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Designing Parameter Values for UHDTYV Systems
Kenichiro Masaoka, NHK

Ultra-high definition television
(UHDTV) is a next-generation
television system that provides a
better viewing experience than
high definition television
(HDTV). In August 2012, ITU-
R issued Recommendation BT.
2020 (Rec. 2020) specifying the
video parameter values for
UHDTYV program production and international exchange.
The main feature of UHDTYV is its high pixel counts of
4K (3840 x 2160 pixels) and 8K (7680 x 4320 pixels),
which provide viewers with a wide field of view (FOV).
NHK evaluated the effects of UHDTV’s wide FOV and
high resolution from the viewpoint of the “sense of

presence” and the “sensation of realness.” Masaoka et al.
[1] showed that as the FOV increased, the subjective
score of the sense of presence increased and reached a
plateau at about 80 degrees. Masaoka et al. [2] also
conducted a unique subjective experiment where real
objects and their images were compared at various
angular resolutions. Their results showed that the
sensation of realness increased steadily as the angular
resolution increased to around 60 cpd. Based on these
experimental results, it was concluded that an 8K system
is ultimately suitable for a two-dimensional television
system [3].

Motion portrayal is characterized by the perception of
motion blur, the stroboscopic effect, and flicker, which
are influenced by the video parameters of the temporal
aperture and the frame rate. Assuming an object speed of
30 deg/s, which is typical in HDTV programs, the
temporal aperture needs to be narrowed to 1/320 s to
achieve an acceptable level of motion blur [4]. Under
this temporal aperture, a frame rate of 120 Hz eliminates
artifacts from the stroboscopic effect to an acceptable
level. A 120 Hz frame rate also effectively eliminates
flicker even with a wide FOV for UHDTV.
Consequnetly, a 120 Hz frame rate was adopted to

achieve a worthwhile improvement in motion portrayal.

In addition to a high pixel count and high frame rate,
Rec. 2020 also specifies a system colorimetry with a
wider color gamut than that of HDTV specified in Rec.
ITU-R BT.709 (Rec. 709), sharing the common objective
of providing realistic images. With the advancement of
non-CRT technologies and wide color gamut displays
such as LED-backlit LCDs and laser displays, the system
colorimetry for UHDTV will make the most of these new
technologies. Considering the color encoding efficiency
and program quality management, we decided to use
monochromatic RGB primaries rather than using more
than three primaries or unreal primaries with
chromaticities outside of the spectral locus. The
chromaticities of the RGB primaries were determined
such that the system colorimetry of UHDTV covered the
color gamuts of exisiting television and other video
systems, as well as most object colors, using feasible
technologies. The coverage of Pointer’s colors [5], which
represents the maximum gamut of real surface colors,
was >99.9% with the Rec. 2020 RGB primaries, and
74.4% for Rec. 709 [6]. While the bit depths for Rec. 709
are 8 and 10 bits, pixel bit depths of 10 and 12 bits were
adopted for Rec. 2020 to allow the contour artifacts of
the luminance signal become invisible. The increased bit
depths are also effective for the Rec. 2020 wide color
gamut representation. In 2013, we demonstrated a wide
color gamut UHDTYV sysem at the NHK Open House [7]
using our own 8K video camera and 8K laser projector
designed for Rec. 2020.

We hope that UHDTV will provide a better sense of

presence and sensation of realness through the Rec.2020
video parameter values.

References

(1) K. Masaoka, M. Emoto, M. Sugawara, and Y. Nojiri,
“Contrast effect in evaluating the sense of presence
for wide displays,” J. SID, vol. 14, no. 9, pp. 785—
791, 2006.


http://www.sidchapters.org/japan/
http://www.sidchapters.org/japan/

SID Japan Chapter Newsletter No.55

(2014.01.11) 2)

(2) K. Masaoka, Y. Nishida, M. Sugawara, E. Nakasu,
and Y. Nojiri, “Sensation of realness from high-
resolution images of real objects,” IEEE Trans.
Broadcast., vol. 59, no. 1, pp. 72-83, 2013.

(3) ITU-R Report BT.2246-2, “The present state of ultra-
high definition television,” 2012.

(4) M. Sugawara, K. Omura, M. Emoto, and Y. Nojiri,
“Temporal sampling parameters and motion portrayal

of television”, SID’09 Dig., vol. 40, no. 1, pp. 1200-
1203, 2009.

(5)M. R. Pointer, “The gamut of real surface colour,”
Col. Res. Appl., vol. 5, no. 3, pp. 145-155, 1980.

(6) K. Masaoka, Y. Nishida, M. Sugawara, and E.
Nakasu,
television colorimetry,” IEEE Trans. Broadcast., vol.
56, no. 4, pp. 452457, 2010.

(7)NHK OPEN HOUSE 2013 [Online]. Available:
http://www.nhk.or.jp/strl/open2013/tenji/tenji20/
index_e.html

“Design of primaries for a wide-gamut

[ IDW °13 BafiEdi

IDW *13FfT%

T e ]

fAfeS N x L 72,

i

%2074 A7 VAEHBEY — 27> a7 (The 20th International Display Workships
(IDW °13)) 1320134E12H4H 2 656H £FTO3HM, iz v vy aver vy —

SAEIZ19944E I H OIDW "94H3 2 & — b LC20l[R H i H D124 72 D | 2007
ARfTHEE LT, mmﬁﬂfiﬂﬁ%%ﬁﬁ@d\%%ﬁu 5612« The Dawn of IDW and Its
Growth over the Past 20 Years » & @ L C,
BOGLRHHHZ LTVl EE L, £/, 21T 2 EENERY 2 BEDE

WE204EDIDWDEL DR Z PO Z I

o hzETER e LE L,

EEE T 2 T~ DOFEM: % E 6 5 H I CTHEF4R 72 Special Topics of Interest (STI)

{LPITFT (Oxide TFT)
TFE L,

SEFIIHRO AR P ELT, AR&VRE Y S a3 vV D—EDFERICDOWT,
FERITWVWE L, A=Y —A V¥ E2—DRERITT I,

. D FEERRR, B

. ERBISE (AR&VR) . 74 74 ~ 7 (Lighting) D320 5 —=< Z ki L THILH L

BRI R R Y =& T
PERHETIEHRRIIMATHEHBOTEZ{TH

ET, KDFEEIOE, AERFOBRMEGHE ICEDLIP T ARD T,
#WIH DKeynote AddressTlE, FFRD T4 A7 LA LB LSE, P X /8v T4 A7 LA CTODHEK,

LG74 A 7'V A BFR D Yoon K, KKK FBBZDHITRICS

EE L

Z ZREDIDWSIERII E— 7 725 7220064F (16104%) 2> 5 HFHAD OMEIZH D |
%) D OEICIAMDI160% (HE) b F L7,
- ES5000EDL LR MERF L TR D, SAED 24 (BE) D
CHEUETHELTED,

Tbhbh»rbEEH), T4 AT LA DEEEIZC

BDTA AT LA DRIZOWBTEST W

WEAE D 5l (1251
FE2em LI D T5004F %2 220 L 7220054 AR

BERDEL, LLEBDVSSMELDAD
IDW & LT b SIS SN I Bk % £f

STCWRETZT =2 IALENBRELEEZTE) £7,

|= A7,

RBIC, REFSICREBDOH,
BHZTWEEWwWhy—ryay 7, arERE., EfT

—O—Total
---0--- Domestic
-=-&-- Qverseas

2009

1999

1994 2004

2014

BRIV TATOREBDHADITHNZTECTHEINTE) £, A&
ZRH., HBFEEOH 42 IZBELL BALHL EIF £,

600 -
&
<~ 400
st A\ A
A A
f?é A Bagooo°033°
||uu200 - o. ga
.ooﬁ'g
Aﬁﬁ
0

1994 1999 2004 2009 2014



SID Japan Chapter Newsletter No.55  (2014.01.11) 3)

[ SID A S 72 2 B % 32 1 CIDW *1312 211 L C ]

IDW 13 THEZIT 18D ESBIZH L, SIDHAH L S HKEZEEZITVE L, ZOHFD524
DIFIZIDW 13D ER 2 W77 & F LTz,

BB (EREERA)
ZDEFE, IDW 13D ERAY —t v aviiBEE LTHERELZIECVLEEE

g IZBWT, 2L I A AR, B0 LV ERAZCEAS 2z ik
BfErh . B2 B ORRLZEHEI VT TCOAELE I E L, FHOESENEL WY
ZOEIDW 13122 $ % BT, FEZERIEIC X 2 TKEBIFICE > TRERIAICR ) £ L%, SID

$ L7, O — v id. BTEUMEREEEME 0D 7 & OROEI O BT T,
. SR A s 7 SRS A A — 2 v P le o BT ER B = hoC v E T, SEO%E
- rE REREARSC L, $7, BE33H0HICbROPELIE HoT R
‘ ;’. P LU TOET,
g 27U A BT 50T 2 ORI OFIEIC IS s - LhiTE . AEHE
SRR L ) £ LT
HA S ORI I3 7E RO 7 L 3. SE0RERZ 1 5 O IE L. PIEE s LTORETE2 L5
RALTOELZWEEZITOET,

mllE ARE (EAGEERY)

COEIZIDW "3 PEXRHEZFIHIETORLLEZ, HHEITIVEL
77

FAZPDP Dk v aVIZBEE LTHHAERZITVWE L, SHOFEELZELT,
B2 DL BAZWEEL ZLICED), SBROBOIMEHREL2 HRow 5 LT
KEFELRBERD L, EB¥YEE W) ZELH D, BERNEZITbITY
252 DA COFRERIZIEFICEREDSH D F L, LrL, SEFTHARNLDTELD
DEMFDO TG THETEL Z LIGEREEZF L L L b, RERABALDLEN
DEL%,

SEIPFIC E SO THID TDFERFERE R D T T2, HFEEZES ETEES L
MROBTH 2 LB E Lz, MEILIEZ DD TFICEWTIIERIT> T 5780, RIEFY T 2 B
DL ) LT L7, L L, W oRFiomEicfing 2L <, kxh7r7a—F, 74577255
ZENTEE L,

DL BEEABESEZRITI TR T LI L, WOICSIDHA A X EREZFH I T 2n
722 LICBL, BIREOERRICEC BRI L EY, ZoRBEZRARICELL. 2o DHSTDOBEIC
ORFTVELVERVE T,

[ 20145EIESID H A TR EL AT B & OFH A T8 Bylaws B AR 21 DU T ]

11H28H%512H8H £ TOMIAT, 20144EDSIDH AL HICBE$ 2 R 2 7o 4R, DT ol
DEREDRENT L E L7,
® XHiR AR R (2=A3/71%)
® ISR A 18 CRfERE)
s g weE (v —7)
ESR G 28 (LEBERE)
B EE A (BXUBERY)
aatiegaite o EET (FKHEKY)
¥ 7o, EERE L L HITMd o 7 SID Japan Chapter Bylaws D B I &GRS 41 £ L 72,

®©® ®© ® ®



SID Japan Chapter Newsletter No.55  (2014.01.11) “@)

[ SBROEREL MR )
BRI CHEMOMRE 5TV 3 ER¥E /MEXEIUTOLEE N TT,

H Wroes [
1H24H,25H | 3068 - IO T4 A 7L A BETES W RS B ¥ v 3 A&

6/1~6 Display Week 2014 (SID 2014) San Diego, USA

THRIE SID 2014852 RIE

8/26~29 IMID 2014 Daegu, Korea
8$H FHI/9H EA] | SIDHAKHY v —+1 2 F— FHUHRA

12/2 IDW’14 Fa2— kYTl

KEX v, FE
12/3~5 IDW °14

FRIRENER I DR EOFMERNIE, FEHIRE D HASG A — 2= I L £ 9, SIDHA
XA —LR—=Y DURLIFXD £ E D TT, http://www.sidchapters.org/japan/index.html

iSEAREL ¢ AT T IANHKBOE SR O 1L MR IS B IRRIE 74 2 7L A 1B Y 2 Beifigii 2 L
TWhaREE L, SBRLFEED Ny 71T 2 Bz R0 L7 & 2w v
o CHEVRDHIUTBHSE TSI,

PEEHHY 8 B — (FB#K) tomokazu.shiga@uec.ac.jp




