] HEHAE Iglsty] Yot OETF= Ao 4000% D-Ranges EF 7Hs
st PMW-F55% 1300%7H2] 744 7}asstrt. o] ®¥4l2 Cineon Digital Negativeo]
Z1Zzs] taRel =2 Cineon Logell 7P ZHe| Id#olgstr] 4 Aol it
A= 10-bit e H oA 2 spolA Ay Tgo|gd& st o] ZEA A 7MY

l‘l
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4K Live SWITCHER UHD MONITOR. 1

ROUTER SWITCHER UHD MONITOR 2

UHD  RECORDING

SERVER
UHD PROCESSOR-n

Q/C NON.

{figure 6> UHD HDR system diagram

2 ZAEAE AYAE 20159 Zof HEIF AA Xz 2/3" 4K FHdERl
HDC-4300 7tHlgte ARE-SFl=tl, o] ZHehs 20159 HnmdAagl 5 Asd
S UgRt ZoollA HWol AREE ZHER eolde offl (2015 R EH
UHD ZAE)7F & AlZF Are7b =Qlet. 919 7hdzte 2/3" Bl aaf&(50H)
/1008) Box Typedl =&} ARgto2x] W AZoAE mAA 9] F4d-& 4K e
2 gopd 4 Utk ZAEA AR e 9HA AFT PMW-FE5S5 ZHHEE 10
o}, HDC-4300°] 2tz & 12th9] 7iH|et<figure 7> = EHFstairt.

UHD HDR 2UHE o83 BUHYE Al ol2oizrt. BUs:
st A7 BE 9 A4S g@nt 7@e 918l 449 OLED whaH mUHS

HDR it Agdge=4# UHD HDR FA AR @A 875 Zogh Mz
TEo HHHAs o
playerg ARgstdtt. o]  EHoloj= XAVC Intra/Long GOP/S¥}  MPEG
HD422/420°] #E] ZH-S z]Ysts HDMI, SDI, USBS] thfst QlejHo]A~E A¢
Eli= g
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{figure 8> BVM-X300 monitor and 4K live mobile system

4.3 UHD HDRQ| St 2o

o B G4 4

M)
ek

rﬂ =)

Aol #H-& A F, CG(Computer Graphic)
2 DI(Digital Intermediate)& 3}/ ‘4. o, o714 &P 942> UHD HDR G4
°o]7] & ] R 7HA] FOE Qs FEo] Uitk

Z]

A

mO

W

—_

= fsiAd ZHEZ 2d F 7}‘31]3}9} Mol AgHE HeolHE dxXer B

lo 4t 2,

WA

L Age Ao} sk, 4Kel 60P Gt Bu AEA] gt 14djete] ]
oJHE YT $71E AYUORE 39 £8Hgrh. BL HoHE viE WS
AT 71E Yo WY AYS o] o= BUHOE ofF] wRel, 4K Aol

dgsitty el £ 7HA di® HYZ 258 Finaleut Pro X€F Adobe Premiere

CC % FAE Aol A4

UHD HDR #9d< 95 st=qlolE 2yAEe= ARgRt

Stal ZiEtol A Ye= HolHE AFE 4 Qe AHE AFelsiA wdists
GAlolle AYEel7] HZoldt. 2 o= HH &5 ZEuolz AT

1 FAel RAWR dlojelg ARsiA A stz He o thg A8

vyl oAl HBa AZE e 7P 2AI8le] BlEgass B Eo] ZEn|ofo]

—E—O]‘:’r. g giii2e] 1y E50°] o] 24 sidste] g2l A7 /lek

A% =2 A & A48 fye f¢) 92 MXFdS miZiZg2os8 984

o] Hojwt Apple ProresZd-& ©]85to] Adobe Media Encoder T2 02 720,

60P WA Zo] BiEt zHele A %’ w7 zrle sholr}.

2 Al 7E2Her AA YAEZEFE 2UAY] e ol8stAr] wzell, & &

ol HEFHEE

L A
1 do O ox

te rr

N

I

i

A= AYo] S-Log3 7]¥re] HDR HEEEOE et APkt S-Logd3= 714
O 2 4,000%7t# ] stelgte|EE Hob ¥ £ 7] HEl, Hdet £¥E Wel 2&

olgl EAEQ ¢ Hrh &32<Ql UHD HDR g4AIZe] 7hsaict, 18y UHDF
Sid=°] HDR s}29] Zul=olty Hy &b 24¢f A] HAgto] g7=%leH, o]
uret 2] ARE 28 9 ERlE AEES] 7Rl . sdEe] lelAkE 4K
o Ato]zof g s Aure] Fap A7IE A Arol=e] Al deste] A|#fsfjof
o, ofyoldel eolis 60n el #Ast Hs AZsior 7] diwel, o
w2 AE® ARkl 2853l Die AAF &4 FH#skd 42 a7l Sl =

wi7] Fd(Intermediate codec)ol 1HE = FOIH
42g 3kl st gle Be W5
5= Fdo|tt, (Kim, 2014)
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R E(Dynamic Mode)
& s skt

Z RYUH 7|Ee
z 7
2 SBSo| AR &

2 ZYdelx] ¢k, A4 SUHD TVE
2 AASFL S %

2 A
2 Agsto] Az @ AN BAO] 12
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