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Logoscope

Logoscope provides the workflows to manage video productions including shooting, editing,
screening and visual effects for movie companies. We now focus on the construction of the
scene-linear workflow based on ACES color space for digital cinema and TV-CM.
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What’s BT.2020

1ITU-R

Radiocommunication Sector of [TU

o 2012%FIZITU-RIZ & o THITE SN - EFRZEZEREFHIE
CDOBOERKIZ. BEMIZUHDTV EREEN S
H A DONHK T I Super Hi-Vision @ REFR

Recommendation ITU-R BT.2020-1
(06/2014)

Parameter values for ultra-high definition
television systems for production
and international programme exchange
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Beyond the Cinema Quality: Resolution
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Beyond the Cinema Quality: Refresh Rate
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Beyond the Cinema Quality: Bit Rate
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Standardization for BT.2020
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Recommendation ITU-R BT.2020-1
(06/2014)

Parameter values for ultra-high definition
television systems for production
and international programme exchange

2015/11/22. Fumihiko Kamemura === | ogoscope Ltd.,


mailto:kame@logoscope.co.jp
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UHD: Ultra High Difinition
HFR: High Frame Rate
WCG: Wide Color Gamut
HDR: High Dynamic Range
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Sensation of Reality and Sense of “Being There”

Psychophysical Analysis of the
“Sensation of Reality” Induced by a
Visual Wide-Field Display

By TOYOHIKO HATADA, HARUO SAKATA.
and HIDEO KUSAKA
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Fig. 6. Apparatus creating an experimental visual wide-field display.
C is the center of curvature of the hemispherical screen. Numbers
indicate dimensions in millimeters.
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Resolution and Human Visual Performances
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Resolution and Human Visual Performances
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Sensation of Reality and Sense of “Being There”

NHKE T TGO S B8R T & 2 RO (Sensation of
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Visual Effects in SK Resolution
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Sensation of Realness
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of Reallness) % 1E4tT 3 1-i= . BRI W L OB X A o R B I D SE4) ik

B L EMBOBRIZDNT. ERE— o o S
BROTZENOTF. 2011 EICNVENESE EM BB WHHE £ ER E¥ PH W

BETLE-TWVWSE, ZOERTIE., B NHK FeEH W22y T157-8510 B AENHHAA XA 1-10-11
@ﬁ% ‘-E‘.'.Eﬁ L“-C ?ﬁﬁ%i:ﬁﬁﬁﬂ é ﬂf: %%’] Backdrop 4800 mm
EFNITIEBMLFEN—ZARY5T T B Reabject i ' : Common frame

J:Eu EJ:EH mﬂﬁﬁﬁ%:}#j;ﬁ%-@ﬁ %ﬁﬁ Cb)ptlcilN U %’iummator
HIRRTZEVS LD, BEEKE Pid

D:splay

26 cpdH 5155 cpd £ TORR 2 LR 1|} 1 | | optical

(@ | bench

BicU4r 7T v I ShTRRS W, /-
Z OFER. R EBROEHDD DS %< / %mmréz 'l suercoma
ZAERAIE. HBAO1.0TEHROERHLR o | —B | j o e ool | )
2 50130 opd (60 ppd) EBZ T b1 || B W | ] [{ovserversinput|] |
LA L. 60 cpd(120 ppd) fhHah 5%

PAMEFT B T EHHBEL Tz, O

RERRICLY. RMERFT IS L54R

MBOEVBERFIEICE 1T 3, BIREEK

EOERBRNTEI-ZLIZE S5,

L IFMEE—EF-FAHES - BERIEE-PREH, [EMLokBICL:5REEEROENR] . HEEAREIFER A 7+ 7EEHITESE Vol.35, No.16,(2011).2%—B L USEH
2015/11/22. Fumihiko Kamemura === | ogoscope Ltd.,


mailto:kame@logoscope.co.jp

Hyper Acuity: Vernier Acuity

NR—ZTFHRIODEVWLOERERZ ZFMEZS55H, 3DCGT7—T1 A
FAEHAICAWA / FRAIZE ZOEHEENTLIOLERY D
ZENTWS, ABOBERD (H88eE) L. 8o 7iE (75—
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Hyper Acuity: Stereoscopic acuity

Vision
Research
PERGAMON Vision Research 39 (1999) 3049—3056

e ———————————————————————— T ——
www.elsevier.com/locate/visres

Sensitivity to horizontal and vertical corrugations defined by
binocular disparity

Mark F. Bradshaw *:!, Brian J. Rogers

EDENRTEERUIRE
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B) THHDIZT L, BRITZZRCI2B[EICNTIREEZNAZ TSN LA ARDOF—F—
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Spatial Frequency(c/deg) 1=Visual Effects DFEFEIRHSNZDTIELEWLTZS 5D,

Disparity(arc sec)
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Sensation(E& )— > Perception(£1E)— > Cognition(240)

+ Sensation(/EXE)

sensation and perception are stages of processing of the senses in human and animal systems, such
as vision, auditory, vestibular, and pain senses. In other words, sensations are the first stages in the
functioning of senses to represent stimuli from the environment, and perception is a higher brain
function about interpreting events and objects in the world.

« Perception(fs1E-fAE. FEE. HEE, KE. AERE. FHEXT)

NN AENCDRIBERLCRY ., BERDITT S5 E, BRREFRICEKR DT T H2BIENDI ETY,

« Cognition & Recognition(G&& k. F2%EN)

DEZTE, BEEE, DHETEREDOVEDT, RN EFEHRAEKRDITEN-LTERIZLS
CEZED. COTLAFEIPLDBEHBRMETHD, CNE. BAEDLLDEFTTHIRREZ D LITHER
SN DELED, COHMBICHLTEKRD T ZTH>BREICITAMEMEEND B - B1) LHELANTE
L. R LRI *TL,’C%MIEI)K EICEILCER#Z LTS EIFE S,

el (ICAB) &k, DEFEGET, ANBIGEMNRICHOIMRZMELI-LT, TANATHLIH
’E#IJ&J?LT:Uﬁ#ﬁbt")'d'éa_ﬁﬂ) Eo

I

1'I'
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Sense of “Being There” and Sense of Realness

AKT A A7LAMEBKT 4 A7 M, Eh?
hEERLZBSORERE L RADMERK. 8K
T4 A7 L1 DBE., EBEBHIBA L LIRA
100ETER T IBSDORERIIMN75cm, X
MBEERL-BREE1.4mTH-TH, 8A
ABE—TEDEIBB TR T I LNTED
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UHD: Ultra High Difinition
HEFR: High Frame Rate
WCG: Wide Color Gamut
HDR: High Dynamic Range
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Image Quality and Frame Rate

RAKIEHFROWRMBFIZ, AHNREDRED
REDOBEFZ THRTZ 2N 2RBET I 0EYESE
RETLE-oTVE(X1), TORBRTRAESIE, £
R (EEFvy—b) Z8R2 LRETEHNT RS
)= Lh—N—RBERFELz. AT )—>
Li—18—% 7 4 JVIr(24fps) & ET # (24fps . B &
U60i) THRRELT. RRMERLEE L KEZS TR
KTERRV)—2BUUIcREL-C. =
DERBZRAVW-EBRTMERRTIE. BRBOBZS.
F+— POARED 30 dps (degree per sec) H
SHANTEZ2ZMARE (cpd) HEFISELIRD,
60dps TRRRERFICEL - WREZELICEK
BRERE LGS 2~7 dpsTRFAICEEL.
BRAMIZHEDL> TVIEMEICH T 2RENHEKXRE
BRENHBZEVESHML-T-EBD. LM
BREIREHREMBE 7 1 VL, BLUHD Video &
WO RIBA-BUR 7+ —< v POED, B)EICEET
SBRELE VS R THONMI B T-FERICEELH
RTH5.
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UUoA%E . B7L—LL—MIEFEEGTEEND
b, BB A—T oo v v d—

DEERTOY v —F 3 ATHMIL 125fps TS IZH
ELEN E—2ay75—FMAEICEB8LNED
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€. J+—FRXATHAORM E/EY + v 5 —
(1/500s) ICZEE T S &, 125fps TIIWMEEICEL -
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haZedbhh->-E08. ZhSOBREEIC,
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ENTZHEL, BIRO[HFRI: BITER (Depth
Sensation) | TIMRI ZRWW-RGEREHRIICE Y . B
TERBERSRERETFLEORARZRASMNMILIZED
2. RARKIE 240fps DRPERURELZ18 D -8 B
(EEG-human electroencephalographic spectra)
RAEIC & 2 BBRFHEESRRICOVTRIICE LD T
W3 (%2), FDMXIZENIZE, 240fps DBEIRRER
R ZS8R L -BORIE 60fps EHBL T, X8R
A B L -ROR IE VW ERBEE (/87 —ARD
FIVFHE) Z/RLTIZEVS ., BRREDL S LRME
R & RESROBAMLCRARSE ZREENE LT
SMAREL-LIE, BBV L T—F ICE DV -RBAHE
FPEEZORBETZHLETOWMANRELTWVSD
ZERhh B,

¥ 1:Y. Kuroki. T. Nishi, S. Kobayashi. H. Oyaizu. S. Yoshimura [A psychophysical study of improvements in motion-image quality by using high

frame rates] Journal of SID Vol. 15(2007)

Bl2~53FMY L VE|IA. BOFEICDLWTRISoNREIR EZZW

X2IMABZEREIUB7L—LL— FREDMHIBIRICRETHR] RBWE LT 7 1 7ESE Vol. 67 . RBWW AT« 7F#=(2013)

2 Y= h—)—&
BEZI)—IcEBEROULL &

(7 4 VA Video)

CD EBEEE (dps) &
S RREE (2 ER % -cpd) DBIR

39

Spatial frequency (cpd)

1

BEAXV')—>

vAPEIE i
(7 4 JVLA.DLP)
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Frame-rate and the Etfects in Video-production
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Technical Terms for High-frame Rate

T AEE
3 (dps-degree per sec)

AR

® ENE

EFRICBIIAEELZ, H3VENMTPMICBHT SER
=#HA (Visual Angle) TERL =D, B{iIlddps (degree per
sec)o (MM (Visual Angle) IZDVTIRELIR—TESM)
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Technical Terms for High-frame Rate

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

e dps(degree per sec) :
\ small motion

------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------
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Technical Terms for High-frame Rate

CRT (4 >/ LAE) &
LCDUGR—ILRED)SFA AL 1

CRTIZ& 3BFE—LE
WK L ZRTIEH B 12NV ABRER—)LRE

BMICERO—ADIHFE TAATLADRTRDEE

¥ L. BXFELIESIC FENTEE
DRV, 420 KBEDOILE
BEREBEINS , —

B TR E—Rp0 W CRT (A >/t AH))
ZTAY(TFT) I2& VY

BETEd7o0T477H

1) 2 X (AM) BB LCD

F.EnLS1Z17L—4

MEACLEMETERRS N,

TDEDDBERTAARD

FA AT LA %FK—=IE

Byrqge A7L4 &M,

BERM» EBVLCDT — L=

i, MO O OSBRO &S T IRIZEH; A T 4 7F=5% Vol. 64, No. 7(2010)

BRREIZED

F—IWRBF 4 2T LA 2HWAMES A F LDOEEERE(C
B9 5 —4&ET

Motion Image Quality Improvement of Video Systems with Hold-type Displays

ExE RHEHZETWHER

Taiichiro Kurita’

AM-LCD(#—Jb F &)

t ()
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Technical Terms for High-frame Rate

i} CRT(A IV LAR) &
e Bt LCDUR—ILRE)FA AT LA

CRTICLB3BFE—LE

_ - A1 NILABRER—=ILRE

& dT/MRIEH D _
S FARTLADRROLR
¥L. BEFELESIC BB 75
DENTESH, 42210V TR DS — i
g = - > — F—W BT 4 274 T RBENLRMASBRIZLY
. Mt S — i RREERDICLDBE IR BENEPITARENIBRROT . AMOBRRKT
5:,,.-5;15{]"[:1'?;:;;} RTLA =7 A AR (@%Tf{@l HEt—>/3 \/75—) X, BROWE EZTNETIRT SAORBREDIZLSBR
BETE7954 T2k BORBECR—HT S, £-1/60BLIADOFERIEILIZ
) & 2 (AM) EBHOLCD ™ FRHS SR SN 2HEERD. TRORTIZ, 1/60
R EADLSIZ17L—A4A BREMMAICEINBZEPHEARTAILLH @U)')7l/‘y"/‘:ll/—bd)ij‘x—)leﬁ‘!'}'{j7l/'f(:$§L\
MEALCLHETRRS N, T 1 7L—4L8BYA4E eV BHT 3BEDAMOBRR

"TDLSTRTRABATOD K BRHERLTVWS. BAOKHOL S ICBREOBRKILE
F42ATLA EKR—IE B BROBZ LEDLETBHLTVLIML, A—IVFEOT 1«
Bl Sy AP N ——— A7 1 TIR1/760PMERIBRRES EEITTUVS. ED
EEBEMAEVCDT P _-‘.\.,‘. ....... — .‘"';-~.\ ....... _ S BR. BRECE4DOEICIHEG LA THR SN,
2. BOMOEBDLS C(E5M) > \\\-\\ R~ ongupichn ARHDRBTOEI/LIOBRBRIRITRICRI <L
BRREICLES TLES, Bz EREOWRI ) ICBRENTLS,
. ZOHAOEBRDHARRROFERIZ LY 20007555

AM-LCD (—J FE) - § TOBEEFVIDAD=XLNT 4 AT LA BREDSIZE

TR N MEhtze ZORRRTA A7ILAIMTRIZE—VaY

™ N 75— bERNBH, BIE. VRERTHSmearing &M

_F N1 BExhIES RSN TS, 46, BaEEOOLED (FHEL

"’—j (—BEIL—LRN) 74 A 7L4 . Organic Light Emitting Display) & 73—J

FETFARATLATHY 2{ARICHEEIPITEELS
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Motion Blur and Smearing(Display Motion Blur)

Motion Blur

——

24fps 180° Shutter Smearing(Display motion blur)

~ S

RREBRAICEDBEEPIZANRIBULLLH

SR

HE XN SE R
(=L L—LRIV)

% : CGWORLD vol.206 201551085 FE %5 BT.20205R 18 TOBRZHIE — BBAMICEDREDIV T Y T4, p.74
5IAx : FAKRTE [T14 AT LA OFELEESERIEZ] . VISION Vol. 24, No. 4, P154~163(2012). BXRRREZF S
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Motion Blur and Smearing(Display Motion Blur)

RABMORERT 32 & THRBEERAITLD
BEEPINERING LA

Shutter Low

Bz haEE
(2> b5 R b HSED L 7-KEH)

Camera P
FPS: High ==
Shutter: ngh
S~
% : CGWORLD vol.206 2015F10A 5 % _%f&% BT.20203R 1% T D RRZHI|ME — RRIZEOSLCREBEDOY T T4,p.74
BIfx : BERME [FA AT LA OBBGEL HEFRBEA] . VISION Vol. 24, No. 4. P154~163(2012). ?ﬁ%ﬁ-’%%
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Technical Terms for High-frame Rate

A VIV AB ER—)L K& < =
FLATL A DRROHE I EE RKEEAOE vy I )REDLEODINY T 514 b RE.
REN RS R B BLUEFEA A= KRBT 4 2T A DR

REOHE ERS1-H.DASDU vy v o—
D&ESIZ, 17 L—L4L3DY OFM
CRT(A >/ VAE) = MOX(7/{—F+) 2RI T,
REMORERITDITETHBEERIICED B RS B O R & i 5 o ) B4R T L— L7 b ORI AR
BEEPIINERENELLH T3HENHD. FORBNEL
4 FRELT.LCOD/ISYy 254
PAREP7L—LMAOREA
»Hz. TROERD Tit. &5
MR OENSON L > T-BROE)
EEEFNEEMTIRAOMAR
ERLTVWS, BRORBER
ML d2BEEFPITORICH
R BRTHES B EoEL
BRI LD-H. RUETE
ZRE—avTo—HINEgRE
n3. 6. EB . &Sm0
RERITZIZEICLIEH LS
DESVETHMMEL-HDT,
1 HERHTHE ., MY’ BHMEDs
: 15 R (dps) THd. MOEE L
BRI ER FTWK E . BHEOXKEVERE
(22 PS5 R AR LT-R) BEBOEEAAE (BN
TWL Z EibMS

t (B5h)

Impairment Scale

AM-LCD(F—JV F )
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Technical Terms for High-frame Rate

AR, BE. BERUIMAKEITLIIVYIA—T—T14777 F
Contrast Sensitivity of the Human Eye and Its Effects on

100E90Hz (LW & Image Quality Author(s): Peter G. J. Barten

Contrast Sensitivity of the

4l 8) 71w 51— (Fiicker) HUMAN EYE

and Its Effects on Image Quality

HORBEBRLUI-EEICHMETEIE5DFDI L, HKORBORABREERBL LTV Peter G. J. Barten
EEIZ, 7))y h—HEHE < 125 BB = BEAME ABRE (Critical Fusion Frequency/

CFF) EMLR, F-RBOFNBEL LA BIZONT 7)) vy h—EHB LT LD, 7 _

) v A—MTEEAERTHELTOT, BEFO\RAHIKEV (KEHE) RIS APTL, SMPTE EG 432-1:2010

RIINHKEFR TITabhi=> v v 9 — (RMBIOK) £30% & L &0, HA30E. & Digital Source Processing — Color Processing for D-Cinema

LU 100BICEITHCFFOERRBRTH S (%2), HRA100. FIERE480cd/m2 Dk

b7y h—EBLPTVRETE, BT.20200120HzD7 L—LL— b TIR7Y whH— B e it 2.6
BLLEWI ENDNIDS |

One area that has been extensively studied in the field of visual perception is the question, “What is the minimum

change in luminance that a person can see?” Although this may seem like a simple question, there are many

variables that can alter the threshold of visibility of a pattern. For example, the type of pattern used will change the

O [ S visibility of any luminance changes and the absolute luminance from which the change is made will change the

ﬁﬁ t Eﬁ:ﬁm = % ;&& (C FF) 0) &fﬁ visibility of the luminance changes. It has been found that the eye is not a good detector of absolute luminance
changes, but is an excellent detector of relative luminance changes represented by the change in luminance divided

by the average luminance. In the vision experiments designed to answer this question, it is common to use sinusoidal
waves and to analyze the observer’s response relative to the modulation, m, defined by the equation

!

T e R4 : Li _Low

® 480cd/m * m:(thh Ll )=2 ?L (D-1)
high + low * average

® 315¢cd/m ) ’

|| where Lugn and L, are the maximum and minimum luminances in the sine wave, AL is the difference
between Liigh and Liow, and Layerage is the average of Lygh and Ligw. In any encoding scheme if the modulation
of that encoding scheme, as calculated from the change in luminance encoded by a one code value change,
is smaller than the Human Visual Modulation Threshold (HVMT), then that encoding scheme is capable of
encoding all the information that a person can possibly see and that encoding scheme will not introduce
image artifacts due to the encoding. Barten has derived an equation that predicts the HVMT of sine waves as
a function of a large number of variables. It is this equation that was used to compare the HVMT and the
modulation of any proposed encoding scheme. This HVMT as a function of luminance is shown in Figure D-1.
The luminance range of interest for the projection of motion pictures in a theatre is from about 50 cd/m? to
about 0.01 cd/m?, a 5,000:1 luminance range. There is no simple equation that describes this curve.

ERsrre e (CFF) (Hz)
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Judder and Jerkiness(Strobing)

ANSI ATIS-0100801.02.1996(R2011)

24 fps
3.2.9 jerkiness *: Motion that was originally smooth and continuous is perceived as a series of

distinct “snapshots”. 72° Shutter

A M ORZHE (Strobing) £z 1
v —F KA (Jerkiness)

11.801.02.1996

A FORR (A bO—E Y, Strobing) £+ —F 32X (Jerkiness) ElE, EHERL—Z
TH-T-bOHIEER( A FyTray PIZBLA3RR|OZE, Py—FFAIZD2LTIE, ANSI
(American National Standards Institute,/ KXEEIFRRBB=) T71.801.02.1996 I EB/ENT LS,
ERRTRTA AT LM ERSERICANENICEENCEBLIARICHLT.ZhSOREEERT S

2§ o ¥ 4 — (Judder)

BRHFETOZ v ¥ — (Judder) EVWSAER. bLEHEAL—ATHOEBMEN, AATDY v v
F—. BLU7L—LL— FHFRETHBNICNES N T, TAORTORICA fO—EXJTE
B —FRAEBLE L. BRHRTRIDAS, BLUT 1 A7 OEENRE TRER (CHE
BERICRC2RRICH L T ZOMEEERAT S

#*E%E www.red.com/learn/red-101/camera-panning-speed
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Judder and Jerkiness(Strobing)

HEHLERL—RTHH-FEM
. B (RFvyTiav k) I
BB &,

(5 - R & REEDERZE E)

HEBHERL—ARATHLEFEN
HAATODO A —RUVT L—
L\b ~ DNR R TEERRY I lliﬁé
NT. TNHAHERRTERTRDEIZD
Y—FRRAZERLAH &,
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Online Editing

55 inch 4K Display

for Director . ] .
Adjusting motion blur parameters for correcting jerkiness

Master Monitor
for Editor
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Correction of Jerkiness Artifact

Increasing jerkiness Decreasing jerkiness

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

e dps(degree per sec) :
\ small motion

MO coocot \

Small Display

WUTe[SRVIIS{VE=L angleé

Long viewing distance

------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------
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MotionThreshold Plug-ins (Nuke C++)

o MotionThreshold LR~
MotionThreshald Node

Local GPU: GeForce GT 650M
¥ Use GPU if Available

Shooting
Vertical resolution 1080
Aspect ratio 1.778 I
Frame rate 120
Shutter 0.5 1

Viewing
Screen height{m) 2 1

Distance(m) 5
Refresh rate &0 |
Aperture time 0.5 :
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ThreShaold
Acceptable Limit 12 |
Gain 0.545 l
RGE Cofficient 1.7 2 0.3 1 He 4
Revert Cancel Close
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N —F R ADHFBEEG EDEM
CH++OA— KDY TZIARA LI OO ADNDEZEL)F7ILE A LI
7 —F 4 XA MHIPHFRZEHE L 1-FKIF

o — — N " —
. 7 I/ 'L\ b I\ t ~ VY /5’ 2 FHRICLAMERICLY. HEEOWEBICEDASE
HAebtE &R DRBER FAATLADT v v §—EBLL T2 LAEUG
HETHa L. EXRERVEZ LT, BEC
He3HEHEFERICE -7 L—LL—, BLU
Py yI—RBETEIENTES
— System(1,1)

— - HERAERE[FA—WEFRTF s AL 2V AT L
System(1,0.5) OEBEENECET 5— . MBEEAT 1 725 Vol.od,

O HEEDOHFBEREER LU o
BEREICNITHIL—LL—KE
vy —DOFERK

f'x(TV-line)

=Ll —b
EEDAEE (dps) 20 30
vy a—(BEEBIOER) Vx(deg./sec.)
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Cinematic Look and Realistic Look
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Cinematic Look and Realistic Look

Cinematic frame rate:
24 fps, 180° shutter

High-frame rate:
High-speed shutter

Soap-opera
Plastic look
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Cinematic Look and Realistic Look

Home  Projects Presentations About Links Contact Us 0 ' Q_Search...

415“ %IQSNEP Research

LUCID

DREAMS General Info Crew and Cast Technology Media
OF CABRITL

Picktair = = Institute

FOR CINEMATIC STUDIES

N S Spatio-Temporal Video . . Production and
. . . Flow-of-Time Compasiting Tone Mapping FaceScanning Audhocom PostProduction
Simulating a 60° projector shutter ‘

W ¥ 55 XSl

Black frame
simulating shutter
and frame pulldown

did not experience any disturbance while viewing.

Globally Varying Frame Rates

The below example shows the effect of different frame rates (shown in the bottom left) between shots.
While 24 fps results in the softer, slightly blurry cinematic look, 48 fps results in a more crisp and almost
hyper-real look.

Integrated frame Black frame Integrated frame Black frame Integrated frame . ® %‘-aoﬁéra%:_need toswiech picyback 1o HO uality to experience high <

first flash simulating shutter second flash simulating shutter third flash

Next
Frame

Welcome to Pickfair

The Mission
Gigantic Ideas

The purpose of the Pickfair Institute of Cinematic Studies is the pursuit of
excellence of motion picture art, science and technology. Our goal is to
provide an aegis in which companies, organizations and individuals can,
through cooperative action, research the history and heritage and advance
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UHD: Ultra High Difinition
HFR: High Frame Rate
WCG: Wide Color Gamut
HDR: High Dynamic Range
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WCG and Pointer Color

Rt Y5 —hS5— L HED _
MG 2T LD R M. R. Pointer

i p— 5 Research Division, Kodak Limited

Headstone Drive, Harrow
D-Cinema Ret.PJ Middlesex, England, HA1 4TY

0.4

9y =N The Gamut of Real Surface Colours

0.2

0.1

O 01 02 03 04 05 06 07 08 09 1 x

AR - HIBE (x,y)I BLWTERRO=RHDYZbOVFEDZ L

XA FEAFEE [R—/—NA ET 3 0 OBYR/I5 X —5— L EFRREIL]. NHK#
Bt R&D, No.137(2013) \NHKBuXz=AMHFTRR . B 1 DR %5 A

E) Rrry—h>—LtBRENDESXK

BT.2020 A (%)
HDTV 35.9
Adobe RGB 52.1
D-Cinema Ref.PJ 53.6
SHV 75.8
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% : Specification S-2014-004 ACEScg, A Working Space for CG| Render and Compositing, DRAFT Version 1.0 December 19, 2014

WCG Color Pipeline

BT.2020
gamma2.2 2020 to
ACEScg
ACES
scene linear = ACES to
ACEScg

\

ACEScg
scene linear

S-Gamut3
S-Log3

wide-gamut
logC

RRT

ACEScg
scene linear

ACEScg

ACEScg

Rec.709

DCI-P3
1000ed /m*
OETF
(ST2084)

BT.2020
4000cd/m?
OETF
(ST2084)

~O €B BT.2020 - HDRERBI W H F—/81 751 ¥l O~

100cd /m?
EOTF

(BT.1886)

Rec.709

1000ecd /m?
EOTF
(ST2084)

DCI-P3

4000cd/m?
EOTF

(8ST2084)

BT.2020

2015/11/22. Fumihiko Kamemura

Logoscope Logoscope Ltd.,



mailto:kame@logoscope.co.jp

WCG Display

Production Hub Award of Excellence
Post Magazine NAB Picks

The Cine Gear Expo Technical Award

HPA Engineering Excellence Award
BEBREFLEEMGE HNHARER

YA 70F%FvET 4
zU

700
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WCG and the Artifact

PR CIE1931 &R & ® 5. Judd EEE%EEHEKEHE>TDCRT &£ OLED # 5—~v v F 7 Lix?

HIRDART FABEICTS, FEAEABZER D LAERIIRRDIEZRLET, B4R
J U d d ﬂ%IE % é ﬁ ﬁ 2Bl T2 £98, CIE1931 FaE L Judd BEFAREKEZ LM L72SHa T,

Measured data ;
COF193 1 NN
— Judd S N A B P AT

-=-= CIE1931 Spectrum of OLED f Yk [sl b - %03

e

280
i & [nm]
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BEEEE (cd/m2)

HDR Display

Production Hub Award of Excellence
Post Magazine NAB Picks

The Cine Gear Expo Technical Award

HPA Engineering Excellence Award
BAMEFLERNTGES HWHARER

100

5/ MEE (ed/m2)

0.0001LAF

O bZAMEE

100710 E

SMPTE ST 2084:2014
SMPTE STANDARD

High Dynamic Range Electro-
Optical Transfer Function of
Mastering Reference Displays
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HDR Display

S-Log3(EOTF)

16bit Linear RAW

— S-l0g3
— BVM-X300 R XiEE

scene Linear

ST-2084(EOTF)

REHRO—BETIERS

(0~1300%) ST-2084

B0%
MEHADVer1.1 7 7 —LTHIIG
A F{ES (Full Range)
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Conclusion

BT.2020 R DRRFIET—2 7 O0—HER

N 7b=LL—ME \‘\
yd

NM7b—=LL—ME

Yy —

‘ . \/\ (RIBEA-/Nv7 51 bER)
T:7)i:1] ek e X >
. AN
BEE,SHNSD >
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