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Extension of Diverse Vision
presentation dimensions 80 TV, AR and YW, stc)

|

Large screen
sheet-type TV Flexible TV

Higher functionality

Hybridcast 4K/8K
UHDTV
Telotoxt HOTV data
broadcasting

SOTV
(biack and white)

sDTV

(eolon Higher quality VR headsmounted display

Future media technology that

extends the presentation dimensions Diverse viewing styles
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Open House 2019
K Theater

EBRZ 7Y, g Screening Content
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Al E4: Integral 3D Video with Eye-Tracking System
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Lens array

Elemental image
according to
eye position

High-speed elemental

image generator Wide viewing zone

and high quality 3D image
High pixel density display

Configuration of integral 3D display with eye-tracking system
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1) MA| 1: Real-Time Rendering of Integral 3D Computer Graphics(CG) Images
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W Render integral 3D images in real time
M Acquire and analyze motion data [l Apply nonlinear depth compression simulating
I Apply movement on CG character optical system on real-world action

[l View interactively from server rendering

Real-time rendering of integral 3D CG images linked to motion data
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Optical phased array using an electro-optic polymer

Integral 3D display

: | i
Observer

Reconstructed
images

’/— Time division
display

Output light beam
Control electrode

\\ 3
Optical waveguide /
e

Deflection angle -g———""
Optical phased array
hase control

Fast deflection of light beams with optical g
= Integral 3D display with wide depth range
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Reconstructed images

y Holographic
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Incident light

Interference fringe
patterns due to
magnetism

__Light
modulation
device

Transistor

Using submicron-scale
maginets to control

Pixel

Rapid rewrite of interference fringe pattems using submicron-scale magnets
= Holographic images with wide viewing zone
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101110

Camera

eproduction
beam

2D image data k
Signal beam

Recording medium .
A

Reference beam \

Hologram

w_ Reference beam
\ during recording

101110

2D image data

Conventional
(binary)

New
(quaternary)

Both capacity and data-transfer rate were
improved by increasing the data record-
ing method from two types of data: black
and white, to four types: black, two inter-
mediate brightness and white.

during playback
Qg 25) 712 E¢g 25t 22049 o

D2|o| Ya

(o) 220 AT

(a3 26) 712 2atg fist 2208 CA3 22| HE MK

10) MA| 10: 28A|E CIAS2|0|E 25t fM7|&
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Transistor)2t QD-LED(Quantum Dot LED)0f| tlist 911 E 7| Y S0t §245t0 Tldlistn A= HJO 2 AJHSHICE

g Solution

/ (semiconductor, quantum dot)

w Plastic substrate

20194 78 127




360 Z2!:NHK Open House 2019 &2 7|& 21

11) MA| 11: IP Z233 M| || Z21REs}
“KE| 7|52 QUG HAY 4 Ql= ATEQ0] Mo|(software-defined) T2 24 HEF A| AR 0|2H= EH|7} 22 MAIYH
Ef NHKZ| 2720l = P2 22125 7|22 0185101 214 Mt Xt ZR7t 7tsst T2 HZH A|ARS 74 So|Ct,
21 28>0{Af 22l Hiet 240, 0] MAJ0| M= 02] 7HX| HIC| 2 siA = (2K/4K/8K) 3 012 CHe| FHH|2tE 25t CHE

-

U= 22HRE 7|Hh AT E0f HIT|R ALK (switcher)2t IP THZ! 2fZ0i|M HA|ZIC 2 HL|R9 QC|R9] EHS ZLEE &
A= 7171 NASIULE. S2HRE 7| 2ZER 0] H|L|R A9[HE MEH22M R2|H22 Dol Q= 02 ARLI2 H|ojY
SO|LE 7 AIO|ES ZHol| Z2 3 H| 2 d|of Z2 1M MRS SRShs A0| 7kS5It) 02 H|E|Q % QL|Q IP E22

(flow)E HAIZICZ ZLIESHE 7|7|= 2 HILIR H QUL IP S2R0]| oiet &4 T3l 4, X|E, TS X2 SS A Hl0IE
2 B0IF22M Yol Alofl 2 thEd 4 7| Tt

Program production system using the cloud

Frame rat i i-vi
By using the cloud, program production
Switching 8 CG synthesis facilities can be flexibly built and operated

- ‘ ‘studio control room 1 :

n [ s2zzar 22air eeee L ey

N TR=Sug

- h s L
e

% il site 2
. L |
- a ap
- - - - studio conirol oom 2.
Quality monitoring at IP packet level EXm | uE
.

Monitors all packets flowing through multiple ol

circuits in real time and logs packet loss and jtter’

(12 28) 2RALC 7|9t L2 KA ALY 28 HEE

12) MA| 12: 21 st0| H|M 2M 7|2t

“ISHARZ MX| 4K/BK B S TS 0l2ts BH/7F 22 HAIUCE NHKI[SAFA0ME 4K/BK AZX MEA WS =2
D20l B Qls FAE EGst| flo £ FHHZIE 7iiEh S0ICH 0|E flal 832 4K/BK HIE|RE RMO R HM&ste XA
M3 0|Sd S 71712 0[0| WY, T2 KA Q|| 7|7| M-S thastAlZ|7] Il 0SS O|8s M MSE &
Tt & ol EbR|Z JHEISIQICH <2 29>= MZHZ 2fsh 4T 5t0] H|F(Super Hi-Vision, SHV) 71212 285t= 0|SS
20{ £}, <321 30>2 SHY 2M 7ozt 7I%"—1 M|k = Hojl ol 0|5AC R 28El= &S HO{ECE SHY 24 72t

0
g2 w
ro
o

185MbpsO|C}. <I2l 31>2 SHY £ Jtoat 29| M4 AF
OlE|Latol = ol oS —8%6#71| EIC}, <78 32> 8K SHV £ Fjnifate] 41 &kx| Ale! 220]C

>
__>,|_
U
N
=
o
2

(g 29) I 5f0[H[E M 7ozt 28 HEE

128 #&mtO|c|o] x4 35




361

A=IN—INEDIV DAYV LRAAAS

EHALLSAASCang

© X {ERAKE 42GHZF

® X{E®/H 200mW

- RE7 7 (EIEEYE) F83dBi

- BEZVTF(K—2) Fig12dBi
® ZXEY kL —b 185Mbps

- #1508 125MHz

- Zi#@% R SC-FDE* 32APSK

- RYUESTEER SR 1/2@ansm%5RsH8)
® EXEE

+ AK{zRX $130ms

- 8Kfzi% #)50ms

® {=XEER £100m

% SC-FDE(Single-Carrier - Frequency

(O3 30y SHv 24 Filetel 71ax Xe o & Fofl 2ot 28 2&

8K7 AV L ZXhXFEIMEE

4
b

13) FA| 13: X|ATt BiS D3| HiAl0
NHKAZ A M= SHV X|A4T
Television Broadcasting, DTTB

Alo| i Ofel Al
142 Msis| S TESHE CIXIY XA} Yalu|® ¥4 (Digital Terrestrial
T

4
o =
AMARIS HESH0] T2 OFe| M3 J0f lCt <O 33>2 1E5tE DTTB AJARS

oz

: >>>))))))))) ~
Broadcast station ) e
Bmm )))))) ) )) ) ) e s
0

Communication  Gommunication ink Mobil reception service

Verification tests in the Tokyo and Nagoya areas

Study of technologies suitable for terrestrial broadcasting  Evaluation of fixed and mobille reception
_ i characteristics in urban areas
wq Vieo wnd Channel I:] = * Video and audio transmission tests
§ | Yeem ) cors0r00.n | Cher

* Evaluation of reception characteristics
under an SFN environment

(32 33) DESHE DTTB AJAEIO] LR 0FQ] Al JjEE

20199 78 129




362 27 NHK Open House 2019 8 7|& E11

8192 16384

5.57 MHz 5.83 MHz
1008us 2592us
126us (1/8) 126 us (800/16384)
13 35
1 12 4 31
8.3% l’ 8.3% 4.1% 4.1%
QPSK 64QAM 64QAM 1024QAM
BAHTB, RSHS LDPC#i 8, BCHES
213 3/4 716 1116
o - 'WEJZ . Mmln_v
F g SISOERDBE SISOEEDME
0.4Mbps 16.8Mbps M,j,f’!““"’s 31 AW
3.0Mbps 62.8Mbps
wo m lnwm::-p%’(&i:u (l'(: “y,_w»_‘ )_".;. 3 Jl v"ﬁ“ ,x/ ZILREIREDERZATL)

(08 34y 1= 35kE DTTRC| XM mf2to|E

BHNRESRT (FIL) !inl%lﬁi(l&\

UHF 35ch(605.143MHz)

ESHIEE 5.83MHz

5.83MHz
R * KF(SISOEXMDIBA) *+ K¥ (SISOEENBE)
- K, EE (MIMOEXDIBE) kP EE (MIMOGEXDIBR)
R kW BB kW [ s@gw |

) 4 = <
nR BRRBRRE
FRIEXERT)POER L ] GEIQIX!!I'JW:IEQ

ig;: f;ﬂ/g_* (:;nmeoasgvxmrm RERE 77T (RAANE0dBLV/MTIP) RERE “Fr7t

=2

X

t

rio
olr

CHA R OFQ| Als JHAo|Ct DESHE DTTBE 6MHz *HE 1712 0|2510] SHY 1A 441, HV 0|5 2412 £4]|
5t Rl 3 ®E mfeto|Ee <O 34>9 20 B3 XY0ME TA| XY 24 s et SHY ©

oo mjo rir

Ngexe 3% Al
CIRE2 AAJSH9IT, LETIOF KoM= SFN S A[SIS Aai50] 7= DTTBO| H|3 D=8 DTTBS SFN AS0] 94
2 AZSUCH <12 35> TTaE DTTB AHAEI0| S41 Mgk 2of ZL,

14) HA| 14: REMIcH G4 2S5 A VWO
NHKZ |27 A 0 M= sixf I\/IPEGOHH % 23171 71 £21 VWC(Versatile Video Coding)df| 3H2 2 #0ist1 9
o

0|, 0] HA|ME &5 NHKIt A g0 M2 WC 28 dhotat NHK7 |2 L A0A WC EZ3}0]| H|otst 7|&
g ZM™MoE ALt VWC Aéiu ﬁE A®e 2020 790|0{ 27 M52 HEVC thH| 30~50% &FAtEl o= £80|

130 @&t ojc|of 243 35




rir

363

Ch <32l 36>2 4t

MH[20] 2{0{Me] VWC 28 o]l tiet 718 =IH|, NHKOA
CE 123 B0|c}. <O 37>2 0| TAO| M VWCE Alist A= ZEHO0|Ct

BS 4K/8K broadcast (large-capacity transmission)

' “:’:,0“ HEVC
§ \

wWC / ’
€
Home viewing

’ BS ground
station

Mobile device viewing

Broadcast station i

Terrestrial transmitter station

ool oiet

(O3 36) Bi& Mu|A00 A0IAS WC 28

(T2 37) NHKZ |21 A7 MPEGOI| MIQtet V& S4e 2 HEVC it WE 4

o

5 AN 25

20194 78 131




364 ZE :NHK Open House 2019 R Jl& BTl

15) TAl 15: 27| 7|8k C|20f 2|8 AHAICH S MH|A

NHK7[£ 240 ME RAIE] Xt G52 2lal AI-RE 51015 At
DPOII%“\O'HI 3t 2| 79 KA REIQ ME[AS JHEE S0|Ct <2 38>2 R 7|8t S AIA-S| HEZ0lTt #E
I0M= S8 AHS e SHH o2 BESE|0] A= HEH0HE S 0152 Md fIXIS 71 CIXIE 2C|2 QIHH0|A
£ &8l MPE -H 3D QLR #57|& Saif F510] MEsH, 7FY0ilM= MPEG-H 3D 2L 5357|E 7Tl 420 Cis)

Broadcast station /\ »)
L

00000 MPEG-H 3DA
iy = ===

Sound materials

Audio-related
Sound materials \YIEREERENNINED  +Audo-elated metadata

Mol 7|3t Al etgol| St Z2T0| S8 AHAH
9l

itsahit

Clang!
- . Home run!

MPEG:-H[3DA'reaktime]decoder,

Format conversion  O2ch  O'5.1ch  @222ch A __

Dialog [ —
Dialog emphasis gy yround sound ![E! ! !
Dialog replacement  OJapanese @ English O Commentary !' !

Renderer Various listening environments

) - ¢ -
ATITIOM—2EEIC L 201
Next Generation Audio Services with Object-Based Sound Sys

REEOF AP HRBRIBEADBG

(O3 39) AA| 7[8E XMt 2O MH[A A 2

132 &S0t ojc|of 243 35

0
Y




365

Cif2 Qr| &id et st L8 X, Cist LIS x|k S2f 752 2= QUL A2 S HE5t0] Al 7|52 A
& == QA STt o] A M= Q|2 2 HEHH|0|E MPEG-H 3D 2C|Q & BE0f <f5 3‘_6%9
LR R=257|E Argsto] 2| 7|Eh S HZF A|ARS ARSI <8 30>= 2| 7[8E XA QTR MH|A Al

o o
r
0%
=2

o ZEo|ct
16) MA| 16: Automatic Captioning for Live Broadcasting
2 A0 ME Al 7[5t 2H0]E2 HE0iM Xts A2t MM T|=8 AIASIICH< TR 40>). A2t HE2 F2t FolfelojA 4%
HE HAE YHZ HIEH 2t 22 YESHEZRE SEE 2102 $ES ZAREE So610] AL|R| 14, Xta X2t MH, Al
J18t R Bt 2 ChA| 22 WS MEE ME5101 2|15 WS SE6HL olnf, 340149 Fetrot Ue 42, 2RIt +32
2 AYE LS BEEY £ UTE SYUM @FT HME £ Q= 84 U BXlshs 7|22 S 84 Al A8t
= A2 L2 04 QR0 5 BHE ALESI0 WS FHEE MY & oLt XY HE=2 HI82| ZHE XS04 21t
=3 23 glo] £&5t1 QlCh o mf, x| §R2| XY, Ho] S| Thotod RS QA TS 4A7|7] 2l6to! Lo
DNN(Deep Neural Network) st&S M5t Q[Ct

Cloud

Here s today's news i various regions.
According to the locals, ..

‘Speech recognition, captioning

A i ptioning of live br using speech recognition

OF 40) XI5 12 Y 71E Al 2%

17) FA| 17: Artificial Intelligence(Al) Announcer

2 HMA M= Al 7]HE 27|02 2iC|@ T2 20 Ol M 7|a8 AMSICH< 2 415), Al OILF2 M= Y7|o|le HEE X}
01010 RANSE 2402 HEBE 4 9lend, 2019 30| NHK Radio I0j|M A& Br4S MAISIQICE L7(02 MM Al 4 o
22 Lol A 047 A7t LHOfl W E HIBot7| /5t0] OfL2M AT EE XHSH Z0[2 Hx0| MMstn, | OfL2 Q]
AU SS DNN7[HFC 2 5155101 Zieist0] MESH= 7|&S TSI Al 75| oL M e HEE RO 2M #9E 1
ot01 2& Zo| Lol FEE Q7| QI Mol chEt Crfst HI0|HE EffE ATZEZS Mo, ot NHK 24 OtL2 M9
SHEEE 0|88 DNN &2 5510 AIAIAR 2 AUtS BHE -+ QU= Jiesty QCt

weatisretmtion IS SR e e e . Weather information
I program by announcer

ot
Announcer
speech leaming

—

<
K(\
Al announcer

Automated Meteorological
Data Acquisiton System (AMeDAS)

Framework of the Al announcer

(™ 41) AL 7|8 OHLER M 712 AlXt B

20194 78 133




18) HA| 18: Japanese-English Machine Translation System for News Articles

Yol 72 HZZ 21510 L& 74 7IAE GO X5 WHsh= 7|22 AAGIUCH< Y 42>). LY HAZS 9/501 NHKI}
e '@Eé LISX| HOIHE o 508t = *%EE FESIACN, HAXIO|A Kts M A 2F 7 |

UEE A3t QBT 0| AS HSEHCY.

SESEAIRORETHAS TSR
ISRUL WA, KREAOTLIT,
ZOHEHEEMIE BRI RO
SBELLICEMNRETT,

heavy ‘against
'NHK World News (English) mﬂuuﬂmmmWhm
rs more.

English machine ion system i to news

O 42) Y XI5 B JlE A 2%

19) ®A| 19: Haptic Interfaces for Physically Experiencing Sports Games

AZX HE0| st MHH ZyE MSE = ALE 517 /5101, HE! QIHH|0|AS &85h= Hetol| Cish 217 ZHE A|¢ist
ULt 22l Solf 32 Bt Al MEE = 2SS ALEXI0)7| HE! QIE{T|0|AE S5t0 Aot WAI0|0Y, | FE! QIE{H|0|A
£ Sof MI3kle Dxol 37|, Wk Sof ofst WE = JHoA2| 3Rt 7”X|01I Chsh AN 242 S5to] FHetCt ol2{st £2f

HEE AZTRRASIA 22X LS AY & EFA0) oot 39| A2| Y TSS HE QIHH0|AE Saff H3ste AE =28

OF ML QUCH<IE! 43>),

Generate and produce
haptic information {J

Wv HE "'I'----da
ir)
Shock and Video and -|-|||||. Q Q

vibration signals audio signals

Provide shock and vibration for the team or event

Generate shock and vibration
using ball location data

Haptic

interface

J'F r‘ _:g

Share the excitement Apply to AR/VR

L

Haptic interface system providing the action in sports games

(O™ 43) HE QIHM|0|A AAH JHEE

20) MA| 20: Scene Analysis for Sports Content Production
2 AN AZX HEE2IME2HT)E —TW b= HHE 2A510 2HEE 502 YHE +
CH<O® 44>). &, E7F F7)0IIM 28 F02tE 0 ES 4
5101 HIEIG|0|E12] HEHZ 245t 0|5 0|&5t0

(458 izt 9y
O Fghol 40| 7, 2 917, M4 0I5 4T 52 2A5101 Hfolat B ZOIES MHFHES BT

N

s}

30 & qr
ro
-

o
>
2
o

=
or
uu - o
4>

N
e Q@

2
>
rir
>

&0t o|jof Mi243 35




367

Subject and -
m Scene Skilled

analysis camera

Al operator
* ERWideTang angl?footage p
sor camera
Production
Metadata knovithow

'

fﬂ - : Automatic planning ]
] .

of camerawork

Images by
tomatic shooting

Flowchart of automatic camerawork planning using scene analysis technology

Robotic camera

(A8 44) 38 B 7|8 AL

[>#

ZH= It 4 7le AMH 25

3. H[@& MA| (Interactive Exhibit)

NHK= Open House At 0] 7H58t 5 Chefoi 4SAE82 4= ULSE Hi2{5t0d TAIYAIS ZIdstuxt =2{sty ULt
Ch EEEE HES J|S0lL AX 7|22 MQlst e HRE 45E80| 7Hsote S Hi2{st A0 o2l 47HK| ZHA|of| Cist
Ol= MY MAIZ 27510 ATMSHRACH

1) TAL1: ZZHAE 0|88 2R A Z¥

NHKE HEX{Q1 TVOl| =8| K| 941 CHst MZR AH|A 7HE0t 2HX Z2EEIYS JiEsy| Qs B2 LS 7|80|1
Uen 3D AR(ZEZ ) E&8ct= Ak 12{5t .2 52| sLio|Ct ojgof TAIE LI82 <2 45> 20| WD 57| &
HARF EYHY MHASEAM, Live-Action AR2 ZIliE| 1 Qli= W& MH|A S7|5t01 ZTHY SMYS S5 3D AR 2HZ
£ HMZotu EiSTO|Lt QAR AJFE £ UL E oh= 210|0{, 37 3] MH|A= 02| HZHE H|C|RE 0|&8510f 360VR &
BiZ SFoI ah W& AlFst= eHds DA HiSste ME|A0ICtH

Broadcast

Commentary
Program h Shooting this

video and audio = scene was i

— It it watch

particularly hard! # g;ji:hvyloui g
Reference clock JAdd] Different transmission delays
(absolute time) (ﬁﬁ@éﬂm for broadcast/and broadband
Broadband
3D AR content
via broadband S |
¢ /" Froo-viewpoint AR via \
tablet screen
TV image and live-action AR synchronization Space sharing service

&
~
0
of
=
ofn
l
rn
nz
>
™
o]
oy
i

Al MH|A JHE =

20194 78 135




368 ZtZ :NHK Open House 2019 =2 7|& 211

2) MA| 2: 8Ke| MU skt
NHKE MTF(Modulation Transfer Function)E AA|ZtO 2 E™& 4= 9
Jliztel Z2P, 5%, & S8 THoIA H4HOE MTFS *x+%+¢°
DMEE SA EEEY £ QU T2t 2Yg stHM Hx28E o|0]X
nl
o

T2 dARICR FFstn ZAIE = QlTt 0 7[&2 Open HousedME

5 H1 g

n n)

A
e
0{ 0[0] LS HIRet 7| ¥ S0l

|TIE[0f 7| &0 MEE FHH2t7} Mt %E 102 ATHE|RULY. EAIOME <1%! 46>(a)
2 x

HAIZ[QAC}. <2 46>(b) 8K UHDTV 7itij2t=

0
Of 1% MA|2H Z0] HDTVR 8KE MTHX O 2 H|w5to] HHE 5 U
Astro Design0| £H 7|58 161510 7tk 8K 7to|2to|Ct.

(a) HOTV 7t 2t (b) 8K UHDTV 7toi2t

(O™ 46) HDTV 7ol 2tet AAIZEMTF 55 7|58 818 8K 7tiet

3) MA| 3: 8K 22 BM

8K 22 D4 oA 8K T2 02 F|Ate| CIOEE ofaf NHK7} X|4HO 2 JHtsl 94 Open HouseOlAE A2 Zteh 2
7|&8 19| Fio|2tet 2| ZHE 0|R0{ZICH 8K 240fps 14 FH02tE Pt 2|2 E 7S5t o2 MABEM 5
T #E TS 60fpsel 1/4 B4 2MO2 2 4 AUTE HABIACH<E 47>). ALl S0 2Ix|3t 702} R|ojZH|
(CCU)Z £ 4 9tk

(12l 47) 8K 240Hz T FHnatet T4 HAHZ 0|25t 22 PM OR

136 &1t 0|C|o] ®i243 35




369

t

3
} 7|2 9A| NHKZ} 201 7EHEE] 27K

NHKe| gt S HO|

=
[

F

2A, 20,00001 7Hof] &5

A
=

i 27

9]

el

i AFElO] ey

folr

b, A&} =tol

Ol |

i <32l 48>(a)2t Z0] 1980'ACH2| NHK

01 913

St

FarzH
[ = R |

| 48>(b)et 20| 2I5t50] 2

2
=

<& 0|E|o] 7|£0] Al AR,

= XHl

Fokn QiLt ol

Xl
=]

XH
& S S8fE0f LI

1

il

G

NHKOf| A

N
L
=
ol
o
I
Q
a
>
=
*
0
H

J

b

VR, loT 7

A0
20| MA

| HA S22

M5

, 4%

=
gg&u

o
i~

A&stst 8K UHD
], 2417, T2

F

2%
&

H1

t04 NHK7t 2018

£8 u8%

ojft 7|

2ofof| 0|22 BRE 7

20| S YSH

A
o=

f

A
=

9|

2E 7|0l o

of 7

t

5
Open House

P EER
8

=3

i, =219 Al

20|

e AHezE, WAIE FYoLt 2

2l

NHK?|

=
=

f

5

g

A

=
=

TAM A, 0|24

—

=
=

S CH3HCt

= AR 2Ys7| M T

=l

oflA o

=%
=

20194 78 137

Hfai},

=

Li£0] NHK Open House 20192

Y= Hloll ZS0[Ltat =&0| &7|

el BEE 2|Li2tel AN B
0lRmE = ZEe




