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* Quasi-Zenith Satellite System (QZSS)

" S
System Overview

m Functional Capability:

GNSS Complementary
GNSS Augmentation

Messaging Service
m Coverage: Asia and Pacific region
m Signals(QZS-1):

L1C/A, L1C, L2C and L5

L1S (L1-SAIF) on 1575.42 MHz
L6 (LEX) on 1278.75MHz

m First QZSS satellite “MICHIBIKI”

PR

m Four satellites constellation shall be estalished

& the service will start in 2018.

Source : 8™ ICG, National Space Policy, Cabinet Office, JG
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Functional Capability 1 GP S Com pl em en tary

QZSS improves positioning
availability time

Navigation signals L1-C/A,
L1C, L2C, and L5 sent from
high elevation will improve
the time percentage of
positioning availability.

Source : 8™ ICG, National Space Policy, Cabinet Office, JG



* Quasi-Zenith Satellite System (QZSS)

Functional Canabmtv 2 GP S A u gm en ta tl On

Navigation Signal

GPS Galileo GLONASS
bEd P4 il

Navigation Signal and
Augmentation Data

User Segment

GNSS Earth

Observation
Network “
N /’Augmentatlon
I ‘I Data Generation
I 16
Global Mumtormg Stations centimeter (accuracy ) sub-meter

Source™ 8™1CG, National'Space Policy, Cabinet Office, JG



* Quasi-Zenith Satellite System (QZSS)

" S m
Functional Capability 3 M eS S a gi n g S er Vi Ce

QZSS can send short messages

*QZSS can send short messages such as emergency warnings simultaneously to
everyone with a mobile phone.

TSUNAMI

Evacuation

Ground
Segment

Instruction

Go to x00:xxx

 TSUNAMI!

ol

Earthquake!
Source : 8™ ICG, National Space Policy, Cabinet Office, JG




* Quasi-Zenith Satellite System (QZSS)

Timeline of System Development

(Planned)
Over All )
_\Development Operation
f (~6 years) (15 years)

Satellite /
System _
. Deisign / / es Launch
Manufacturing
Ground
System :
Design / Test
QBIC submitted the first %Mﬁl@@i@&@[ﬁﬂﬂan ese gov%rnment and
—dialogue between government and QBIC has been started.

Source : 8™ ICG, National Space Policy, Cabinet Office, JG



* Quasi-Zenith Satellite System (QZSS)

Asia Oceania Region is showcase
of Multi-GNSS Application

Visible satellite number (mask angle 30 degrees)
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* Quasi-Zenith Satellite System (QZSS)
& Multi GNSS Asia (MGA)

* Satellite Positioning Research and Application Center (SPAC)
o r ru c u re - QZSS Business Innovation Council(Q-BIC)

* EU/Japan Cooperation

International Committee on GNSS (ICG)

Multi GNSS Asia (MGA)

International Organization on voluntary base to promote multi-GNSS use
in Asia Pacific region

Call for Joint Experiments
Multi-GNSS Reciver provided by
JAXA

Asia Oceania

Regional Workshop
on GNSS

Experiments and educations
— provided by G-NAVIS project

IGS and Other Multiple funded by FP7 Europe

Constellation Tracking NW

Call for Joint Experiments
=1 Multi-GNSS Rx provided by CSNO
=BADEC (*)

(*) We keep requesting _ _
CSNO to join MGA and - Call for Joint Experiments

promote joint experiment | Other providers sponsored by
together in MGA framework 1
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Asia Oceania Multi-GNSS
Demonstration Campaign

Multi GNSS Asia (MGA)

Campaign consists of three main activities:

Multi-GNSS
Monitoring
Network

Déﬁpllcatlon

onstration

Disaster Mitigation

b - f
y %
-
-

- 635 ==
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g %

Precise Positionin

3
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Other, ionosrﬁ)

observatio

heric
etc

Regional Workshop

4™ Workshop, Dec. 2012
@ Kuala Lumpur, Malaysia

g,

3rd WoEkshoE, mgll @

Jeju, Korea:

1st WOrI@hOp}i, /
Bangkok, Thail
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POSITION

2 Satellite Positioning Research and Application Center (SPAC)

supporting CoIIaboratloE A(i,?,de:gic
_ or
Companies | )
Participatiopn & Support ( N
CoIIaboratigin KElDANREN
- ~ o 7 N\ Japan Business
4 COOI’dIna'[IOI’l > SPAC 4— L Federation )
S t ”'t .. . 4 )
Collaborative atetiite Participatio
Government |« Research > Positioning rL R&D
Research o
_ Research and Contract »| Organizations
< EO“CV — Application || L )
\ ) Rrecommen at'orLL Center J)— T Participation
Coordination as private sectar CoIIaboration» GNSS/GIS
Research Industries &
Global GNSS Contract Organizations

Satellite Positioning Research and Application Center (SPAC) was
established in 5 February 2007 approved by the Ministers associated with
QZSS research and development (MEXT, MIC, METI and MLIT) to promote
navigation satellite technology application and consequential geo-spatial
information utilization (http://www.eiseisokui.or.jp/en/)
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[ ] [ ]
M l S S | o n S 2 Satellite Positioning Research and Application Center (SPAC)

(1)SPAC has been investigating application of regional space-
based PNT systems with industrial partners, focusing on high
precision services.

e Both L1-SAIF and LEX systems and terminals have been developed
and various application demonstrations are on going using
“MICHIBIKI” since December, 2010.

. Results have been reflected on the current QZSS service
requirements.

(2)Promotion and Information Dissemination

*  Forum, Symposium, and Seminar
 Demonstration and Campaign
* Idea competition

(3) International Cooperation

* Asia Oceania Regional Workshop/Secretariat
* 1CG Working Group B/Application Sub Group/Co-chair

14



e e * Quasi-Zenith Satellite System (QZSS)
Application Lol
* Satellite Positioning Research and Application Center (SPAC)
- QZSS Business Innovation Council(Q-BIC)

Demonstrations et
As of July, 2014

Marine Investigation, Logistics Management

Authentication, Robotic
Railway-Bus N

IT aided construction
& Agriculture :

Machine guidance for
construction, agriculture,
snowplow

Stationary/running survey,
Investigation of mountain forest,
Cadastral, Registration and Civil
Engineering.

/ Basic Performance
Verification of Positioning
Augmentation Data

. 133 Plans
Natural Disaster o
Prevention 316 Organizations

Monitoring of Ground
Displacement /Land Slidg
Rescue Support

Navigation, Driving support,
rout optimization, etc. Lane
recognition

Personal Navigation

Navigation for People in
Mountain area, for
Disabled People, for
sightseeing tourist

15
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2 Quasi-Zenith Satellite System (QZSS)
L 4 Multi GNSS Asia (MGA)

)
Al m a n d Sc h ed u I e 2 Satellite Positioning Research and Application Center (SPAC)

- QZSS Business Innovation Council(Q-BIC)
. * EU/Japan Cooperation
[Aim ]

4 QZS is set up for providing coming Geo-Spatial society, while it is necessary to prepare
environmental equipment for the QZSS not only in Japan, but also in the Asia Pacific region by
late 2010s when the high-accuracy positioning service is going to be available all the time.

Thus, QBIC was established with the aim of discussing cross-sectional problem, summarizing
opinions and proposing to the government between private companies for developing their
business in Japan and the Asia Pacific region.

[Schedule]
® (QBIC was established in 2013 and will have been operated until 4 QZS is set up in 2018.

2nd Half of FY2012 FY2013 | FY2014 | FY2015 FY2016 | FY2017 | FY2018 | FY2019

.""‘.\ ‘-""‘\ ;""\ .
Preparation for set up the Launch ¢ L« ¢ Operation of 4 QZS
QBIC including MICHIBIKI

, . QBIC Activity Period
N~ ~—

R,

Activities of individual themes by 4 WGs

Preparation of social . _
demonstration (R&D) Social Demonstration
Practical Use

17



Framework

President

L 2 Quasi-Zenith Satellite System (QZSS)

* Multi GNSS Asia (MGA)

2 Satellite Positioning Research and Application Center (SPAC)
- QZSS Business Innovation Council(Q-BIC)

Observer

(Mr. Nishida, TOSHIBA) (Government Offices)

Advisory committee
(Private company
Executives)

Call for Members
in Order to
Activate QBIC

Currently
209 Industories

QZSS Business

Innovation
Counci |

Planning & management Committee
(Mr. Nakajima, SPAC)

Advisor
(Academic Experts)

SPAC Secretariat

Work together

W

* EU/Japan Cooperation

EVENTS
QZS session &
Demonstration

*Geospatial EXPO 2014
*ITS World Congress
and so on

Consideration of overseas expansion to the Asia Pacific region

Organization A

Use Environment WG
onsideration of visualized positioning information and

required laws and regulations

Organization B

Standardization WG

Organization C

Consideration of international standardization and
normalization

Preparation of social demonstration WG

Consideration of experiments in order to encourage
company’s promotion of use

Work together

lication demonstration and coordination council in the private sector

Organization Z

Organizations in regard to
QZSS Promotion Activity

¥ Prospective Observer (Government Offices ) : Cabinet Secretariat / Office of National Space Policy, Cabinet Office/ Ministry of Internal Affairs and Communications/ Ministry

of Education, Culture, Sports, Science and Technology/ Ministry of Land, Infrastructure, Transport and Tourism / Ministry of Economy, Trade and Industry / Ministry of Agriculture,
Forestry and Fisheries/ Geospatial Information Authority of Japan/ Japan Aerospace Exploration Agency/ National Institute of Information and Communications Technology/ 18
Electronic Navigation Research Institute/ National Institute of Advanced Industrial Science and Technology



Challenges to expand
application market

Cooperation*
Collaboration
Q-BIC
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<>
29cm
= 1 foot

SBAS standard(OS) =

LT 60cm = 60cm

2 feet 2 feet

(JISD9111)
2 feet =Step=Shoulder=3 feet
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Potential Areas

. EU/Japan Cooperation

(1)Joint Demonstration Experiments over Asia Pacific Region using
MGA Structure

(2) CompaCt ngh Precision Leverage EGNOS & Galileo Early Services
Terminal Development nsach market segment

Segment Mass Intelligent

Service

(3) High Precision

Application Developmer
Ex.

® Disaster monitoring/ Prevention
® LBS

® ITS

® |T Agriculture/IT Construction

High Precisio

GALILEO

Public Regulated
Service

Search and Rescue

E Operational Early User Test /
today Services Service Demo

(4) Seamless Positioning

(5) Asia Pacific Region Market Analysis 22
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