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Number of bandwidth FFT size Error correction Carri dulatt
segments Guard interval (GI) ratio code SIS RAUON

Terrestrial Digital Television

2k, 4k, 8k Inner coding scheme| QPSK, 16QAM,
5.57MHz 8K operation Convolution code 64QAM

(IR Gl: 1/8 (126 us) | Coding ratio 64QAM operation

1/2, 2/3, 3/4,

13 segments I 55 78

1 Segment: Mobile,

12 Segment: Fixed |Effective symbol length Outer coding scheme
1008 s Reed-Solomon code
New method
8k, 16k,32k Inner code QPSK, 16QAM,
5.83MHz |5 ratio can be | LDPC code 64QAM,256QAM,
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M | incteasing FFT size e 1024QAM,4096QAM
i when the Gl length is Non-uniform constellation
35 segments | constant. — Improved (NUC)
1109 segments | tansmission capacity | Outer code ,
can be selected for | (Example) BCH code
mobile services 16k, 800/16384
( (Example) 256NUC
Effective symbol length Code rate 12/16
2592us
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Multilayer support

realtime VVC decoder

ations of VVC decoder

Mechanism of superimposed service

As the figure shows, we use the pre-encoded vi
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7|&(Streaming Technology for Free-viewpoint AR
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SEMo=

Transmission
line

(FTTH or broadcast)

Filtering
specification

Metadata
- M Presentation position coordinates
Bounding box

Resolution pattern and distance threshold

Object filter

Implemented in an edge
server or a home gateway

Visible
decision

Distance
calculation

(W|reless broadband secnon)

Viewing terminal
(Smartphone or tablet)
Position, direction and
camera parameters of
viewing terminal
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w= = Display
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y l'IBD images]

[Focal pomt] e s Display

Warm [ Lens array
wwsse w Eyepiece
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Robot camera "\' . ‘ Fixed camera

Create a 3D model

Add color

View from

any viewpoint
— A
3D model

Change texture Change lighting

o compensaion’

Video reconstruction Post-production video

P-1 1
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(Sound Field Synthesis
Technology using Linear
Loudspeaker Arrays)
2 MAlE AKXt A ECH # 40|
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2012t 9
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g (sound field synthesis) 7|&0]
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M AL ofzfoo HRHE THE A
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gjAl 2&(Mixing Console)
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<38 17> &18 A3 of#0 2 Al

(EX{: NHK STRL Open House 2022)

s M3+ UCh
A= ZMO 2 HIHE|0] HafH|X &1 ol HiX| =0 STHo| 22|X HE2 A2 Hdik 1 MY AL 02
O|Z AFE50] TMEICE, mhak S0 M HSts ST A0 Al AE|0] AL 012{|0]2] 2 AL|FHOM TfMx|= Az
Loudspeaker array
jmmemeemmscmmesesssoiessaeassesesassesessssesessssesy Loudspeaker unit
"@@@E@@@E@ !

Sound field from an individual loudspeaker unit

A

Sound is heard to originate from here

:,\/‘ Dlrectlon of sound source movement

Synthesized sound field

| hear the sound
going away!

getting closer!

W4 | hear the sound J
K

<18 18> X3 AL|7{ 0f2]0]E (EX: NHK STRL Open House 2022)

Synthesis of more complex sound fields.

Linear loudspeaker array

****, Virtual sound source

/u

oy, - 7
We have’(;y‘hpeg.a synthesis method for vigé{sﬂy\_q sources with such comple{rﬁgbpnsncs
<12 19> 80[= S8 olell YYE 53| gt

cor

(EX: NHK STRL Open House 2022)
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1.9 128 £ 0, TOpM AFRE £ U1, AR
Sound-producing Display)
AloIM= T

In
>

AMAMO| 7H55tH C|AZ#|0|(Bendable, Rollable,

ri
=

Mg OLED(Organic Light Emitting Diode) CIAZ20]2] Cist TR EERIS 0
OLED C|AZ2|0|E AtE3t0{ 0121 7He| IHES Bt biHs}o] SH—fgl EH% ClAZe
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MK, curved flexible OLED display2| CiFst T2 EERIS
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>
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OLED Display2t 0|Z 0|&%t roll-up displayE LIEFHC}, 0|0] 0|0l E510 FLfE 4 = Flexible OLED

=

OLED C|AZ2{0[7t ZA|El BF UL}, O E|AZ2|0[= :*7|7f3 oIx|, if2

=

=

B7= 2k 100g0|C}, 9f Z2IAE! ZZ20f|

2 Z2{0|E HHstE A7 JHEO| THEIA2M, CIAZ0] MZAfet §310] Z2EEHY 3 OI7<| 4K flexible
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45101 BISQIC. 0] OLED C|AZz0|o| EXIO
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i
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S0t 22 ol Zelo| Lo

30inch 4K Flexible OLED Dispay 30inch 4K Flnibh OLED quln‘y
g )

roll-up display

<12l 20> 309I%| 4K Flexible OLED Display 2 Roll-up Display (EX]: NHK STRL Open House 2022)
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SHX| 41, 2reet 22S TRl E 4 b= YHO| /ULt g= 2o E'I 2 C[ASE0[2 RS0 ZOM ALZE = R

-
£ 232I0[LE ALZRIOIA HOFE edE SUHS MS37| 2o H2IEL = "efet 22 VR TIAZ20[0M AL

0|2 M 4719] 30%IX| 4K Flexible OLED Display

rultl

CAZ20|E Hetohs 7[22M QUIQ HHIE 2Ot JHESH] 250 CIAZZ0|E 7122 A8Y + 9!
Bendable T7| 3% #2t7| = TA|Z|UCt. ¥ THE0f| bendable electro-acoustic transducers £2510 ALRE
7t AFRICZ BB WEL| T F O 2M CIAZ20[2F 31| RL|Q FHIS HS HHUESH BHE 4 CH<IF 21>),

VR H|C|Q Z2HH|0|d SO HBY + U= 71 ZES = {8 VR LA |0/ HAZIR{CH 2021
NHK Open House MA|0ME 221248 ZH= curved VR CIAZ2{0] ATZI0| MAE|QICHH S5= 7 ZES
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8K flexible display

2/ 21> Bendab e Xﬁ/ 28 H1317|8 0[25101 AJE/OE HE{ 25t 8tE (Ex: NHK STRL Open House 2022)

ll You can feel a sense of narvousness as W you were
there in an online meetir

0 provide the sense of excllementof being there in person

<2 22> 71 ZES ZH= 2015t VR C|AZ2)0] (EX]: NHK STRL Open House 2022)

2. fL|8{M MH|A(Universal Services)

2.1 49&0t OTT SHE 7ko| l&kst 97| 7|&(Seamless Linking Technology between
Broadcast and OTT platforms)

2 TAof| A= GE0ILt QB 22 TS YA{of FOHRR| @10 RHIXE = 4 ALS PS5 OTT(Over-the-

108 4
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¥

. MH|A BIAE X SIS
199, XIS M, AH|A ARE, ME]AJIOIE &

Smartphone

2| AE0] Z3HEl FEO| o)
ClHo|A2] 7|5, X|HSE E&SHE A B0l HEe 2H= 5

<72 23> Y&} OTT Z2HE 7H0] &5t 912 7)2 0/o|x]| (&#1: NHK STRL Open House 2022)
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off AISEl= 2 2HXE NSO HAUs10] XS0, AlYAts 2EXTHYEIR| QIEHRIX| FEGHA| 210 ¥
ol
N

C. &, 717|Lf X0 FLOf2X| o5 St A2 WS MH|AE 0|8Y +

2.2 7191 2 =X H|o|E| &8 7|&(Personal and Content Data Utilization Technology)
2 HA M= THR AR iRl HE ESof Cist A glo] 2 MH|AE HLF R85t =t Fote &
Aol TEAO 7| S MH|AS EZ 2= Q& F ot 7|20 Tfsh 917 23S EojECt

= =
O MMof|ifi= 71Ol EE RAISIHM 7Helet MH[AE F3517| 218t 7|28 2708ICt. Y 013 S2f 7Hel BE

— -1 o

0;

[BAE 2 AE 22[5tD OIS 25 H|O[E{QF A5t0] MH|A0 &E5t= 7I=0|Ct <O7 24>= 0[2{8t A

=7 ZEOU AY TS Y Mol 2EY £ e 7I3E STHSIALE RHAIQ| ZHelALRt 21| ABFY
of = MER U8 T2 WS A=Y £+ LS X|Yst= S Y& 2HXE B0 ZH 0 20| QI &8 + U
£ ot=0l 20| UL} 0= 7HRIS TV A[H 0|28 MMetnt olE{Hliof M Cifet 258 Sall WA E 712l H|o[E 2t
AZE O =M O|F0{ZICt

7HQl HET7} ZEE MH|A0 0[8E|7| YsiA= 08Xt 1 0|8 Sxut HQ|E S&6| 0last 528 0f MH|
A OFMSI AFB S 4= QL= 20| QST 5t 7ol HjofH, WS 2HIX, T2 MH|A2| ZJH O 0|F (RE T|0]&)
= O|0|EIS0| kK| = b2t 3 @ o|0|oj| W2} o1 2[00 SHT

AR} RRAIQ] 71Ol HEE 2|t 288 4 Qe FUSHIHR! HIO[E] AL HIALIZSE JHQl H|0o[E MEA
(Personal Data Storage: PDS)E A8t & QIC. M2t NHK 7|2 LA 0A s W4 AH|A0 0]2{8t PDSE
8otz AFE st QT Ao HIHE 2lah 7L E PDS &

& Al Z2EER2 Thaat 2t

Data management and Linkage with various data
utilization focusing on the individual
) Broadcaster
Program
-
metadata

Utilization of various open data

Il%

| Other businesses, public institutions, etc.

Personal Data Store m Map information I|éq

+ The data used by each service and app can
be controlled, enabling users to feel secure us
ng services that they understand and agree to

J

- Provide users with personalized information and content by collaborating
personal data with broadcast content and other service data

+ Collaboration between a variety of services,
not limited to broadcasting, is possible

<72/ 24> 740l U ZEIX GJOJE] EH8 7|% Of7[ElR (&7]: NHK STRL Open House 2022)
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1) 702 HIOIE] XF2E SeHHILIR AE2|Y Y 7o HY
PDSE Atg510{ §0{ 71Ql EE RAIsIHAM M2 CHE o 2ho] MH|A JHelst H HYS 7155t 5t Eot =

ZEEIS JHESIRAT. CS2 7Rl Hl0[E MF49| £ 7|50|ct,

0O

ER
- 0f2f AfH|A0] THe ALBTIS) O[2 BlOIEIS: BLiol PDSE &745t01 Of2f HOIE(S S Clet MHIAS o1
g 4 9lct

Programs are

Users manage which recommended

based on viewing
history from
multiple services

1' . ) Program viewed
. Management . v ] partially on service A
history data can be continued on

- service B
history data ¢ '

Utilize history data
published by the
viewer

history data are used and
how by themselves

Various different
service types can
be connected
through data

A
|J
u
S
A\
S
re
&
S
o
&
K
i
Ofm

5t H|C|Q AE2|2) o 7] 3O (£7]: NHK STRL Open House 2022)

NHK 7|£¢12A£ of2{5t PDS

£ Sl M2 gsts T 1ol ofx| Z2EEIY WS JHLSIRIC SiLie EY Y
SAIM JHEX e 2 HS5h= HIE|Q & 2

o
E2|Y MH|AE H(EH SEAF A)0I1 CHE ShLt= 0121 YSAL Zhof| =

5101 HMS& = HIER AEE|Y MH[AE H(CHS YA H)o|Ct,

PDSE 54 & ¢ 210] Al Of2) Hl0IEIE BR35101 C12T 22 7158 78iE 4 Tt (<12 26>).
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G)O
Pps (90
individual shared
broadcast station platform y. w broadcast station platform

(Viewing data Accumulate/Reference )

A gﬁ

/ Broadcaster @0 siion)e=
common App

), o Broac

Program e

((Pogram iformaton | |nf0tmat|on

((Program Informat L g Ny —
acquisition ” - = 9 acquisiion ~
@ more convenient and more privacy-oriented services, E

Retention of program viewing status (watched/unwatched)

wf' and program reconﬁ:ﬁy
ooy iowmalion Likog)

Content IDs of individual broadcast station
services also stored in the shared broadcast station platform

<2] 26> 72! H|0|E{E AtZ5st= HICIR AE2|E] & 7Ho] 89 (EX{: NHK STRL Open House 2022)

2) 2&= HloE{et 712l Hlo[Efe| S S5t ohE RIH
St At2loll= et Y27t EMettts Ha PAE LEI= 'XI4| ClOEf!

nl’y;
SIACE Ol= 7HRIKQl 2ol &yt M2 R HO 2 Lkl = 2= EE Hth2 HS3tAt 57|

g25
20[ct.

0| HE Edst| 9lai NHK 7| #4E T3t 22 7|es /HESo|.

@O === HolH &Y 7=

M o
o
[
™
il
o
m
N
|0
1o
o
il
::
0lo
0z
fjo
ik
0o
ol
2
e]
r/
[ M
o
o
HT
™
10
kil
N
mlm m
ﬂH>|'
_C)'h
rir
OII
T
fujo
ok
1t
_O'E
i)
[
rok
i)

(<O8 27>). Z2OHO| 85 A TS WYst= ZdOI 3H—f9| 01I7f ERi=p

@ T=3tE HI0[HE 2/3 HEHHO0E & 7|2
W2 Y5 =0z Fxetof Lot H|0[E{7} EAIE0f QK| BTt Of Z0f 2HI=0f| H|O[E{7} EXHSHA| =
JEO = THXSH| Qfa HIEIR, AFRE, MIAES HE|2E YA OZ ZM510] 225}E HI0[HE At522 X85t
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@Content Data Collaboration Technology

Automatic completion of metadata

adata Extraction
Technology for
Structured Data

Content Data
©Collaboration Technology of
Personal Data and Content Data

<38l 27> 742l HIO|EHE Atgef = HIC|2 AE2|2) A 7to] EH (EX{: NHK STRL Open House 2022)

4 T
B} OISt By 70| Ofet Kt ZHIXS MeE 4 QIS X|piots TREER AAHS 4FHOR )
BIGACH< DR 285)

1 Broadcast content watching » 2 .Content selection support > 3, Next content watching 4 Content selection support

(=]
G Ot
Content Data i e @wew"’g oY Knowledge Data 8
> DS = Reatonenpe anors e
i 5 t ps among
Metadata of various content @ f e
<12| 28> AtEA} 35S ZEIX ME X|gl A|AE T2 EENR] (51 NHK STRL Open House 2022)

3) AEXL ZHAE MS™ Z|HIE0|M 7|=
ool 7+ HgollAf= 7hgol Chefet 2{x|of EX|E ADE/IoT 7|7|2 &34

ps]=}
O
SHtE S HIE 2 ALEAD 2 dEtof M 2Ot 20| n XA ZHXE ﬁHI%E*—’F‘RA'EE AMER &7
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HSelection of content unwatched by the user from the news list
WSelection of presentation devices based on user context (location, time, behavior, etc.)
ODS —_ Presentation engme News server

V = (' Viewing history J n

iewing 'SWY : P )

L o H @ 3 G _News |

— Vlewmg prefefencesJ By \
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v v v
Kitchen & Night Cooking | & o e Lrv\rwv‘wum Noon F‘..:‘vvx; meal @ & Washroom | Morming I Washing face
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(EX{: NHK STRL Open House 2022)
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2392 & E0M 43} CG MM 7|&(Sign Language CG Generation Technology
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2.420|H TVAEX T2 1282 9|5t OC|Q M F|Zh A v E A|AE!(Production and
Distribution System for Audio Descriptions Targeting Live TV Sports Programs)

= HAOIME AZFOII0 27| 48, 44 50| B2 FLs0| ALX E2IAS B 4 TS o 4
0 A|AZ0] ot 917 242 HOPECE 0] HAIME AARZIOR S4 B2 Mlsiol 220 Sursio] of
- ﬁDfEi % JJet gi@_ FEBH= 7182 AHBIIH<IE 81>,

()
(((c 1>
Broadcast station \(( ‘-L'D

. ||
pre-broadcast video Digiel inwadicasting TV programs

IIII.IIIIIIII’

Delivered before the
broadcast reaches
your home --

Manual input while viewing =

pre-broadcast video Single to right J A hard slamming hit!

On-the-spot or live sound
Present audio descriptions

simultaneously with
broadcast video

<2/ 31> 0|8 TV AEX ZZ IS [fAOZ 5F QL|Q AT HZH L HiFZ A|AE] (EX1: NHK STRL Open House 2022)

3. ZZE|0{ Z}sH(Frontier Science)

3.1 EtX] 0.07mm! Z0|&£ Lt -| 2 OLED ZZE(Only 0.07 mm! OLED Film Thinner than Paper)
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x o 4
AEE 4 9lom 0|2 °_|3H X7 injectEIXI %ﬂ% 9;301
=
=

A
2ILp S EIES T 22 B4 ATHE A0} Th
7

lectron

ctrons from the cathode,

(EX{: NHK STRL Open House 2022)
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This barrier layer protects the alkali metal from moisture present in the atmosphere.

£ hU3ct o] 2¥e 20|

Zlolo = oI5t %5t A barrier £9|

0|2{3t 2|2 s1Zst7| 2I5101 alkali metal2 At

ofsfl & Late(x| g1

(EX: NHK STRL Open House 2022)

StX| 4 MAIE organic layerZ injectdt = s 82

220] chst £04M0] Q= ok {15t barrier layerg At
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11k}

83| MX7} injectECH< 2! 34>). 0|2{5t 2
OLED2)| 7ligto| 7Hs3ict,

=l
L&st=

OLEDs that are not easily degraded by moisture

rrier laye
Unique material
that is not easily degraded
by moisture

Thick and hard barrier layer
is essential to prevent the moisture
intrusion in the atmosphere.

inverted structure

NHK STRL realized OLEDs that emit light stably over a
long period of time, even in a thin and soft barrier layer,
by developing an electron injection layer that is not easily
degraded by moisture.

34> 20l ofsfl /7 Z3=|X| %= OLED 7% X &F

(EX{: NHK STRL Open House 2022)
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3.2 Al AFEIStof| 2|3t 3D 0]0|E (3D Imaging by Computational Photography)

A AFEISHcomputational photography) &sh T2 A ChAl C|X|E AAS AFRSH= CIX|E 0|0|X| 24X

2 AM2| 71&S YSih 0| Solf 7HH2te] 7|5S SefAl7|7ALE 2 E 7]8 AIEloM = T 27t 7152 =8
StALE 72t A0 HI83t 37|15 £ 4 QICt 2 TA|0| M= XtIZol|M Doliate 3D 0|0|ZS 215 ALt A
8} 7|23t #Eisto] OJ2fof 3D HICIQE Aat7| @It & 7HK| 7|2 7|&9! HIZHd CIX|E €2 3241|(holography)
7|4te] 3D o|o|&lnt A= E2|7} 0|0|E (coded aperture imaging)ofl 2|5t ZaAE 0[0|E 7|&8 MAISHD Q)

. £ 2ot NHU| BHRS HEsH| 9o 20T 22 SWEt XY 442 ABSHA| 21T Kot of
D

S B 4 9 Tl20lch

HIZHdd CIXIE 22 3241(of|M 3D 0[0|E2 M2 CHE Z210fAf 0f2] 22 30| 8152 Q2 5B 2 HILR o
Ol HXIE Zx{st= 20| 27S3IC 2 TAIOIME 3t B0 M2 THE Z2A0|M 47H2] 2213 2|58 4 Qli= &8t
AAES P51 0|2 Sall 32{0l= 29| 45Xl 0|0[H0| 7Hs3itt FiH2t2 Phase 2 &1 42 37

<= O
O FERILE 0| 7|22 AL85HH U] 20f & 0ffH {X|0|ME ZHO| T H|CI2E MdE 4 QCH<IE 35>).

3D Imaging
Computer by Incoheren al Ho\ogr‘aphy‘

Camera

Aquired Reconstructed
holograms 3D image

Furthermore, since multiple holograms can be simultaneously acquired,

It becomes possible to capture even a moving object.

‘ocus on each direction of oscillation, it can be seen
that the ph'«xse difference between two lights differs at the same oscillation plane.

(EX]: NHK STRL Open House 2022)

LSRRt 7|2t Atolof| 2=8tE TE S HiX|Sh= 2 E Z2|71 0|0[F S S3ll A o[0[X|] =S =0
= ZoiYE 0|01 7|e8 MEQCE 1% QIR S 2loh BZ FRIet F e IS ALt 2 E HES AL
510 EH|E QI FBICt. KT O0[X|E B2 HRE M S0l 0121 7H| YIS ddsh=d) 012 72l &=
THE0] ALZEIC Of2{er WA S E0M ZUSYE 00X &S 4 AUCH<IE 36>).
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Computer Cameral

Camera2 Super-resolution
F image

two cameras can simultaneously capture the object modulated by different patterns.

- Equation 1
. auation2
B
’

. & 2
,

. Equ &
’

In short, one coded pattern can be used to simultaneously obtain
the object modulated in t ays.

'Super-Resolution Imaging
by Coded Aperture Imaging

Coded pattern
This mirror device displays a high-resolution pattern with more pixels is mirror device displays a high-resolution pattern with more pixels
than the camera to modulate the object. than the camera to modulate the object.

Captured image

(EX{: NHK STRL Open House 2022)
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3.3 Al 7|t 2 A 81 2 M A|AHI(Al-based News Manuscript Analysis System)
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) Confirmation and adjustment
keywords

Soug
2 ey G Public
‘ O
: W

PLEASE PRO-
VIDE A SIMILAR
OLD ARTICLE

WILL THIS
ARTICLE BE

LABELED OR
KEYWORDED
AS SUCH?

Multi Labe

NHK7|gd4 = ISAlsS 288 T2, 74 AO|E 5 2H=2| 28H2 HAS K@= 7|es g+
512 ACH< 2 38>). OIS S04, O =10 0J5H317| +12 YA Z M O|HIES Fd5h= SNS =4 A|ARS TN
Lot E3t Z2OM AR E 2 NHOZ ALES| ¢l 34 & O0[X| 24 AIA'ES JHEStD QU

News manuscript analysis system

Results

Weather Forecaster’s Commentary: The future course of Typhoon Neo. 16 (9:00 p.m. on September 30)

Text

Typhoon No, 16 is expected to move much closer to the Izu Islands after dawn on October 1 with very strong
force,

There was alsoa threat of the typhoon and heavy rain inthe Kanto and other regions, and some rallways inthe
Tokyo metropolitan area decided to cancel their operations.

Here is a commentary by SAITA Kimiharu, a weather forecaster, about the typhoon's future course, and
precautions.

Wiaather Foracamars Commentary The future couse of Typhaon N, 16
300 ™ onSeptamber 30

e THEhOONNE. L8 11 e pected to move much closer tamulniNana
ftardzwm oDABBT Wit vary sTong force

threst yphoon and and other

regions,
cancel eir cpeations.
Hare is v
typhoon's future coLMe, 3G precautions.

sout the

4

1>

A|AEI9] Snapshot (Ex: NHK STRL Open House 2022)
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