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Asian Base-Station Network (ABN) Locations
| Country | Place | University

Indonesia Jakarta
Japan Tokyo-A
Japan Tokyo-B
Japan Tokyo-C

Laos Vientiane

Malaysia Kuala Lumpur

Myanmar Yangon

Thailand Bangkok

The Philippines Manila

Vietnam Ho Chi Minh City

Mozambique* Maputo

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

University of Indonesia
The University of Tokyo
Tokyo University of Marine Science & Technology
KEIO University
National University of Laos
Malaysia Japan International Institute of Technology
Yangon Technological University
Chulalongkorn University
University of the Philippines
Vietnam National University (to be installed this year)

Universidade Eduardo Mondlane
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GNSS Lecture for RS/GIS Students at AIT, Thailand
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GNSS Training at Yangon Technological University, Myanmar
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GNSS Lecture at National University of Laos

https://www.youtube.com/watch?v=JaicV8egzFo
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UN-Nepal Workshop on GNSS
December 2016

* Organized by Survey Dept. of Nepal and UNOOSA/ICG
e About 150 participant from 32 different countries

* Full Five days workshop including ICG’s IDM WG
Meetings
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Seminar at NIMT, Thailand

How Accurate & How Secured?

Dinesh MANANDHAR
Associate Professor (Project)

$4D Division, Center for Spatial Information Science
The University of Tokyo
PR 201

TR

15t Seminar in AUG — 2016, About 30 Participants 2"d Seminar in APR — 2017, About 45 Participants

NIMT: National Institute of Metrology
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Seminar at NIMT, Thailand

3"d Seminar in AUG — 2017, About 100 Participants Demonstration of GPS Spoofing

NIMT: National Institute of Metrology
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GNSS Lecture at SIIT, Thamassat University,
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hailand
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Organization of Training on GNSS, Thailand <»

JAN 23 — 26 2018

Tralning on GNSS - Course (T141-30)

introduction

The Gicbal Fositoning System (GPS) is widaly Lsad in aimost all systems that requing absolute position and time. & is dua o
5 accuracy. avallabiity, rellabiity In addition 10 GPS of the Unitad States, sevaral other systams such as GLOb! Navigation
Satolike System (GLONASS) of the Russlan Fadaration, tha Ewropaan gicbal ravigation systam (Gallieo} of he European
Union, the BaiDou Navigation Satalite System {BDS) of China, the Indian Regional Navigation Satolita Systam (NawiC), India
and tha Cuasi-Zenth Satelite System (QZSS), Japan are now avaladie. Collactivaly, thay are called GNSS (Global Navigation
Satelike System). GNSS can provice centimatar iovel accuracy with a low-cost recaiver, ¥ an amor conrecsion Bchnigun s used.
Thus, avadabiity of low-cost and high-acouracy recaivers will oventually inrease GNSS reiatad applications and 1 market. In
ondar 10 keep the pace with t1hase naw and it ary 10 dowalop human resources and skills.
Gooinformatics Cantar of the Asian Insitute of Technalogy (GICIAIT) togathar with e Cantar Sor Spatial Information Sciance at
he Univarsity of Tokyo (CSIS/IUT) and with tha support of the internasional Commitipa on GNSS (ICG). are taking an inftative 1o
create awaranass on GNES and It applicatons in Asia and the Pacific region. This training course 6 a pan of This initlagve.

Objectives Course Content
Infrocuction to GNSS

This courss ks dasigned 10 ghw tha parscipants: +  GNSS Signal Sructura

= AnntroducSon B GNSS, comprised of GPS, GLONASS, +  Signal Processing In Racaiver

GALLED, BOS, NeviC and OZSS. The course primanly +  Data Formats, Coordinate Systams etc

focuses on GPS and QZSS.

GNSS Emors - Importancs of Base Stations

= Ganoral owarviaw of signal processing in recalver, Survey Pr and RTK

ocahar parlormancas {low-cost recaiver v high-end

\ +  Hands-on Training using ATKLIS Software
- Inocuction 1o ATKLIE and SW Maps. +  Fald Suvey
« Fiold Survey using Law-Cast racsivar for High-Accuracy +  Fsld Survey Data Procassing
postioning +  Appications of GNSS
Usa of MobsaPhona Tabkots for GNSS Survay
Sciantfic Applcations

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

Partlclpants

This coirsa s designad o s who would e 1 kam about
GNES rom the DRSKS. Wa Necommant b atend Ihis ourss i
your waork bs ralated with ona of tha foliowing Nalds « Survaying,
Mapping, G5, Aamote Sensing, Talscommunicalons,
Sadety and Securtty serdcas, Geodesy, Transpor, Logistics,
[LEH) on KPP derwiopas.

Beneflts
Upan complation of this course, parficipants will ba abla io
wrakarntanid pbout how & GMEE recabsr works, s signal

struciunes & well a5 s applications Including sursey mathods
for chinining highas accumcie.

Course Schedule

26268 January S04 (4 days, 30 hrs)

Funding

Coeorgantzam hawe kindly agrosd 0 prowics Bmitd Enancial
asststanca for tmvel for elighde parcinon ard pralerance
givan 1o parficipants from the developing counfrias. Financial
assictanca will covar tha Taval cogts only, and will NOT Rcluda
GHPANGES SUCH RS ACoMmGARTon, iood, NGrarce, Medical
emargancies aic. Tha organisers egarva e right io selecing
tha participants for granting the fnancial assistance for Tawel.

Deadline for Applications

Fuauasting Tor travel Funding: 51 Oeiokar 217
S urnding: 15 Dacembar 2017

Accommodation and
L0g|$t|¢5

Fasticipants con sty af tha AIT Conference Carier with o tarif!
of LSS 40-50mightperson. Travw Bma from the Surmabbumi
Intamitional ANROr 10 AT 5 Lually 0ne hour: Livng oost
Insicks tha AIT AL & vary Pamsonatia and Lnchédinnar coat
may oy from 3 LS00 5 LSO per maal

Insurance

Farticipants ans requesing &0 obinin el and medoal
Insurancs batora entrrng In io Thaland.

FINDIEN @ v cooric

Assessment and Certification

Paricipants will recadve o carfificats upon complaion of tha
=T

Organlzers

Adlan NSt of Tachnaiogy
Infernational Commitwa on GNSS [1CG)
SHDCEIS, Thir Unverssy of Taikyo

Fror furihir Infcrmalion phaase coniact

Training Coordinmor

Gaoinformatics Canter

A ISRt O Tad gy

P.O.Bax 4, Kiong Lusng, Pathumihani 12120
Thasilmnd

T +68 2524 6580
E : gasinfo® sl siis

Applications can b d cwnloeded from:
‘e geinie sl sseivenioasiefi WSS appiieon pef

wiww. Encobook o
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Low-Cost High Accuracy System

GNSS Antenna

GNSS Receiver sB cable
U-blox Neo-M8T

GNSS Rover Unit
(User in the Field) /

Tablet
RasPi APP for RTK RasPi

SW Maps for GIS
Data Input

< Low-Cost RTK System

A 4

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

<+<—— NTRIP Caster —»

GNSS Antenna

GNSS
Receiver

GNSS
Base-Station

<+— GNSS Base-Station —»
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RtkPi APP for Low-Cost RTK System

L |

RtkPi

CONNECTION

Satellites

(O cPs+qzss

(®) GPS + GLONASS +QZSS
(O GPS + BEIDOU + Q255
NTRIP Settings

Address

> @

RtkPi

CONNECTION

Rover Mode

@ Autonomous

() rTK

Satellites

(O ers+azss

(®) GPS + GLONASS + QZSS

20‘2.x)¢x.xx.x>={
5000
1

1234

Base Station Position

() GPS + BEIDOU +0Z5S
NTRIP Settings

153.121.59.53

210

BNNNEe

RtkPi

SETUP BASE CONNECTION

93O ¥ L1059

C

STATUS SETUP BASE SETUP ROVER

Latiude: 48 E73416"

Longitude: 2.794480°
Elevation: 133.622m

Fix type: Autonomaus
Satellites: 8

PDOP: 20

HDOP: 1.0

VDOP: 1.7

el e

ha
L
.

53 - 52
3 s Fr] 1

NMEA: 2007_
UBX; 2017_07_27_22

727 225

58_48

48.nmea, Size: 24KB
ibx, Size; 95KB

STOP RECORDING

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

Slide : 14



H K ¢

(; ’ THE UNIVERSITY OF TOKYO

Board Computer for Low-Cost RTK System

Raspberry Pi 3B for Raspberry Pi Zero w/WiFi & BT
Realtime and Postprocessing RTK for Post-processing RTK

T A

B

=T T i ] |
R LR Iy
il “ i : Y s e |
TSR (LD ECOERLERLLCEERIAL
g 5tk
3 s i
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Accuracy from Low-Cost RTK System

Tablet
GNSS Antenna Rover RasPi
APP
Vet § ORI= 35.661362852°N '139.678138802° 116.9180m
AVE=E: 0.3560m N:-0.4158m U: 0.1794m
Raspberry Pi 3B STD=E: 0.0162m N: 0.0138m U: 0.1083m
3 L RMS=E: 0.3564m N: 0.4160m U: 0.2095m 2D: 1.0955m
GNSS Receiver .
U-blox Neo-M8T Q
Rover-Station: g
Receiver: u-blox M8T £
o LN
Antenna: Zephyr 2 5
Computer: RaspberryPi 3B+ .
Distance between Base and Rover : about 12Km i
= Y 5cm ”
Base-Station: o
. . g —
Receiver: Trimble NetR9 o) 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40
Antenna: Zephyr 2
Slide : 16

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



5K

(; ’ THE UNIVERSITY OF TOKYO

Simple to Use, Low-Cost System

Simple to Use, No Commands, Just One Time Setting
Connect Antenna, Receiver and Battery Pack

Device Starts Logging GNSS Raw Data required for RTK Post-
Processing

1 1213014015
0e

or

RasPi Zero/W

(3
06

Antenna

O 004

2

L 01 0 5 5 e
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Recommendations

* Capacity Buildings shall be conducted at various levels, for
example, end-user level, developer level, system integrator,
policy and decision making level.

* Promotion of low-cost GNSS receivers for education and
training purpose
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