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Overview
* Conduct GNSS Training, Workshops and Seminars e Develop Low-Cost Receiver Systems for
e Mainly in Asia * High-Accuracy based on
* Indonesia, Thailand, Vietnam, Philippines, Singapore, * RTK: RTKDROID - RTK in Android
Malaysia, India, Nepal « MADOCA PPP
e Conduct Training in Collaboration with ICG * MADROID: MADOCA-PPP in Android

* MAD-WIN: MADOCA-PPP in Windows
* MAD-PI: MADOCA-PPP in RaspberryPi Device

e Space Weather Data Analysis

Conduct Joint Research and Pilot Projects
* Low-cost High-Accuracy GNSS Systems

* Traffic Monitoring * Dynamic Air Quality Monitoring

* Urban City Environment Monitoring _
* RPD (Rapid Prototype Development) Challenge

* Organize RPD Challenge as a part of the MGA (Multi-
GNSS Asia) activity

* Space Weather
* Any GNSS-based Application of your interest

* JIS (Jamming, Interference and Spoofing) Test * Encourage students and researchers to bring solutions
e Conduct JIS test and demo and business values by solving real-life problems
e Create awareness of spoofing attacks e« GNSS Summer School

* |nstallation of GNSS CORS * Organized by TUMSAT (Tokyo University of Marine

* |Install GNSS CORS in Universities around the world for science and Technology)

joint research, GNSS technology promotion and capacity-
building
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Training on GNSS, Jointly Organized by UTokyo and ICG

ICG Programme on GNSS Applications Our Work
Secretariat of COPUOS

Programme on Space

Upcoming activities carried out in the framework of the ICG Workplan in 2023 Applications
UN-SPIDER

International Committee on GNSS
Eastern Africa Capacity Building Workshop on Space Weather and Low-latitude lonosphere, 3 - 12 October .

2023, Malindi, Kenya Members
M M Announcement (External Link): hitps://indico.ictp it/event/10216/material/poster/0.pdf ICG Terms of Reference
> Th IS p rog ra m bega n I n 2 O 1 8 a n d Website (External Link): https //indico ictp ittevent/10216 Providers' Forum
Working Groups
: ICG Annual Meetings
CO n d u Cte d eve ry ye a r u ntl | n OW- ICTP-SCOSTEP-ISWI School and Workshop on the Predictability of the Solar-Terrestrial Coupling -
PRESTO, 29 May - 2 June 2023, Trieste, Italy

Announcement (External Link): hitps://indico.ictp it/event/10176/material/poster/0.pdf
Website (External Link): https://indico.ictp.itevent/10176

Workshops
Resources
ICG Documents
ICG Timeline

Technical Seminar on Reference Frames in Practice (FIG Working Week 2023), 27 - 28 May 2023, Orlando, UN-Space

» It will be conducted this year as
Florida, United States

. Space Law
We . Website (External Link)- https=//fig net/fig2023/rfip htm
Benefits of Space

ﬁaining programme on Global Navigation Satellite Systems (GNSS), jointly organized by the Centre for \ Access to Space for All
Spatial Information Science (CSIS), The University of Tokyo (UTokya), Japan and the International
Committee on Global Navigation Satellite Systems (ICG)/Office for Quter Space Affairs, Vienna, Austria Sz laniinhln s e

Space for Persons with
Disabilities

Anncuncement

GN3S Training Programme (Hybrid format), 3 - 6 January 2023, Pokhara, Nepal

Space4Youth

Programme Space4Water
Presentations
Space4Women

Workshop on GNSS Applications for Policy and Decision Makers (Online Only), 9 January 2023 World Space Forum

\Eframme / Worldwide Space Agencies
esentations Capacity Building Activities
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The University of Tokyo Summary of GNSS Trainings: Jointly Organized by UTokyo and ICG/UNOOSA Y mrlivessityorToro
Course A: GNSS Data Processing for High-Accuracy Positioning using Low-Cost Receiver Systems

Course B: GNSS for Policy and Decision Makers
Training Mode / Location Online GNSS Training

19-21Jan 28 Jan JAN

Csi

Hybrid-Training
Venue: Nepal

Hybrid-Training
Venue: Nepal

GNSS Trainings

Venue: AlT, Thailand

11-14 Jan 28 Jan

Date and Duration 3- fljin_zoz"’ 9 JS"I_ZOB 2022 2022 2021 2021 JASN d:\o:o 2019 ”;’N d:'o:s
(Hybrid) (Online) 3 days 1 day 3 days 1 day v 5 days ¥
Course Type Course A Course B Course A Course B Course A Course B T-151 T-11!;11/T- T-141
(A) ICG Funded International (travel only) NA NA Cancggre:niue © NA NA NA 19 23 14
(B) Other Funding (travel only) NA NA NA NA NA NA X 4E X
3 lled d
(C) Self Funded International (India, Sri NA caneeled ducto NA NA NA 34 40 11
Lanka)
(D) Self-Funded Domestic (Thailand or 30 30 (On-sit 42
(On-Site NA n-site NA NA NA 18 27 (24 +
Nepal) Nepal) Nepal) 18)
(E) Online Participants 180 30 45 25
Total (A+B+C+D+E) 210 30 75 25 270 160 71 94 67
Number of Applicants 320 200 90 40 360 190 160+ 180+ 80+
16 20 13
Number of Resource Persons 12 2 13 3 15 6 7 (Int) + 11 (Int) + 7 (Int) +
9 (GIC) 9 (GIC) 6 (GIC)
Number of Countries 49 16 10 70+ 60+ 15 15 15
14
Resource Persons’ Countries 5 2 7 2 4 3 4 7 4
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UTokyo/ICG GNSS Training 2023 Statistics: Participants’ Country

List of Countries with Number of Particpants

50 T 17 1 1T 17 17T 17 10 17T 17 171 17 1T 17 7 7 17T 7T 7 7T 17T 7 7T 17T 71T T 71T T T T 17 17T 7T T T 17T 17T 1T 7T T T T 11
Participants Country List il 1
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Fiji
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Argentina T—_—_ p a Peru Qameroon .l |
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Egypt - ~ Mongolia | *
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Malaysia Philipiines 5 N
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UTokyo/ICG GNSS Training 2023 Statistics: Organization Type

140 —

120
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80

60

40

20

Participants Organization Type

Venezuela —

Uzbekistan —\\
anda —p\\

Thailand —h "\

Tanzania —
Sénégal —

enegal —
SauinArAagiaa -
Philippines —
Philipiines —

Peru
Pakistan —
Nigeria —
lepal —

Morocco —
Mongolia —
Malaysia —{
Laos —
Kenya —
Jordan —
Japan —

Chile =

raz
Bangladesh —

Azerbaijan ——

Austria —
Argentina —
Igeria

Particpant details grouped by Organization Type

Prefer not to say

f— above 60

(— research Center

t— project

— Self-Employed

Research Institute

— Private Company

r— Industry

O ype

~—— Research Institute

~— Government Organization
research Center

~—NPO /NGO /INGO
Education
Academy

— Intergovernmental organisation

— Self-Employed

~— Private Company
project

— Industry

~— <undefined>

— NPO /NGO /INGO

r— Intergovernmental organisation

Government Organization

Education

Academy

Country

Gender

AgeGroup

OrganizationType
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UTokyo/ICG GNSS Training 2023 Statistics: Gender

Particpant details grouped by Gender

Gender

Participants Gender Statistics

180

. Venezuaia— Prefer not to say —| above 60 L research Center — Female
Uzbekistan — — Male
[¥] g‘l:gg . Prefer not to say
The Gambia — . — <undefined>
. Thailand — [Fiproject
Tanzania —
Séné

160

Sri Lanka —

‘ Singasg:—g . — Self-Employed
Senegal —
Saudi Arabia —
Philippines —

Phi -piirﬁ = Research Institute
P?llgis!a_n =

i ]

h?eepal -
Myanmar — — Private Company
Mozambique —
Morocoo —

140

120

100

e
M%?afy"sii — 0-50 — NPO /NGO / INGO
ao

80
Kenya —
Jj)rdan -1

i rgn -1 — Intergovernmental organisation
Indonesia —
India —
Greece —

60

Ghana — -
Germany — Industry

- Fiji
Ethiopia —
E

40

Congo — Government Organization

20

Brazil Education
L Bangladesh —
Azerbaijan —

Female Male Prefer not to say AR ]
igeria 0- 30 — Academy

Country Gender AgeGroup OrganizationType
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Installation of Base-Stations in Universities for Capacity Building
oy | Pl Ueesty  Reberype

Indonesia Jakarta University of Indonesia GNSS, GNSS + MADOCA
Japan Tokyo-A The University of Tokyo GNSS, GNSS + MADOCA
Japan Tokyo-B Tokyo University of Marine Science & Tech. GNSS, GNSS + MADOCA
Japan Tokyo-C KEIO University GNSS

Laos Vientiane National University of Laos GNSS

Malaysia Kuala Lumpur Malaysia Japan International Institute of Tech. GNSS, GNSS + MADOCA

Myanmar Yangon Yangon Technological University GNSS

Thailand Bangkok Chulalongkorn University GNSS, GNSS + MADOCA

Thailand Pathumthani Asian Institute of Technology GNSS

Thailand Bangkok Kasetsart University GNSS

Thailand Khon Kaen Khon Kaen University GNSS

Philippines Manila University of the Philippines GNSS, GNSS + MADOCA

Vietnam Hanoi Will be installed early next year GNSS + MADOCA
Mozambique* Maputo Universidade Eduardo Mondlane GNSS

Singapore Singapore Nanyang Technological University GNSS + MADOCA

Australia Perth Curtin University GNSS + MADOCA
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Low-Cost High-Accuracy Receiver system Development Cycle

| \ |
MAY, 2017 Low-Cost RTK GNSS MAR, 2018
GNSs Antenna
Antenna /, ablet
S BT GNSS RTKDROID
g GNSS 3 RaspberryPnSB 4/ Receiver . AP_PID 1\
Receiver I:> er.: 1. Internet

; |:> Internet ~_ NTRIP
(':\‘TR'P Caster
aster

A
| ml

Demo during UN/Nepal GNSS workshop

Enhancement of MADOCA System
2022 /2023

Android Device based Applications

What
RTK / MADOCA / EWS / SAR

Application or
System

Do you Want? Space Weather Applications

Dynamic Air Quality Monitoring System

2022 - 2023

&\ MADROID

< L] ® <

Low-Cost MADOCA

87 MainWindow [m]

AT AT 39 46 57

N

G7 G8 G9 G11G16G20G

nnnnn cted

IR
= 5 \ "

DEC, 2019

Size:W: 55x B: 55x D: 15 E

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

Slide : 9


mailto:dinesh@csis.u-tokyo.ac.jp

C Si frin:::;?t: z::rizil Information Science o ?;Jﬁsz&%
Low-Cost MADOCA Recelver System

Antenna

GNSS Receiver + MADOCA Decoder

FOP GNSS Receiver COM Port: 1
L1/L2/E5B " GNSS Data

MADOCA Decoder
COM Port: 2
QZSS L6 MADOCA Data

GNSS L. d

/ MADOCA PPP Position

MADOCA o Y c
. Processor Output

Receiver

se——

GNSS Antenna Size: W: 55 x B: 55 x D: 15
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Low-Cost MADOCA Receiver Systems: Product Types
I I I S

Platform / OS

GNSS Receiver

MADOCA Receiver

GNSS Receiver Data
Format

MADOCA Correction Data
Format (Satellite)

MADOCA Correction Data
Format (Online)

System Architecture

Windows

Default : u-blox FO9P
Other: Any dual-frequency Receiver

U-blox D9 only

UBX, SBF, RTCM3

UBX only

UTokyo (Test Level)
UBX or RTCM3

Antenna

L1/L2 GNSS
+ MADOCA Decoder

Computer
(Windows)

RaspberryPi 3B or 4B

Default : u-blox F9P only

U-blox D9 only

UBX
SBF, RTCM3 (For online GNSS data)

UBX only
Online Services
UTokyo (Test Level)

Online Services
UBX or RTCM3

Antenna

L1/L2 GNSS :
+ MADOCA Decoder

aspberry Pi 3B or 4B

Android Device

Default : u-blox FOP
Other: Any dual-frequency Receiver

NA (MADOCA Online Correction Data only)

UBX

UBX only

Online Services
UTokyo (Test Level)

Antenna

10/19/2023 5:32 PM
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Cp BERE
MAD-WIN and MAD-PI System and User Interface

MAD-PI: R

Connection

Time 2020-09-15 0640:10
| Latitude 35.68971445
| Longitude 13976281602
Altde o B Raspberry-Pi 4 with
Touch Screen Display

Solution PPP

/ GNSS +
RaspberryPi4 MADOC
Device A

Receiver

Eonnected

Lat Error 0.074m

Processing Mode Lon Error 0.132m
) ) ) At Eror 0.075m
(® PPP—Static () PPP—Kinematic
Start/Stop ﬁﬁﬂ
G2 G6 G9 G12G17G19R65R66R72RB1RE7/R88 GA
Connected - l Connected

Record On/Off

Connected

® | MADOCA Demo 2020 — 0 X | m] MADOCA Demo 2020 — O ® | MADOCA Demo 2020 —
Connection Status Fecord About Ext Connection Status Fecord About Ext Connection Status FRecord About Ext
Rover Tirme 2020-09-30 011224 : Device  |Windows v
@® RX O Orline Sy tatitytdz ?ggﬁig;gg;g Solution  2020-09-30_010212 nmea(365568)
. ongituds 1.39. Rover  2020-09-30 010212 ubx{?855936)
Correction g'tl'“t‘,de E);?Sm Correction 2020-09-30 010212 Lbx(345035)
@ DX () Online (MADOGA) Sotin omen
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L] L] L]
MADROID: MADOCA with Android Device
L]
1427
\, A
\\0\ MADROID \\0\ MADROID t\O\ MADROID
UTC Time 052717
Latitude: 35.90202657" N
[Commaction  USB ¥ | kongrude: 139.93857286° € Dote: Dec 25. 2019
Elpsoidal Height: $9 349m S
Orthometric Height: 21.385m Time: 05:34:17
Device u-blox GNSS receiver v C) fwo':;plw?' Latitude: 35.90202310"
S:!z:'nnm 13 Longitude: 13993857932
Sﬂe:dﬁ‘nm 13 X: S4N 404216.762m E
ponmet ubx - e Y: 54N 3973601.765m N
NDOP. 3.0 N Ellipsoidal Height: 59 848m
Processing Settings e » Orthometric Height: 21.884m
> Fix Type: PPP
Rover Mode  PPP-Static v x0,®/ ‘g T e FPNE0- 083
b ° HDOP: 1.9
s VDOP: 3.0
°
Elevation Mask 10 v 23 . e e oay W e PDOP: 3.5
Mod e Satelines in View: 13
® = Satelites in Use: 13
TWIVP6000 o o < Latitude Error: 0.191m
: wr'e e 2
o> Longitude Error; 0.17Tm
NTRIP Settings e - Altitude Error: 0.104m
- ne* QW

madoca.ntrip-mgm.net

2101 . B e o
START ROVER RS ) e

NMEA: 2019.12.25.14_28_19.1x1(201KB)
UBX: 2019122514 _28_19.ubx{1M8)

STOP RECORDING
e L e o ]
Setup J Setwp Setuwp Status
o ® < n ® “ o @ <
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MADOCA / GNSS Trammg at AlT, Thailand and Ul, Indonesia

o

CSi Center for Spatial Information Science C ’ ﬁ ;'.}L{. j( %

Wl A }lﬂAz Vg

_.‘iq(s‘;—é‘

A N tr' '”MADOCA/GNSS Trammg at AIT Thalland«_ ¢

T
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UT / ICG GNSS Training, Tribhuvan University (TU), Nepal

GNSS Base-Station setup at TU,
Paschimanchal Campus, Pokhara

fn‘ém As
-Perrpose f are GNS_ ccura y
techmque GPS

o LS

=
T 1NinNo
JdSeQ

K, ‘-eg AbocAP 'Ptc ~
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GNSS / MADOCA Training at I[U/VNU, HCM City, Vietnam

KO &L

d

z

a

el

[ A
¥ g

MADOCA Observation ' £ 'MADOCA_VO'bs:eaion, N

e B P R = S0 ol ' o D S »

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


mailto:dinesh@csis.u-tokyo.ac.jp

THE UNIVERSITY OF TOKYO

C Si Center for Spatial Information Science C ’ ﬁ ;'?{- j( %

The University of Tokyo

GNSS / MADOCA Training at University of Philippines
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Low-Cost MADQOCA Receiver for Sea-Level Rise Measurement

GNSS antenna

Solar power

TiBox enclosure
containing the
battery, raspberry
pi and Ublox and
MADOCA decoder

5K

(; ’ THE UNIVERSITY OF TOKYO

GNSS Mini Tide Gauge

———

*  Guide
6" Pipe___—
Pier/Wharf
1” Pipe —
""""""" Float -~

T Antenna

. Raspberry Pi

i VTS A '> ®
Size: W:55x B: 55x D: 15

Source: Technical Report, GNSS/QZSS MADOCA PPP Data Acquisition for Sea Level Rise Measurement, DR. ROSALIE B. REYES, UP DGE and Project Leader, CLSR-Phil Project

10/19/2023 5:32 PM
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Low-Cost Dynamic Air Quality Monitoring System

Pokhara City, Nepal
Top: During Corona Lockdown period

Bottom: During dusty and forest fire days

After

Surce: RONB

e GPS, Accelerometer, Gyroscope
¢ PM1.0, 2.5, 10 sensor

e Pressure, Humidity, Temperature (PHT) Sensor

e Gas Sensor (CO and NOx)
e WiFi, BT and SD Micro Memory Card
* Total Device Cost: $200

EM 2.5 Sensor

Pressure, Temperature,
Humidity Sensor

Accelerometer +
Gyroscope

Gas Sensor
CO + NOx

Packaging

Prototype Device'for
Dynamic Air-Quality Monitesing
Size is about 85mm x 65mm x’55mm

=)
=]

5K

THE UNIVERSITY OF TOKYO

'V_N{Value (Hg/m?)

PM2.5 Concentration of Pokhara Valley

Ll

R : 5
A Bl

Legend
- High : 457:

W
B ow:3s (T

Q0 02 04 08 12
P e —

Kilometers

[ 2 = th
=] =] =] =]
1 1 1 1

PM2.5 Concentration (p g/m?)
T

=1

+  CEMS-A (Dynamic)
«  CEMS-A Calibrated
+  CEMS-B (Static)

; , } ;
18:20 18:30 18:40 18:50
Time (m:s)
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The University of Tokyo THE UNIVERSITY OF TOKYO

Low-Cost GNSS Receiver System for Space Weather Applications

Output of TEC computation from Matlab based software: FLEURY

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

® Explore Low-Cost GNSS Receivers that can be 6 Ll bl 3 2107

used to compute ionosphere related
parameters TEC, S4 index etc.

25%

® Explore software that can be used for
processing data from low-cost GNSS receivers
to compute TEC, S4 and other space weather
related parameters.

1.5

ROTI INDEX

0.5

® Develop prototype low-cost GNSS receiver
system for remote unattended data logging.

0 5 10 15 20 25
UTC, hour

Code phase and Carrier phase STEC for all PRNs

¥ ® Code-phase STEC
d ¢ Carrier-phase STEC| |
600 > _

®
o
T

(=2}
o
T

VTEC (tecu)

N
o
T T

Matlab source files to compute TEC parameters are provided by
Rolland Fleury

These outputs are from sample data provided by Fleury

We will modify the software to process data from low-cost GNSS
receivers in different RINEX version.

N
o

o
o
T

00 02 04 06 08 10 12 14 16 18 20 22 24
uT (h) UTC, hour
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Explore Low-Cost GNSS Receivers for Space Weather Applications

We will explore two types of
receivers

* u-blox F9P

» Septentrio (MOSAIC)

GNSS

Frequency Bands

o ) i Raw Dat
Criteria for Receiver Selection aw Data

* Any receiver that is
capable to output raw data Ay —

e Dual frequency receiver Data

* Price less than $1,000

Output Rate
RTK / PPP Capable
TEC Computation

S4 Computation

Price (USD)

https://shop.septentrio.com/en/shop/mosaic-go-gnss-module-receiver-evaluation-kit

GPS, GLONASS, Galileo,

BeiDou, QZSS, SBAS
L1, L2, E5b

Code Phase, Carrier
Phase, Doppler, Signal
quality related data

Yes including data bits

Max 20Hz

Yes
Yes (To be checked)
To be explored

300

https://content.u-blox.com/sites/default/files/ZED-FOP_ProductSummary_UBX-17005151.pdf

_ U-Blox F9P Septentrio MOSAIC

GPS, GLONASS, Galileo,

BeiDou, QZSS, SBAS
L1, L2, LS

Code Phase, Carrier
Phase, Doppler, Signal
quality related data

Yes including data bits

Upto 100 Hz for
Measurement
50Hz for RTK

Yes
Yes (To be checked)
To be explored

700

Other Brand ( To be
Explored)

Please note that we do not have any intentions to favor any specific brand.

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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Comparison of Low-Cost GNSS Receiver Data for Space Weather
Compute VTEC and TECU

High-End GNSS
Receivers

......................

GNSS Antenna

: ; E NET-R9 :
n—|_rD PolaRx-5 : ——————
TEC, ROTI - TEC

o
= Log raw ) L~
-l 2 GNSS data (KMITL software) - ROTI
g 2 RIS MOSAIC
—0  FoP
Low-Cost

GNSS Receiver
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Comparison of VTEC Results
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.

—_ 30 I I I | I I I | I I I I I I [ [

- . Net-R9 PolarRx5 ===s==ss: MOSAIC =rrrsenns U-box FOP

&J) 20 r(.}“..' (c1c-czg)2 P (c1c-C2wW) (c1c-C2w) (c1c-c2x) - -
I:/ Y S [r ": g

O -

L

|_

0 [ R N N BN N B N Do N TR R B
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 6 7 8 9

Local time (h) utc+9

Computed by using K-TEC software (from KMITL, Thailand)
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Comparison of ROTI Results
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Net-R9 o
Eﬂ.ﬁ
(C1C-C2X) =
e
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 G Fi 5 ]
E 1 T T T T T T T T T T T T T T T T T T T T
E
=
PolarRx5 Sos| |
(C1C-C2W) = |
g Bt ) (T N ',1l|‘ AL J .
=] 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 G Fi 5 ]
= 1 T T T T T T T T T T T T T T T T T T T T T T T
E
MOSAIC =2
EDE— -
(C1C-C2W) =
g 0
9 10 11 12 13 14 15 16 17 18 149 20 21 22 23 24 1 2 3 24 5 L5 i ] 9
E 1 T T T T T T T T T T T T T T T T T T T T
E
U-box FOP £
wl o5 —
(c1c-c2x) E
2 MMM&MMMM
o= 0O

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 6 7 a8 9
Local time (h) UTC+9

> This day should be the local quiet day due to ROTI < 0.5 TECU/min. Computed by using K-TEC software (from KMITL, Thailand)
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MGA (Multi-GNSS Asia) and RPD Challenge

Multi-GNSS Asia
Annual Conference

https://www.mga-conference.com/
30th Jan. - 2nd Feb. 2024

https://www.rpdchallenge.com/

IDEA CREATION '

IDENTIFY ISSUES

What are potential issues arising from
Tsunami/Floods. and what
infrastructure already exists?

DESIGN CONCEPT

SOLUTIONS FOR

DISASTER MANAGEMENT :
TSUNAMI / FLOODING

RPI] CHALLEN%

RPD Challenge 2023

registration

9 Work with your team and mentors

4 (u )
and design your cancept.
NOW OPEN o 'DENT'FY ISSUEs PROTOTYPE CREATION

. 5 : © DESIGN CONCEPT DESIGN SYSTEM
Regfsrrar.ron deadline: 31st Oct 2023 v How can you realise your concept?
Think of your device options and design

our system.
RPD Challenge 2023 registration is now open. © DESIGN SYSTEM Y Y

( -A Multi-GNSS Asia Programme-

. I oin th kath v “ v S~ ASSEMBLE & DEMO
Register your place to join the Hackathon! = = Assemble the devices and
& Y 0 ASSEMBLE & DEMO W ls make improvements through
Co-arganised by Supported by \/ - tests & demos!

@-ébm £ Cabinet Office “Als C_SI_S WESCAP RERR sONY * @ I;‘L NTTDaTR

nnnnnnnnn

MGA RPD CHALLENGE 2021
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Tokyo Uniw: and Technology

GNSS Summer School 2023 in Tokyo
FURUNO septentrio

» Period : 2023/08/28-09/02
» Venue : Tokyo University of Marine Science and Technology (TUMSAT)
» Organized by School of Marine Technology, TUMSAT

» Co-organized by Institute of Positioning, Navigation and Timing of
Japan (IPNTJ)

» Sponsored by Japan Science and Technology Agency (JST)

» Supported by https://www.furuno.com/ip/

https://www.septentrio.com/ja

https://www.kominemusen.co.jp/
https://www.u-blox.com/ia

> &P NEEBEEHEt R

KOMINE MUSEN DENKI CO.LTD.

@ blox
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Csi

The University of

Tokyo

Center for Spatial Information Science

o

GNSS Summer School 2023: Course Schedule

5K

THE UNIVERSITY OF TOKYO

28-Aug 29-Aug 30-Aug 31-Aug 1-Sep 2-Sep
Monday Tuesday Wednesday Thursday Friday Saturday

0830-1000 |Introduction Class B-1 Class C-1 Class B-5 Class C-4 SDR | QZSS Early Warning System****
1000-1010 |Break Break Break Break Break Break
1010-1140 |Class A-1 Class B-2 Class C-2 Class B-6 Class C-5 SDR I GNSS Signal Authentication™***
1140-1230 |Lunch Lunch Lunch Lunch Lunch Lunch
1230-1400 |Class A-2 Class B-3 Class C-3 Port Cruise GTI SDR Practice Low-Cost Receiver Systems****

RTK-LIB Practice G-Il
1400-1410 |Break Break Break Break Break Break

. Port Cruise G-Il Practice for System o

1410-1540 |Class A-3 Class B-4 Special Lec-II ** Design Pariticipants Workshop

RTK-LIB Practice G-l SD—workshop
1540-1550 |Break Break Break Break By Dr. Akira Kodaka Break

) GNSS Receiver : ) .

1550-1720 |Class A-4 Special Lec- [ * o RTK-LIB Practice and U, Keio Group Closing
1730- Welcome Party 1 class=90 minutes Farewell party

Instructors

Introduction

Dr. Akio Yasuda

Class-A
Fundamentals

A-1,2,3,4, Dr. Ivan G. Petrovski

Class-B

B-1,2,3,4 Dr. Toru Takahashi

*QZSS Present Status and Future by Ms. Yoko Sakai

Software B-5,6,RTK-LIB Practice, Dr. Nobuaki. Kubo | ** GPS/GNSS Meteorology by Dr. Yoshinori Shoji
Class-C C1,2,3 Dr. Toshiaki Tsujii ***by Ms. Masae Inoue, Septentrio
Receiver C4, C5, SDR-Practice, Dr. Taro Suzuki ¥***by Dr. Dinesh Manandhar

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp
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IPNTT Participants in 2013-2019 l;‘ SCIENCE

£ enc
h,, “ sram Lin \\

Gomiy L i Lis Lis |17 [is e

Pakistan 0 Brunei 0 0

Taiwan 6 3 5 4 6 4 0 Malaysia 0o 1 1 1 2 01

Thailand 4 2 2 3 4 1 2 Myanmar 1 1 1

Philippines 2 2 2 4 2 2 2 India 1 1 1 1 3

Nepal 1 0 0 1 1 1 1 Mozambique 1 1

Mongol 0 2 1 1 1 1 3 Singapore 1 1 1

China 0 3 2 1 1 7 1 Nigeria 1

Indonesia 2 2 2 4 2 2 2 Korea 1

Sri Lanka 1 0 1 1 1 2 3 Turkey 1

Viet Num 1 Japan 20 17 15 14 16 12 17*

Cambodia 1 Total 40 39 39 41 44 39 40
2 2019 Participants

M{M 22 of them are invited, selected from 100
Tokyo University of Marine Science and Technology app'lCantS for the SCholarsh|p_
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Spain (Pakistan) 1
Taiwan 2 2
Finland (Egypt) 1 1
Philippines 1 2 3
Germany (India) 1 1
Nepal 1 1 2 4
Mongol 1 1
China 2 2
Indonesia 1 1
UK (South Africa) 1 1
Ethiopia 1 1
Brunei 2 2
Malaysia (Oman) 1 1
Japan 3 1 5 9
Total 11 5 4 7 3 30

9 of them are invited by JST fund, selected from 100 applicants for the scholarship.
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GNSS Summer School 2023

The University of Tokyo

i,

o
£8/=

. Data Acquisition on Cruise Boat
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The University of Tokyo THE UNIVERSITY OF TOKYO

Link for Reference Materials

* Lab Home Page
* https://www.csis.u-tokyo.ac.jp/en/

e https://home.csis.u-tokyo.ac.jp/~dinesh/

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

* Low-Cost High-Accuracy Receiver Systems
* https://home.csis.u-tokyo.ac.jp/~dinesh/LCHAR.htm

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

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

* Facebook : https://www.facebook.com/gnss.lab (GNSS Related)

e Contact : dinesh@csis.u-tokyo.ac.ip

Dinesh Manandhar, CSIS, The University of Tokyo, dinesh@csis.u-tokyo.ac.jp Slide : 31
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