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SATELLITE POSITIONING
ESEARCH AND APPLICATION CENTER

QZSS : Quasi-Zenith Satellite System
> QZSS Overview ; Japanese Satellite Positioning System

QZS & GEO : How ensure service capability.
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QZSS : Quasi-Zenith Satellite System
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> QZSS Services;
® Satellite Positioning, Navigation and Timing Service (PNT)
® Sub-meter Level Augmentation Service (SLAS)
® Centimeter Level Augmentation Service (CLAS)
® Satellite Report for Disaster and Crisis Management (DC
Report)
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QZSS Website : https://qgzss.go.jp/en/index.html
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> QZSS Unique Applications ;

Autonomous Driving Level 3, Robot Farming, Early Warning Service
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> QZSS Unique Applications ; Augmentation Services

Augmentation Service

SLAS : sub m segmentation

CLAS : cm augmentation
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User Survey after one year operation...:-..

> A survey was launched in December 2019 to understand
how Michibiki has penetrated the Japanese market after one
year of operation, and what are the key challenges and
issues for the future of QZSS, nicknamed MICHIBIKI.

® Michibiki is headed to a
good start ; Business
users has dramatically
increased during the one-

Michibiki/GNSS U year period after the

UndegElanning Status service start in Nov.2018.

*A survey has been done every year since
2018, targeting QBIC (QZSS Business
Innovation Council) members and contributing

organizations.

73 Businesses 152 Businesses
surveyed, Jan. 2019 surveyed, Jan. 2020

“One year of success for Michibiki in Japan”, QBIC, 224 May 2020
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> Michibiki penetration starts from professional market
segments using centimeter-class, high accuracy service;

Space Infra.
Road/Transportation I .
Aviation/Drone ¢ Leadlng user
Maritime segments are;
I - - -
Rail B oL planning Civil/Construction,
LBS B NoPlan Survey,
Security Road/Transportation,
Agriculture Disaster
Civil/Construction I Prevention/Mitigation.
Survey ® Michibiki will expand
Map the area of high
Disaster Prevention/Mitigation accuracy service over
Recg"’er/ I‘ih"‘: Asia-Pacific Region
onsultan
Others mamn @ [rom 2024
Academic. Inst., Augmentation 0 5 10 15 20 25 30

Data Service,
Receiver/Simulator

Number of Businesses

“One year of success for Michibiki in Japan”, QBIC, 224 May 2020
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> All Michibiki Unique Services are gaining ground
® RTK-GNSS using Ground Network seems still attractive for

professionals.( CLAS performance improvement has been done
Oct.2020.)

Sub-meter Level Augmentation (SLAS)

Centimeter Level Augmentation (CLAS)

Centimeter Class Augmentation (MADOCA)

Satellite Report for Disaster and Crisis Management (DC Report)
QZSS Safety Confirmation Service (Q-ANPI)

Precise Timing

—» SBAS/MSAS

For reference.
Not Michibiki
Service

—p RTK-GNSS/Ground Network
0O 10 20 30 40 50

Number of Business in use

“One year of success for Michibiki in Japan”, QBIC, 22"d May 2020
https://gbic-gnss.org/wp-content/uploads/2020/10/int-3-01.pdf
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> Cheaper receiver of Michibiki unique services is the key for
Michibiki penetration;

Chip & Receiver Price ® The price of CLAS

receiver was high,
but, has been getting
cheaper and cheaper
as penetrated.
® Interoperability of
GNSS-PPP, now
promoted under ICG
taskforce, is expected
Under Planning to contribute the
penetration over the

Convergence time, Multi-
— Path and Others world.

Power Consumption
Positioning Accuracy
Content of Message
Service Stability

Service Availability

Service Integrity

Jamming Resiliency M InUse
Insufficient Knowledge

Others

0O 10 20 30 40 50 60 70 80 90
Number of Answers

What is the issue for Michibiki Application?

“One year of success for Michibiki in Japan”, QBIC, 224 May 2020
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> Service reliability is the top priority for business application;

Authentication

® Michibiki seven
satellite constellation

Anti-Jamming will start from 2023
to ensure the service
Accuracy/Performance improvement Capa bil Ity.
® Signal authentication
Ground Network Utilization . llrJ1nchj:£ Planning Of Michibiki is

planned to start in
2024, promising

Short messages, DFMC SBAS, Others pen_etratlon IntO
space volume, smartphone 0 5 10 15 business.

for survey, signal from high Number of Answers

elevation

What do you expect for future GNSS?

“One year of success for Michibiki in Japan”, QBIC, 224 May 2020
©SPAC,2013 All rights reserved https://gbic-gnss.org /wp-content/uploads/2020/10/int-3-01.pdf
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> QZSS Services expand towards Asia-Pacific region by 2024
® Centimeter Class Augmentation Service(MADOCA-PPP)

Augmentation Service

MADOCA PPP : cm augmentation for Asia pacific region
MADOCA : Multi-GNSS Advanced Demonstration tool for Orbit and Clock Analysis
PPP : Precision Point Positioning

MAFE’P%CA' « Augmentation on PPP with MADOCA has been provided via L6E signal on

on L6E QZS-2/3/4.

* MADOCA: Multi-GNSS Advanced Demonstration tool for Orbit and Clock
Analysis is a precise POD engine developed by JAXA.

~2023 Phase 1(2024~2027) ‘ ‘ Phase 2 (2028~)
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> QZSS Services expand towards Asia-Pacific region by 2024
® Early Warning Service with cooperate countries in Asia Pacific

Messaging services

EarIy Warning Service (EWS)

QZSS L1S signal is sharing 250 bps data stream with SLAS and Disaster and
Crisis Report (DCR) service.

« DCR service is currently providing weather information generated by JMA for
domestic users in Japan.

« Common EWS format collaborate with Galileo (EC/EU).

+ QZSS EWS system will enhanced to Asia Pacific region in 2024-2025.

« Demonstration will be conduct for Australia , Thai and Fiji.

Disaster and
Crisis
message/info

i ' - U“

o 7?//”“ RSN
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T i \ T
. country in Hi il d
. . ia Pacific % L L
# Cabinet Office i S%Ztii . f

. . . Disaster and Crisis Report
National Space Policy Secretariat

R QZss
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Japan
Meteorological
Agency
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® QZSS provides unique services and provides opportunities
of innovation for digital transformation in both public and
business sectors.
> Level 3 Autonomous driving vehicle, 3D Driving Map

> Application “Show-case development” is ongoing with
cm/sub-m class Japan domestic augmentation services

® User Survey after one year operation of QZSS shows the
penetration in the Japanese market.

> Key challenges and issues became clear for the future of QZSS
and GNSS

® The Next Step towards Asia-Pacific region has been newly
defined Feb.2021.

» CM Augmentation for Asia Pacific region from 2024
> EWS system enhancement to Asia Pacific region in 2024-2025.
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Thank you for your attention

Please visit for more information;

® QZSS Service Overview
https://qzss.go.jp/en/overview/services/inde
xX.html

®Use Case-User Guide and Products
https://qzss.go.jp/en/usage/index.html
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> QZSS Service User Guide, https://gzss.go.jp/en/usage/useimage/index.html

-Automobiles
[Navigation]
Highly precise positioning realizes
safe and reliable navigation

QZSS and traffic with highly precise positioning

N/
Lane change
instruction

U
Automatic driving

Recorded

. on drive
@ recorder

B

O—O
DC Report Analyzes cause of accident

Highly precise positioning (at several dozens of centimeters) provides sophisticated
driving assistance and supports safe driving. It can also be adopted for automatic
driving technologies.

https://gzss.go.jp/en/usage/useimage/us02 auto-navi.html

©SPAC,2013 All rights reserved

[Logistics and Passenger Transport]
Highly precise positioning innovates
passenger transport and logistics

QZSS and buses, taxis, logistics, etc.

FoE3<

Position
confirmation

Vehicle
tracking
Driving speed
confirmation

Theft
tracking

Driving
speed

Road
congestion

Baggage
position
confirmation

Position
confirmation

Arrival time

Shortest

https://gzss.go.jp/en/usage/useimage/us03 auto-loqgi.html
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> QZSS Service User Guide, https://gzss.go.jp/en/usage/useimage/index.html
-Construction and Agriculture, Highly precise positioning
achieves more efficient work

[ Construction] [Agriculture]
Intelligent construction greatly More systematic farming via e-
changes public work processes agriculture
Intelligent construction QZsS and agriculture
- - -
&= T G
il ——
. \/

fe — &2

Surveying (digitization) 3D design data

2

Automatic control of Automatic operation of
construction machinery agricultural machinery
E-agriculture improves productivity
QZSS provides effective support from surveying to actual construction. through measures such as the application
In this way, it leads to improved efficiency on a dramatic scale via of agricultural chemicals and fertilizer in

fewer workers and machinery automation. optimum ways for each type of soil.

https: zSs.go.jp/en/usage/useimage/us06 construct.html
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