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Overview

Conduct GNSS Trainings, Workshops and Seminars

e Basically in Asian countries
* Indonesia, Laos, Malaysia, Myanmar, Nepal, Thailand, The Philippines Vietham
* Bangladesh, India, Singapore (planned in 2019)

* Also, Some African Countries
* Mozambique, Rwanda

Conduct Webinars
e Conduct webinars under MGA (Multi-GNSS Asia)

* Global Access, Anybody can attend and free
* Upto 100 participants online webinar at a time
* Please register at http://gnss.peatix.com

RPD (Rapid Prototype Development) Challenge
* Encourage students and researchers to bring solutions and business values by solving real-life problems
* The 15t RPD Challenge was done during MGA 2018 in Melbourne, Australia on 24th OCT 2018

Develop Low-Cost High-Accuracy Positioning Systems (L-CHAPS)

* Integrate low-cost receivers for RTK, PPK or PPP processing
* Android or Raspberry Pi versions
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The University of Tokyo THE UNIVERSITY OF TOKYO

GNSS Training at GIC/AIT, Thailand, 23 — 26 JAN 2018
Jointly organized b CSIS/UT GIC/AIT and ICG

CSi Center for Spatial Information Science C ’ ﬁ ;'.}L{. j( %
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Afghanlstan Australia, Austrla Bangladesh Bhutan Cambodla Indla Indonesia, Japan,
Maldives, Mongolia, Nepal, The Philippines, Sri Lanka, Tajikistan, Thailand,
The United States of America, Vietnam
64 Participants from 15 Countries
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The University of Tokyo THE UNIVERSITY OF TOKYO

GNSS Training at GIC/AIT, Thailand, 23 — 26 JAN 2018

Total Participants
International Participants 25

Funded International . -
o (]_4) Country of GNSS Training Participants
Participants Red: Trainees / Blue: Resource Persons
f

Self-funded International (11)
Participants

Thai Participants 24
AIT Students and Researchers 18 45 N

15 o
Afghanistan, Bangladesh, 0° i 356,
Bhutan, Cambodia, India, Q -

Number of Countries Indonesia, Japan. Maldives, 45° S ? 2

Mongolia, Nepal, The
Philippines, Sri Lanka,
Tajikistan, Thailand, Vietnam
Number of Resource Persons 7 (Australia: 1, Japan: 3,

(International) UNOOSA: 1, USA :2)

GIC Resource Persons 7

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp

Slide : 4



( 'Si Center for Spatial Information Science ﬁ ;'.}L{‘ j( %

The University of Tokyo C ’ THE UNIVERSITY OF TOKYO

GNSS Training at GIC/AIT Thailand, 23 — 26 JAN 2018

L R
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. Sharafat Gadimova, UNOOSA/ICG, Austria

. Dinesh Manandhar, Associate Professor, The University of Tokyo, Japan
. Yuichi Hayakawa, Associate Professor, The University of Tokyo, Japan

. Nobuaki Kubo, Associate Professor, TUMST, Japan

. Suelynn Choy, Associate Professor, RMIT University, Australia

. David Turner, State Department, USA (online lecture)

. Thomas Stansell, Stansell Consulting, USA (online lecture)

8. GIC/AIT resource persons and staffs

Day 1 Online Presentatlon
GPS Introduction  : David Turner, State Dept. of the USA
GPS Signal Structure : Tom Stansell, Stansell Consulting, USA

No oo~ owbN PR
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The University of Tokyo THE UNIVERSITY OF TOKYO

GNSS Training Courses : 14 — 18 JAN 2019
Jointly organized by CSIS/UT, GIC/AIT and ICG
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Course Schedule : 14 — 18 JAN 2019
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e GNSS Training : 5 days Training Course
* GNSS for Policy and Decision Makers : 3 days Seminar + Workshop
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MGA GNSS Webinar
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Upcoming Webinars: (1) RTK from Android GNSS Raw Data (2) Early Warning System
(3) GNSS Signal Authentication (4) PNT from Micro/Cube Satellites and many more

Webinar Registration : http://gnss.peatix.com
Past Webinar Reference: https://home.csis.u—tokyo.ac.jp/”‘dinesh/WEBINAR.htm
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MGA GNSS Webinar
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MGA Webinar Seri 1 GNSS Online Lecture # 1
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x . 3 ? IC:
Changing the Landscape of Positioning Services Threats to GNSS : Can We Falsify GPS Datar
I Dinesh Manandhar i Dinesh Manandhar N Dinesh Manandhar i
Canter for Spatial Infermation Science Center for Spatal Information Science Center for Spatial Information Science
The University of Tokyo The University of Tokyo The Unwerszity of Tokyo
Conzact information: dineshis u-tokyo ac. Contact Information: dinash®iis u-tokva acip Contact Information: dinesh ®iis u-lokvo acip
25" May 2018 22 June 2018 11% May 2018

MGA Webinar 1% June

Automated Driving Systems
and Dynamic Map

A5 June 2018

How to use free RTK Software?

Sasoru Nakajo

Spatial Information Business team loades,
1l Researc Inc

akyo Uriv. of Marnne Science snd Technalogy © Nobuakt Kiba h

MGA Webimar by Prof. N. Kubo MGA Webinar by Dr. Nakajo

IRNSS/ NavlC- Indian Effort towards a regional independent satnay

Early Waming System
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The University of Tokyo THE UNIVERSITY OF TOKYO

MGA 2018 & (YP/S) Young Professional & Student Forum

* |CG provided Travel Funding to SIX
Participants from Asia to attend
MGA 2018 in Melbourne

* India (2), The Philippines (2),
Thailand (1), Vietnam (1)

* YP/S : Forum for interaction
between the students, researchers
and professionals

* A networking event between the

YP/S Forum participants and
industry representatives were held
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RPD (Rapid Prototype Development) Challenge

* RPD Challenge Topics during MGA 2018

* PPP from GNSS Dual Frequency Smart-
Phone Raw Data

* GNSS for Rowing Speed Measurement
* Low-Cost GNSS for Smart-Agriculture

* Driver’s Behavior Index (DBI) Development
from GNSS Data

* Interference Monitoring

* All ICG funded participants participated
the RPD Challenge

* Follow-Up Discussions will take place
even after MGA through online
meetings
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RPD Challenge: Xiaomi Mi8 vs. SEPTENTRIO PPP Results
SEPTENTRIO Xiaomi Mi8

Coor_sept Coor_park
3 T T T T T T T T T T 10 T T T T T T
—— U,RMS=0.391m,STD=0.367m,95%=0.658m —— U,RMS=1.365m,STD=0.650m,95%=2.202m
————N,RMS=0.150m,STD=0.148m,95%=0.303m 81 ———— N,RMS=3.134m,STD=0.387m,95%=3.799m | |
2 —e— E,RMS=0.237m,STD=0.208m,95%=0.312m | - ——— E,RMS=0.629m,STD=0.268m,95%=0.884m
6 r i
4 ¢ -

NEU Err (m)
NEU Err (m)
o

-6 -
-8 —
_3 | 1 | 1 | 1 | 1 | 1 _10 1 1 | | | 1
4 4.1 42 43 44 45 46 47 48 49 5 41 4.2 4.3 4.4 4.5 4.6
Time (hour) 2018/10/24 Time (hour) 2018/10/24

These are just a very quick comparison between multi-frequency, multi-GNSS receiver (Septentrio) vs. Dual-frequency (L1/L5) GNSS receiver of Xiaomi Mi8
smart-phone device. These results do not reflect the actual performance capabilities of Septentrio receiver. Actual performance will be better than these results

with proper antenna setting.
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Low-Cost High-Accuracy Positioning System (L-CHAPS)

RaspberryPi B

> 5

DEC, 2018

DEC, 2016

Meaning of Low-Cost : $100 x 100cm x 100gm
MAY, 2017
GNSS Antenna

/V
BT
GNSS Raspberry Pi3B <«
Receiver NG r”—jl‘:’l “~
- Internet -
NTRIP
Caster

GNSS
Antenna

WiFi + BT GNSS Antenna

GNSS GNSS Tablet
Receiver RasPi
Ver.: 1.0

Inter
NTRIP
L-CHAPS, Development Cycle MAR, 2018 =

.'
~/

SD Memory
Card

/fﬁ
\\_/
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The University of Tokyo THE UNIVERSITY OF TOKYO

Android APPs for GNSS Data Logging & Processing

* RTKDROID
e Real-Time RTK for Android devices
e Based on RTKLIB
* Already Released — Distribution by Request

* MADROID
e Real-Time PPP based on MADOCA correction data through MADOCA server
* Based on u-blox F9 dual frequency receiver
* Under Developed — will be released Q1 2019

* SW Maps
* Excellent GNSS data input tool for GIS in Android devices

* Built-in GNSS Receiver or External GNSS Receivers can be used
* External GNSS Receivers can be connected by BT or Serial Cable using an OTG cable
* Any receiver that output generic NMEA can be connected
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The University of Tokyo

Csi
RTKDROID APP

Center for Spatial Information Science

cfap®

\

\\0~ RtkDroid

SETUP  SKYPLOT

Rover Mode Kinematic (RTK)
Elevation Mask 15

Ambiguity Resolution Instantaneous
Satellites

(O 6Ps +Qzss + GAL
(O GPS + GLONASS +QZSS + GAL

(® GPs + BEIDOU + QZSS + GAL

Rate: SHz

NTRIP Settings

Address

153.121.59.53

= 10:13 AM

ABOUT

Port

2101

Mount Point

ECJ27

Username

Password

(7] Transmit NMEA GGA to Base Station

To use VRS correction service

START ROVER

cNapd

Q&  RtkDroid

Latitude: 0.00000000°
Longitude: 0.00000000°
Elevation: 0.000m
Fix type: Invalid
Satellites: 0
PDOP: 0.0

HDOP: 0.0

VDOP: 0.0

SDX: 0.000m
SDY: 0.000m

SDZ: 0.000m

NMEA: Not Recording
UBX: Not Recording

5K

(; ’ THE UNIVERSITY OF TOKYO

= 10:13 AM

ABOUT

SETUP  SKYPLOT

START RECORDING

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@iis.u-tokyo.ac.jp
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(CSi§ Cerer for spatialinformation scence Cp BEK
Link for Reference Materials

* Lab Home Page
* https://home.csis.u-tokyo.ac.jp/~dinesh/

* GNSS Webinar
* https://home.csis.u-tokyo.ac.jp/~dinesh/WEBINAR.htm

* Past GNSS Training Materials, Data etc
* https://home.csis.u-tokyo.ac.jp/~dinesh/T141 30.htm

e Link to Documents, Software, Android APP etc.
 https://home.csis.u-tokyo.ac.jp/~dinesh/Download.htm

* Contact : dinesh@iis.u-tokyo.ac.jp
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