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L OKI Open up your dreams
OKI at a Glance -

135th year since manufacturing the first telephone in Japan.
Now, OKI is a global company operating in over 100 countries world wide.

(The * mark represents data as of March 31, 2016)

P Founded in: 1881 by Kibataro OKki

F President: Shinya Kamagami

F Net sales: 490.3 billion yen (Ended March 31, 2016)

F Capital*: 44.0 billion yen

F Employees*: 20,190 (Japan: 12,048 Overseas: 8,142) President | Founélzer:

. . Shinya Kamagami  Kibataro Oki
F Number of subsidiaries*: 89 subsidiaries (Overseas: 44) Y J

F Business: Based on its corporate philosophy “enterprising spirit,” OKI provides
products, technologies, and solutions of info-telecom systems and
printers to meet the diversified needs of communities worldwide

OKI offices: 64 footholds in 38 countries and th
s regions
Anniversary

ARGENTINA

RUSSIA
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W Ultra-realistic telework system
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Ultra-realistic telework system

Make office workers feel like working together.

« Office with multiple cameras, microphones, and sensors

« Various communication terminal that presents remote office situation and shared

collaboration space _ _
[ Satellite office]

Ldisplay

camera

[Centre office] display

S~ »

. Co perative work
communicatio with large display
terminal

communication __—
terminal

T SWNRY -
Experimental satel ite of i¢e

Ac es go the specifie darea O camera, microphone, sensor
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L OKI Open up your dreams
Functions of our telework system

(" F1: Transmit multime ¢ information of )

specific areas in another of ife

Walk-through in another
of i€e ac ording to user’s
position base don
multime ¢a information.

Ultra- realistic interaction
(ex. user A ap poaches
— user B notice that

User B

— user A notice that).
L v,

" F2: Time- shift viewing (log @ng the event
and situation in the past)

Translate the image / sound | e

events from sensor data (ex. E ge dvid e augmente dan
acoustic data or vector onomatopo & in the event

kdata) and situation. )

" F3: Sup prt in col ab cative F2F
com nunications on large scre as

Image engine which can handle d eth mformatlon for
showing data o pects. - -

Use low cost Distribute avid e @
Co thg (DVC) metho d

\ Multi- viewpoint sensor ' ) J

— F4: Context- aware base don )

environmental of i¢e information

Metho d for estimating a
user’s status by monitoring
PC operation.

Metho d for inter uptibility
estimation base don
environmental information by
using multi- sensors.

\.

Acknowledgements: Component technologies contributing to telework system include the research and development of ultra-realistic communications technologies by the innovative 3D
imagery, part of an array of development projects entrusted by the National Institute of Information and Communications Technology (NICT).
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W Super high-vision broadcasting (4K / 8K)
and public viewing In Japan
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New Roadmap for Promotion of 4K and 8K Published in September, 2014)

® The roadmap was formulated in the Study Group on Upgrading of the Broadcasting Services(June, 2013).

®  “Follow-up Meeting on 4K and 8K Roadmap® has been held since February 2014, and how to accelerate
Implementation of the roadmap has been discussed. The interim report was formulated and published in September

2014.
® In order to promote the further spread of 4K and 8K, issues will continue to be investigated in the follow-up
meetings.
2014 2015 2016 2018 2020
* PyeongChang Winter Olympics  Tokyo Olympics and
G AK test 4K practical * FIFA World Cup Russia Paralympics
o broadcasting broadcasting < Desired future image >
<) S (124/128 degree CS) (124/128 degree CS) e ~
= 4K and 8K € Many 4K and 8K programs of
§ B 2K and 8K test practical the Tokyo_ Olympic and
S {Ehannei EﬂIET 535 Scfﬂn ?5 broadcaStEd
terminstionof safety |\ passiblel ) | g Through public viewings
i 3 nationwide, the impression for
; 4&;’[&5‘[. ) the Tokyo Olympic and
Cable | _Droadeasting: J 4K practical Paralympic Games is shared
television [ AK VOD b broadcasting nationwide.
q Trial ) / Exploratory initiative for 8K @ With the spread of 4K and 8K
s Y N broadcasting, not afew people
: 4?&“_ I enjoy 4K and 8K programs by
roadcastin 4K practica
IPTV etc. | \ 2 e TV sets at home.
4K VOD practical aLaatiG
: J Exploratory initiative for 8K
\ service ) -

Based on an iterim report from the study group for 4K8K roadcasting at the Minstry of Inernal Affairs and Communication (MIC)
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Dissemination Rate of 4K Television (Estimation) and Economic Effects of 4K and 8K

® Estimation of the dissemination rate of 4K television and economic effects of 4K and 8K as well
as embodiment of the roadmap were published in “Interim Report from the Follow-up Meeting on

4K and 8K Roadmap” (September, 2014).

O
O The number of 4K TV sets is estimated to be
about 27 million in 2020 and its domestic
dissemination rate to be about 52% 0
39_000(Th0usand) !
Number of operating 4K TV sets in Japan and its ~ 27.149|
dissemination rate I T
45008 ¥ I.Z)omest.ic households 51,8.4-2 {thousand]: étatisti’cs Eureau,
Ministry of Internal Affairs and Communications 21.549
Fwithout considering the number of 4K television owned in M |
20.000 each household ||
16.025 52,4%
15.000 ] -
10.870 A
10.000 R ’/
6.302 f]a—'“;'" 41,6%]
12,2% L 30 ¥|
5.000 !2,2% —2866— 7l 2
0,5%| 11141 =
, 268 "" 21,0ﬂ
0 ———p——— _Erf; u T L e

2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: JEITA "World demand trend of AV and IT devices: Prospect until 2018"
Data of 2019 to 2020 are estimation data by Mitsubishi Research Institute, Inc. obtained by
extrapolating the data until 2018.

Potential domestic market size of 4K and 8K is estimated to
be about 4.4 trillion yen (direct effect around 2020).

Effect on the domestic economy is about 9 trillion yen (direct
and indirect effects calculated based on the input-output table).

Effect on the domestic economy is estimated to be about 36
trillion yen in total from 2013 to 2020.

Qi
44\ Ged)

Ultra-HD
. technology

\620billion \340billion

# Arc.hi__ \ )
{  tectonics
&

. -énnferenr:el
Presentation

va0billion v 340billion

W7 0billion

[Estimation by Mitsubishi Research Institute, Inc.
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Vision of High realistic video services

W |t is expected that new big market will be generated by 4K/8K digital signage, immersive live
experience through new video delivery platform

® New organization for this purpose was established in July, 2016 in Japan.

.f' A
Music concert - World heritage, Industry (education,
| cultural property | medicine)

Desired future
image in 2020

‘ Sport event
|

Through public g
viewings nationwide, \
the impression for T R e e

the Tokyo Olympic _— : : N
and Paralympic Video delivery platform

Games is shared Generation of new value with
nationwide. ~ 4K/8K high realistic experience technology

School, hospital
: Movie theater e e e
Sport event location [

v

Museum, art gallery

' WA A
e — s gl | M
=l O il

Audience

location

Based on the meeting document for the promotion of ICT to social applications toward 2020 (MIC Japan, 2015.7.27)
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m |TU-T IPTV standardizations toward 8K
and OKI's activity
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L OKI Open up your dreams
PTV service overall ——————
M IPTV is a killer service of broardband infrastructure.

W |PTV provides interactive TV services.
W |[PTV can be a platform of lots of video services .(Y.sup.5) as well as entertainment

W Basic entertainment services - E'_*
@ Linear (Channel Service) Broadcast TV @ E-government
@ Video On Demand (VoD) @ E-publishing (e-Bo_oks, Newspaper)
@ Accessibility: captioning, descriptive audio @ E-commerce (banking, etc.)
@ Audio services @ E-learning (distance learning)

@ Karaoke, gaming @ E-health (telemedicine, tele-healthcare)

® Public Services - (Psrril\g?itﬁga\r/]iccji eCoc')sr)nmunity Broadcasting

® Photo albums (sharing photos with your
friends)

TV yellow pages
... and much more

@ Billboards, disaster alerts, traffic news, etc

Entertainment E-learning

© Copyright 2016 Oki Electric Industry Co., Ltd. 13
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~ Overview of IPTV standards in ITU-T and high quality video

W |[TU-T standards covers from video codec to IPTV applications.
® New H.721(20187?) will cover high realistic video streaming with 8K,HDR,and MMT.

Application and terminal devices

Home network H.701: Content Error Recovery
H.622.1: Req & Arch for H.750: Metadata for IPTV Services H.770: IPTV Service discovery
IPTV Home networks H.761: Ginga-NCL H.741: Audience Measurement
H.762: LIME H.722: IPTV Terminal (full fledged)
H.763.1: Cascading style sheets for IPTV H.264: video

H.703: Enhanced Ul framework for IPTV services H.265: video

Quality of service and experience

Digital signage

Y.2007: NGN Capability Set 2 H.701: Content Error-Recovery
_ : ) H.780 : Digital
Y.Sup 5: IPTV Service use cases G.1080: IPTV QoE
Y.Sup 7: NGN Release 2 Scope G.1081: Performance Monitoring
H.785.0: Digital
Y.1910: IPTV Functional Architecture G.1082: Improving robustness of IPTV performance signage:
Requirements
Y.1901: IPTV Service Requirements . _ of disaster
Security and content protection information
Q.3010: Authentication protocol : services
X.1191: Req & arch for IPTV security

© Copyright 2016 Oki Electric Industry Co., Ltd. 14
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ITU IPTV standards showcasing

W After ITU standardized basic IPTV specifications in 2010,
Interoperabllity events and showcasing events were started to
promote ITU IPTV standards in the world.

In parallel, extended specifications have been discussed in IPTV-GSI.

ITU IPTV standards are expected to remove vendor locks by
developing countries.

IPTV-GSI 2014
Showcase, Uzbekistan

=L

2013 APT/ITU
Interop Event
( Sept. 2013 and

1st | 6. and
SG16
Geneve

==

© Copyright 2016 Oki Electric Industry Co., Ltd. 15
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Spreading ITU-T IPTV standards —

® |TUIPTV IPv6 Global Testbed (I3GT) (*1) is a testbed for the parties that are
interested in ITU IPTV standards and IPv6 network.

® |3GT was developed by OKI and HTB(*2) in October, 2012 in the cloud
environment of NICT(*3).

m |3GT was demonstrated in WTSA-12 and Sappro Snow Festival experiment 2013

m At SG16 in 2015, 4K video streaming was exhibited.

W It will be extended to support 8K in near future.

m Official Web
http://www.itu.int/en/ITU-T/C-l/interop/I3GT/Pages/default.aspx

T Bvt Goma Testhad Frepect [LIGT] . W nO2as B Explongy e s _— e ) SITES

OKI MEDIASERVER .

0000

ITU IPTV IPVG
Global Testhed .

(*1) http://www.oki.com/en/press/2012/11/z12096e.html

(*2) HTB: Hokkaido Television Broadcasting Co., Ltd., http://www.htb.co.jp/en/ e
(*3) NICT: National Institute of Information and Communications Technologies, http: //www nlct go jp/en/
(*4) JGN-X (Japan Gigabit Network -eXtreme), http://www.jgn.nict.go.jp/english/index.htmi

© Copyright 2016 Oki Electric Industry Co., Ltd. 16
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ITU IPTV Streaming server by OKI
W Integrated IPTV Platform

@ VOD, live streaming, IP broadcasting (linear TV) and their combined services

W Standard based system
@ |[TU-T IPTV standards and de-facto standard, IETF HLS, compliant

W [arge scale system
@ [t supports distributed VOD system for large scale system

OKI MEDIASERVER

Distribution function ; Terminals

Contents
- g | —_
> | —
> | - o
=l L 1P Broadeastin o
‘!%-ﬂ.f__“ (linear TV) . ' J
! .l ™
A Tablet
o Management function ool T 1 ;

Liconsa Contants Distribution Billing Systam
il 18 M cl | Ma i 4
PSS e i guﬂ:lnhmﬂm Smart phone
siom

(*1) http://www.oki.com/en/streaming/
© Copyright 2016 Oki Electric Industry Co., Ltd. 17
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4K IPTV services S

€ IPTV head-end system, OKI MediaServer, provides high quality 4k video.
@ It is adopted in real services in Japan.
& It was exhibited in the APT/ITU C&Il event in Bangkok and so on.

4K TV

K4k IPTV is much

presence and very
beautiful and anytime
\_.available

IPTVhead-end

OKI MEDIASERVER

IP network

(JGN-X,
NGN,Cable
Internet)

ITU-T H.721 (2015) Basic terminal
ITU-T H.265 Video codec, etc

(*) 4K IPTV was exhibited in “Next-generation TV and
Ultra-high-speed Network Seminar” in Bangkok on February 6th, 2015

© Copyright 2016 Oki Electric Industry Co., Ltd. 18
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8K IPTV experiment in 2015

€ IPTV head-end system, OKI MediaServer, provides high quality 8K video in the laboratory.
€ The latest technologies, such as MMT, MPEG-ALS, and so on, are under development

€ OKI leads to standardize IPTV for 8K as a main editor of new ITU-T H.721 and other
applications such as digital signage, audience measurement, and accessible services.

4 .
8K — ¥ —| Hevcenc i 8K IPTV is much more
= HEvcENC presence and very

_ beautiful and anytime
%% HEVC ENC | y

Divided into | available
+ parts. — HEVC ENC
< Preparation of contents > SK TV \
OKI MEDIASERVER -

HDMI 2.0 x4
OKI MediaServer del vier
8K stream to decoders

© Copyright 2016 Oki Electric Industry Co., Ltd. 19
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Visualization of your health condition on IPTV | E-Health |

OAudlence can see their personal health data such as weight, blood pressure and
distance walked on their IPTV screen.

€ Visualization of health condition will encourage audience to control their health
condition.

€ Global standard technologies such as ITU IPTV (LIME*) and E-health (personal
health systems**) are used to extend services more cost effectively and easily.

ITU-T H.810 Continua E-Health
design guide line compliant Server

Blood Weight Pedometer )

. Pressure  Scale
. Monitor @‘

E- Health
Gateway

&

R — ITU-T H.721 basic terminal

_ *
(*) ITU-T H.762 Lightweight interactive multimedia framework (LIME) for IPTV services ITU-TH.762 LI_ME
(**) ITU-T H.810 Interoperability design guidelines for personal health systems ITU-T H.264 Video codec, etc

OKI MEDIA SERVER

© Copyright 2016 Oki Electric Industry Co., Ltd.
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| Simple e-learning by IPTV

E-Learning

€ E-learning by IPTV uses remote controller as input devices.
€ Students can study interactive multimedia courseware provided by LIME
€ Patient care” courseware is considered to be developed as a first example.

Understanding
Systems and The IPTV
Effect of headend

Operation
IS very
simple

Complexity on

Patient Care
Versic'.]n 1.0 —®© WHO 2012

s T R LF
= > 5 : o
- SR . . | o R "L
b =
Distant Learning to acity building and training in
patient u

L
{

OKI ‘ EDIASERVER

ITU-T H.721 basic terminal
ITU-T H.762 LIME*
ITU-T H.264 Video codec, etc

(*) LIME is abbreviation of Light Weight Interactive Multimedia Environment for IPTV

Source: World Health Organization Patient Safety Curriculum Guide, http://who.int/patientsafety/education/curriculum/en/

© Copyright 2016 Oki Electric Industry Co., Ltd. 21
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Conclusions

® High-realistic communication systems developed by our group make office
workers feel like working together and support in collaborative F2F
communications on large screens.

® NHK in Japan will present highly realistic broadcasts of the 2020 Olympic Games
In Tokyo via 8K Super Hi-Vision, the world’s most sophisticated broadcasting
system. The 8K test broadcasting via satellite started in August, 2016.

® |n order to realize high realistic video services, visions are shared in Japan and
new organization was established.

ITU-T IPTV standards is/will be extended to cover high quality video service now.
OKI MediaServer is an IPTV head end system supporting ITU-T IPTV standards.
W OKI succeeded in the test of 8K IPTV in 2015 and now leads the standardization
of new IPTV recommendations (new H.721) to high realistic video entertainments
and other services.

W OKI will open up your dream to the better quality of life by high quality IPTV ;7

Anniversary
22
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Thank you for your attention

Open up your dreams
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