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II. £1 5}0|H|H
1. 8K £ 510|H|F (Super Hi-Vision, SHV) 9|4 W&A1E
NHKES7|& A 150 OFAE FHAZ A M= “TIsksH= SHV(Super-High Vision)’2ts HI2 5tofl & 77X

SHV 17l ZlE JHZx o2 MAISIQICE F MA| LI2 2016 = 23 82 1Y 0 FE 8K SHV /4 Algdds, A4
O XA} Hhs A|ES OLED C|AZ2{0] £ 37HK|QICH,

>
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2 RS JA510] 2020 £2 SRS F7E B0l 202 MH|AT} EME|T|S 7|5t QT EAH (full-spec)

8K SHV| M2 B7tellat =7t 7,680x4,3208 A, =2l FLk7F 120 Hz, 8t S HIE = 20 22 QA H 12 HE M
92 ITU-R #1 BT-20200f w2 2oy, 27| MS ol Cto|Lhe] 2f|2IX|(dynamic range)= HLG(Hybrid Log-Gamma) &
Alof 2|3t HDR(High Dynamic Range), 2C|2E 22.2 o] HE|™Y 2C|20|C},

- 2016 ™= 2018 W= 2020
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broadcasting A broadcasting adnption
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o o Image sensor with

D = the frame frequency

%’! = Full-resolution RN Full-featurad Full -featured Full-featured

= 3 BK camera ] ) BK camera | ﬂw Hi-Vision 8K Super Hi-Vision
= (b for 22.2 multichannel

(=1 Sound |

S = Live transmission of

% NHK'S year-end g
2 e s Eetalig Large-capacity Next-generation terrestrial
o J experiment broadcasting transmission N

w5 _ via tarrestrial waves experiment | broadcastlng
ﬁ over satellite and IP networks at

- the IBC2008 In Amsterdam
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The History and Future of 8K Super Hi-Vision
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5.57 MHz 5.83 MHz
waa (£ A1) (45 A+ H35)
FETHA X 8k 8k, 16k, 32k
H—KA2 52—\t 1/8 1/4,1/8, 1/16, 1/32
QPSK, 16QAM, 64QAM,
* v 7 EWARK QPSK, 16QAM, 64QAM 256QAM, 1024QAM, 4096QAM
B§—. F19—
RYRTEHS BAHHR, RSHS LDPC# 5, BCH# S
SISO, MIMO
DART I SISO Rt ot i Eux A L.
F R RSISOLTREMIMOE B & LEH R TT
Bl 18.3 Mbps 35.4 Mbps (SISO, 1024QAM)
(136 L 2 T64QAMEL THNLI-I8E) 84.9 Mbps (MIMO, 4096QAM)

O -2 ot Y& S L2 AMITH KT L 2]

AARIO|C}, 7|chote MEE2 T QHELIE 4
Alste ctmab SISO(Single-Input Single-
Output) 1024QAM(Quadrature Amplitude
Modulation)2| A<, 35.4 Mbps0|11, 012
7Ho| OtEILIE A5he ZHIF MIMO(Multi-
Input Multi-Output) 4096QAMS| A2,
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df= SISOTMX| 1345t0 Y= A2 HOf,
5 Mbps x| MEEZ2L 8K SHVE MH|
7

Y- FEFARTL—

g4 2lg YR H|UR ¢F 7|20 3 U
2 g £ QlTh #Ehstn Q= X S &

(33 1-3) OLED Alofl 2fst 8K SHV AIEE CIAZ|0]

AN
|
oM
CO
V
i
N
|
I}
IN
V
rr
[e6]
~
(93]
T
<
02
0z
ﬂIIO
ml

A
EY |:|¢§ IOIOIEf NHK= IJIEH 7 ’Soﬂ +& 7kt Elﬁ%HIOIEH 32 71
Al E

MI_

%Ea' 2 E 6c‘iEHOIEf 0| EI 31|0|— AS
AxoHA| ob= HE nefg o &= 0ol Y Z2HEECH= 0[213 FE2f AE

IZI’\ 2lof7 22| Ar8E 7hs-dol 3t Holct.

=

|3

2. 8K-HDR 2}0|E T2 24 Xk A| A

ag -4 Qg -3)of
st 3 A 8K-HDRE Aotz 7iM2tet ZF HE FH|S /HEsio| dAlZt ez Z20#s HiF

=0

18 &t ojc|of Mi21H 35




323

St A|ARIS A|ABICE HDR HAI2 HLGZ A, Of B4R NHKeF Q=9 BBCIt 3522 /s, 7|& A|AE
SDR(Standard Dynamic Range) A|ARIZL S8 S JIX|HME 0|2 X|5HE CIAZZ|0[0| M= L] Hets
= SAOICH <8 II-56>&= HLG EAlof chgt do|ct. aglo| 221 HLG OETF(Opto-Electronic Transfer Function)
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(1) 1-8) BHDR 210]5 T2 FAF A1 AIAB(2E Follzts A 2
20| %42)

3. EAdl(full-spec)s}E ¢Ist 8K SHV 7|=

<8 [9-0] =l sher 2o, -
120 Hz9| SHV H|Zt ZH|2t 60 Hz
°| 7|1E HDTV M= ZH|E @&
UEE 120 Hze| EFAAE(time
code) IPY¥S S3f IEEE 1588
E =9 PTP(Precision Time
Protocol)ofl 2/ S7|5}st0] 445t
0 AFEStL, HeA| 0|5 22[5tH
60 Hz ZH|of 7| Hetst= 52 ot
Hoi| 2R3t 245 HH|SS ZotM |

AISHRAE.

(28 I-9) EAH(ful-spec)SHE {18t 8K SHV 7|& Al &H

4. ZHNE T 2 8K Tt} A2

<O I-10>2| 7R &0l HOl v 240], R, G, B 2 M5 E S5tz HIME 37 Ar8dte= Cidl 133-megapixel TH 41M

Zlof oJ5l RGB 4:4:4 A E &lSst= 8K SHV 7|2l CCU(Camera Control Unit)E A|15IRACt 72t s =2 2AH=

6 kg 2M S 374 MM H|s 1/72 E20{=% 20, 100 Gbps U-SDI(Ultrahigh-definition Signal/Data
0| 7H

of
Interface)E Sdf| ESE ASE S5i}, <2l [I-11>2 o2k A AR A1 ZHOICE
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Camera head

+3U (13.3 cm in height) compact size
«Real-time processing of 100 Gbps video signals
«Capable of HDR (high-dynamic-range) capturing

HDTV hybrid
camera cable

+Full-resolution 8K shooting with
a single-chip imaging method
+Less than 1/7 of the weight
+Compatible with cinema and

Camera control unit
35 mm full-frame lenses (ccu)

Outline of full-resolution single-chip 8K camera system

(O™ IH0) Baflede Ty T 8K 7toilt AlA- 9] JHe

QO D Bollede HY T 8K Fml2t AR Al HH

5. 8K SHV oj7o| 28 E22)l Hj22| E2jo|e

<& 11-12>01 Eel Hie|
5 Z=EERIS HAISIRC.
A2 mEol 405 nmel
2l0[3t= YERZ AlASHAIC

[

20|, 8K SVH 2Fges F7IHoz Hash| 9fah 0j710/28 1 E 227245 o|2e| E210|
EHE QESILAMM HAler A2 THE0| 532 nmel =M 201K YE AL, 23 TA
[e]3

=

A 20X Hs AFE3I0| EEE O =9{Ct O HIEZE(of HYE LSS 80{LH0f
.

2016 78 121




326 ZE 2016 NHKES 7 [&7A RF6IRA

D?l'
&
N

=
(A3 1-12) 8K SHV 071028 22024 o222 E210|2 A|H &H

6. 3X}3 2| HZ} FH|

15H 222 M QUIRE Bt Of & AR = ARE, 7|20 =3=0] = 2 ME QrIRLES.1 &E QL|RE 22.2
A= Fold(upmixing)st= HH ,&gg(reverberatlon)OI e ElZ =58 QU0 2 S(hallolLt 2 U s
Z U= THSE FH =+ Us TH|, TR0 QUIQ MI7|E FHE £ U= 2FREL A O|Ef(loudness meter), 2L|2
o s YL + U "=HY" OIE("ultra-reality” meter) S2 TAISIRILE <8 II-13>2 0|23 HA| FH|S0f Chst
HQEo|ct

Upmixing preprocessor 3D reverberator ( Loudness meter ]

e~
e T¢ Sound maferlal without Quantlfy spatlal Impresslons
ound matetia ound material reverberations (sense of reallty, evocative qualltles, etc.)

Analyze ‘ Assess spatial

sound signals fimpressicns

Add 22.2 ch reverbetatlon sound
Generate 22.2 ch sound from
fewer-channel sound materlal

‘ 22.2 ch sound

“Ultra-reallty” meter

Reverberation library

Measure the loudness of
program sound

Display for ——#—{Top fayer & channt | s
8K Images e -
- (Wi ayer 0 chamnes |
/ Reverberation time Level meter Loudness level

'-l Bottom Layer 3

Extend reverberation up to
double the original length Loudness meter

[ 22.2 ch mixing system }- Pru%}r;rr;- 5°h'i“"d
2c

Three-dimensional sound production equipment

LFE {low-frequency eMlect) 2 channels

(A 1-13) 3xIH 2|2 M ZHloll thet A2 742
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<1 I1-14>% 20| 8K SHY 1% ASE A0l SISASOIY £41310) 258t 5, IP A=2 Feflol NS E A 2o
(channel bonding)o i3 A01% g 3740l 2171 256QAM, 256QAM, 64QAME| A5 2 Lik-of B30} AolSYS &
Bl 43T 02 2415101 0|2 MEUA] o3 8K SHY P4etaol LHRTH Ut LhBL| MHIAS HBSH AlAE Al
S191CH <12 115> ALK Al2io] ARSI A|AEIe] 222 A, BS 178 Aol 8K SHY 9l MBS 4lsi0] AB3i%
2, % 20 kmo| Aol o 1 kme] S5 Ao|22 FAE AOISYOR FA MBS MEUA AHES Saf Algistoict

Y

Cable TV station f subscriber
Reception of %
8K satellite

broadcasting Cable TV

transmission path
Medulation Demodulation

b ZSGQAMF = 256QAM
SETmE.  SNET

uolsiag

Suipuoq j12uueyd

N

Display of the same
service as
8K satellite broadcasting

MMT/TLV signals = s40AM 5| 6aq
Being compliant with

J -
Being compliant with
domestic and AM AM\ [QAM domestic and

international standards Example of  Frequency international standards

combinatlons of
ultiple channels

Cable TV retransmission system for Super Hi-Vision (8K/4K) satellite broadcasting

ol

(A IH14) ACISTVES S8 8K SHY 8IS xS ALl JHEE

r

iR <
J:COM
AYEIYE BETIES (e vz
(J:COM) (Tor v A1) | =
8K HEMZES |aRsE
BE f 5 e———— e
8K ; ‘ :
T 5%515 —»“gﬁﬁ"'ﬁ—»?—»m-mm F—TNF LGRS
T ]| | ) el
ZBATYES
(16F v 2 7I) #) 20 km #1km
K=
F—JILRES BKF 12T L—

03 (NHKBLEHERRA)

BEr—7TIL U %
ez.oms EHBEREE A
wamzarp—>{}- P ARERRTE— @

188 O i
I

= ERANZEHLUEEN SORERN (BS17ch) ERAT 3 (R HEHE 2T L (B-SAT)DBAIC LY  RELTLET.

(A IH15) 8K SHV & 9| A|0|SY TS AlRiol AEE A AlAH S5
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8. A (super-resolution) 220 2|3t 8K/4K H|C|Q

F53t Al2H

<A -16>01 &l Bfep 20|, 4K 8K sllef 2| Heba SAIOf MB|AT £ A=, 4K-to-8K AE2t HI5S 71531 5t
= ZAlYE S0 o5t B35t HAS MG 0 BAOME Felle e S0 et 647H2] M2 CHE 4K-to-8K 0IZ7|2
A glen, ol 3 7H & o Este 2|X2 | E7|E o S5 = MEsty MEE o Z7(of oifst HEet S7| §EE EX F
H2 M TS} 017]M S7] FHz2 &2 o o E7(7H Gaef o FA9of ﬁ%EINOF St=X|E giFe YHEt it
0| HX MHEO| U2 4K AEZIO 3%0|M 10%0]| E1sICta StCt. w2t 4K AEZI0| 20 Mbps2tH, BX HHO| ¥2
2k 2 Mbps 0[LHO| T2, O] Z0|M S7| HEO| Y2 o 4 kbps0f| ET5ICID SHCL Of $§§+ 2A0| YBHHOl S (scalable) £
St SANOHE H2 oS dout ¥ gy 219 7h2 FYs BE FEEM oMY= W] Y=t oof ot FdE 5
Supplementary ; Selective switching 8K video
8K video /V
[Optimization decision ““c'zﬁff:‘glg g £ g £ g &
cslEz|~ [E2
= 55055 =0 |
ezl e E 5551 I
] cefaz]  [33 EE] =t I B
% él@ %E -~ Eﬁ 4K resolution
3 gtﬂg g,% Eglg video decoding
a =3123] [22) | Locally decoded
= video
]
o] 4K resolution 4K
: video coding
4K video L 4K video
aK
Configuration example of 8K/4K video coding system
(O3 1-16) =54 = (super—resolution) ZRI0f| 2ot 8/4K HIT|R ES3t A|ARIS| EEX
P12 ALE0] YTist . & Ci=0f 0 F7|E Arg5t
ERERET N
(#(8) 71 W20f, <22 I-17>0f 2Ol Hief ZHo|, AlX|
o A0 = HEE SEIshs HWE Zeild: o|F
715 JWesto] ALSStITt T2 MR AlMoA
] = <J& [I-18>0] 29I Hiet Z0|, S5 & HAae
|I||IIII||1I|||l||||l||||||l||||||l|l|h =N e _I_ ffes ol = &d2)
- lllllIlIIlII\HHHIlIHHHHhIHIHIIII e YEZ20 ALEE ZoM T 0| F7(|o HEE b2
\|m||u|u|||||||||||||||||||m||m| oo 0|5t0] H0{ FQ=H|, 2F 474K 2Egh o=
| [ES SO RS T A A
= B
U | / . - .
= ; AT 52 B3I %= 2E0[22, 4K f
| o _
i ...ﬂll! P 7] 25 7] 4747 REOIA SIS M 22
J FYsIeh) <2 - 19>01I E‘& Biet 20,
Al o
e - 713 3 s, e gz
i uum||||||IIHIIIIIIHHII & HE 4528 5, 2 Goiol Yet 3239 ¢7|
: 2 25 ofgt 3 519 16H|E2 X3ITHD 312
Qg -7) HE HW2 2olEl ZeiNE 2200f ofst AE7Ho=7| o, of &Holl chatiM= AtMs BHO| HISEIX| O
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EHOTI6E Y b

#12Mbps
(5 5REHANER ¥akbps)

(a2 1H19) ZAE 2Lof o5t A=

% Aot Az NHK G 2lol|7] 22 =20] QX 2ROL OF =2 o2 HE|X| AUUTHY 5101, A|
2852 X1IEH§ 0IOHOP l= RoIRACh J2iLt Bl NHK eitlof o olsiH, HX = of HAlo] oje 43 ¥58
Hols

242 HOISIRICD SH9ICt. Wbl NHKITA0ALE 0] A

Mg 0L 4 7tCHS0{A MPEGS| FVC(Future Video
Coding) EZSH0IT Hosta, HAS0| RE5H K|ATHSHV MH|A0] 41 $ MBS 4 9l WS BM 01 202 YL}
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iS22 Z:EAUTSFN

(ERDSFN | ]
- AU - BIURRE
-BUBE | - 8SBR

\ / RIS

2DME(SPAD' S DES
r"f‘N.’."N\"M*f HUOICEHELRMEHIE

2D DREFRNSDIES (2
FHe ¥ . KEHELEL

(28 -20) 27t BS 3512 AF25hE SFNS| JHE e

*{EESO ) -
AEMARII O o AT MBS TR0l B

- 25 77t 7|48, LDPC(Low-Density

R e : ' Parity Check) £350] 2[5t Q25 B35

il . || ! 8t 74N, TRHhigh-order) HZ HAIOME

' otX X ol SFN (Single-Frequency

Network) 9| 37}x| gsto ¥Ef¢9| =4

MO HZ dAlg st QIoICt 3] ot

YOl SFNg Zdsty| flsh Al37t #3535t

(space-time coding)2 X3HCt1 5%

J|r— *}a:mﬁ: - ; T} <02 11-20>0] HEE2EE o & 9l

im'ﬁ? i HQF 240], 7|=2| SFNOJAL Ze Fuag

| Ze HIIE 02| SAA0IM SESIX/D 2

- 7t 25312 ARSI SFNOJME 22 It

(U 1-21) RPAICH T} W A 4150 FIi4 = Alg! e T2 CE TS o3 SA2dM Sadte

£ 0] olon], 4 F0|M = 02 SLHAR

2 £AE Mut2 25 | g8 S Sl

T NSE L0t <T -21>2 E5 Y S Z|A5I5H AT X &nt S NSO AHMEHS H|Wot0] MA[SH ZHO|C 7|
Eo| tiYZ2 5.57 MHz2! H|of| HlsH REMIEH X &TF BHE0j M= 5.83 MHz7t & 2402t IAC
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10. 8K SHVZ ¢Ist MMT

e

E

Audio

A

| Clased
| captions

Broadcast station

| Application|

MMT-based transmission for various channels and shared use of a receiver

Satellite broadcasting

,FP;'”"?{?

g%—‘-\

-
£
Next-generation Ay
terrestrial broadcasting =

= ‘ Cable TV
Cable TV recelving unit
Curent ) I [ ;..o
Internet . recelving unit
Future
broadband

Shared receiver for broadcasting and broadband
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A AEITH10 Gbps FTTHYE Saff 02 Z2

oz MMT(MPEG Media
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Millimeter-wave FPU

Shert- tomedium-distance
high-speed transmission

ﬁ Long-dlistance

transmission

Microwave FPU
and antenna
Long-distance
transmission

Broadcasting
statlon

Mobile station

Operation outline of 8K Super Hi-Vision FPU

(", | 1.2-GHz/2.3-GHz-band
FPU for mobile relays
LT
s j Base station

-

(38 1-24) 0421 7HX| 8K SHY FPUSOf thSt 7HE =

38 11-24>01 2ol Htet 20|, 8K SHV A4 YSS ¢I5t Lt %ﬁl% 24 3 NAFSS 7esto] Algsiict. B2

EE 2] 14 ME8 9I6t La|o|ent FPU(Field Pick-up Unit), L
FPU & Qtei|Lt, 2HIY SHE 9/5t 1.2-GHz/2.3-GHz #i= FPU S |°._43H’ir—f-

Contents and information services catering to various everyday situations

Providing easy access to Providing Informatlon In
contents regardless of accordance with
Existing broadcast services vlewer's sltuation user activitles
\_ [Medla Unifylng Technology] [Content Matching Technology]/
d i )
m Programs % I—j__j Related information
\. — — y
4 “
Broadcaster Other service
L providers
. J

How the internet can bring new services to "television”
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Service

0.4

"RE

Program data Program-related
Information

Media unifying technology

-

"

lis Absorb differences in the delivery
method and viewing environment

/ Content matching technology \
Content

juajuod pue
UOIJELLIO Ul PaJe]R.-LUel

)

)

Connection between program
m information and activities/Data linkage
Ll

Service

Provide content suited to . ‘
Content user activities with Service
-_Q a viewing method suitable for
= the user environment

aceds BuiAn (Jamaln) JBsn

Concept of connecting between user's life and content
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Hybridcast's Ision
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Referenceb c#ock

conversion between /,Prototype Hybndca 5tE

broadcasts and the Internet TECEIVEr W Collaborating tablet
broadcast-internet synchromzlng AP

More
Informatlon

New services utilizing technologies to synchronize broadcasts and live tracking data

More fun

Frequent live tracking data
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Multicast network

U Change the
for rea

time-shift viewing

Distribution server B

H— Change the delmew pa1
from distribution server A to B

In response to the

Taczption sijanon

Ad aptwe control of
tran smission rates D

(Change the delvary path
from disiribution sarver A to

terminal-fo-terminal commurication Real-time acquisition of
alh durg roue viewirg j reception situation
‘ ermlnal -to-terminal I

a

communication

Real-time viewing i—

mﬁ".

Video distribution technologies adapted to diverse viewing styles
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Video and

peechrecogniti

on
Estimating information
about shooting environment

,’E-T air!; N

Sign language,
Audio description

Delivering accurate and
immediate information to everyone

By
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Geographical information

/- \ [ AN

Easy to find the

Automatically desired footage
detect text within a
scene

Scene Text Detection

“I need a shot of QO Building.
Ah! Found it!”

- LY
| |

[ A T X1 T I T X X1 1) - .-

Traditionally---

“I have to run the

much time--"

“Manually typing in
metadata would take too

“What is a scene text?”

A string of letters filmed as part of a scene.
Often slanted or askew and difficult to detect.

whale video to find
what | need---"
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Displays CG characters
to help performers
interact naturally

y, W &y \/
-Ah L ] - e

CG characters can
react to performers
by sensing their motions

Natural composition of
live action and CG with
studio lighting changes

t

Compositing device

)
! o
,
¢
my

i i
Estimates studio
lighting conditions to
apply to the CG

3. 7|144E2| £31CG XISH 7|2

(AF V-6) ARTQ 222 083 BARIEC] I

uim
el
[on

=1

~T 2

TEMHIAS SH0| 57| flo 74T = (BX)E 018310] 7| 4YEE Motz +8CGE AE2 2 ddsts AA-S st

Weather Codes

<DateTlIme>2016/05/14 10:20:00</DateTIme>
<Tltle>Weather Warnings</Tltle>
<Area>
<Name>Tokyo</Name>
<Code>4410</Code>
</Area>
<lItem>
<Kind>
<Name>Storin Warning</Name>
<Code>05</Code>
</Kind>
<Kind>
<Name>HIgh-wave Warning</Name>>

<Code>07</Code>
</Kind>
</ltemn>

Sign Language Template with
Parameter Gaps

This is weather information for
( A
and (

been issued.

Generated
Sign Language Message

I This is weather
information for (Tokyo).
A (storm warning) and
(high-wave warning)
have been issued.

Relevant parameters are
inserted into the template

Auto-generated
Sign Language Animation

#The weather codes and
templates shown here are explanatory models.
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Parallel news texts

o Original news text

= = = o NN ES TR ARDRENIEEICTFREICHE>TVET .
o Yo, The atmosphere around southern Kyushu is extremely unpredictable.

- Japanese| Korean
news news

Automatic learning

Translation knowledge

FREIC

Machine translation J

.

TEEIC

dictable
e unpredictabls Easy Japanese Korean
i JOA
At Eors NN TR ORENE TS Fa 2Rl ME ol
EDUPTLHESTVET, AN} Df S SobmsK| D
The air around south Kyushu Is olaLIC
very changeable. =

L] =5 ETH  EDYDTL HE H= 7| Al o Sotds X2 giguct
UM B8R T XF OREN ERIE FRER BoTL&EY., M BE TR XH © R o ERIC FREL BoTVET .

News with supplementary easy Japanese News with supplementary Korean

(12 V-8) SEHTR A ALY

(T2 IV-9) BIRO| $1% 1A A AELO| A
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Object Tracking
Video Analysis Data
Camera Parameters
1 (position, ofentation, ou tput Video
focal length, etc.)
Multi-viewpoint Camera Camera Calibration Three dimensional ¢

CG Compositing

2 T
Compositing Multi-viewpoint
Video and CG

Multi-viewpoint Video Video
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Object
Lens array
» 3D capturing
+ Encoding )
+ 3D display Display ' Reproduced 30 image
Lens array
Quality evaluation
Research on J =5
Three-Dimensional
f ';orn . Teeion Integral 3D
Subjective |Natural Unnatural| Biological @ 4 presentation
measures measure ontrol the direction and
shapes of light beams F
+ Optical beam
C - Quality evaluation steering device - ol .
il / - Quality improvement + Ultrahigh-density m ﬁgalg,grap ic
< display device S
Evaluation and Improvement of 3D images Device Technologies for Future 3D Displays
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Capable of capturing
a wider area Camera
Optical
Multiple control lens
projectors \ Lens array
Images captured .:".-1. : l
from various angles =~ —_ ([ 9—6
a l ‘ - her
e 3
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Translation stage Integral 3D Images
Improved resolution and
Better than 8K resolution msp viewing area
3D capturing without a lens array 3D display technology using multiple projectors
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