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 TRACKING

G

immensely from the introduction of 

necessary for conservation purposes, 

to the animals themselves, the prey is 

case study demonstrates that this method 

GNSS-based animal tracking

Tracking the prey rather than 
the predator with GNSS
The paper presents an indirect GNSS-based method for the tracking of drop bears to effectively 
map the animal population, study animal behaviour and enhance conservation efforts.

Dr Volker Janssen
Honorary Research 
Associate, School 
of Geography and 
Environmental Studies, 
University of Tasmania, 
Hobart, Australia

Figure 1: First attempts of GNSS-
based animal tracking.
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automated livestock control via virtual 

Drop bears

Thylarctos plummetus

is often referred to as the carnivorous 

out of the tree to pounce on top of the 

variation of the species (Thylarctos 
plummetus vampirus

Reports of periodic attacks on opal 

Unlike other peculiar Australian 

Protection from drop 
bear attacks

lacerations and even death (Home and 

Figure 2: Cattle wearing collars for automated 
animal control (Swain et al., 2009).

Figure 3: Drop bear (a) in its habitat and (b) attacking prey.

Figure 4: Distribution of drop bears in 
Australia, quantified by the National 
Drop Bear Index (NDBI).
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other hand, do not have this ‘natural’ 
protection and are therefore advised to 

Indirect GNSS-based 
tracking of drop bears

Due to the viciousness of the drop 

prey rather than the predator (Janssen, 

not stray far from a relatively small 

Case study

undertaken in the northern part of 

international students in dire need of 

solutions relative to a Continuously 

took place on seven consecutive 

times, dense tree cover caused some 

Figure 5: (a) Example of two GNSS trajectories ending with a drop bear attack 
(denoted by a star), and (b) summary of all drop bear attacks observed.
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Location and size of 
the population

It is evident that the attacks appear 

leads to the conclusion that at least 

Hunting behaviour

the relatively small data sample collected 

 

satellite constellations currently 

conducted entirely outside normal 

 
Connell of the University of Sydney is 

References

traits in Australian animals, Budgie 
Smuggler

Wildlife Biology in Practice

Journal 
of Discoveries

Proc. of Discussions During the 

The arrival of GNSS 

technology has 

revolutionised animal 

tracking because it allows 

the continuous recording 

of accurate positions. Now 

it is possible to obtain 

animal trajectories, rather 

than having to rely on 

occasional snapshots of 

the animal’s whereabouts.

Conclusion
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M

antenna prototypes, developed to identify 

in order to determinate the position, 
dimension, orientation, precision and 

Introduction

from the idea that the immediate and 

A radio antenna uses a continuous 

Integrating surveying 
methodologies to provide 
specific solutions
This paper aims to illustrate how the simultaneous use of various instruments can 

guarantee satisfying results even in apparently complex situations

Figure 1: The test area evidenced in red on the left and the first 
prototype with a particular of its hardware on the right.

 SURVEYING
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the antenna; the path loss represents the 

DoA’s evaluation for each prototype 

the reproduction of the test 

the scenario reconstructed ;

prototypes in order to estimate their 

Surveying methodology 
and test area

Figure 2: Placing the emitter under the pile collapses in order to 
simulate a trapped body that creates a radio wave.

Figure 3: A scheme of the surveying methodology used to identify the position, direction 
and orientation of each prototype; also the materialized network of points.

Figure 4: Results of the georeferenced global point cloud. The 5 points where 
the instrument made stations are visible in black (absence of data).
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Surveying execution

Figure 5: Editing the view-from- top orthophoto in order to evidence flat surfaces that can 
generate reflections. This adjustment was made using widely used software for image editing.

Figure 6: Overlapping the laser scanner orthophoto with the detected flat surfaces and the 
antenna’s measurements. The detected direction are marked in blue, the deviations are marked in 
red, reflections and an estimation of their origin is plotted in light blue and magenta respectively.

total station and antenna’s prism and the 

DoA and therefore, the antenna’s success 

Conclusions and discussion

to track these data and to calculate all 

The integration and 

the smart use of well-

established techniques can 

meet the requirements of 

any situation, especially in 

problematic cases such as 

post-calamity emergencies
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inaccurate, if not all, as most parcels lacked 

Start of European Donor Support 
for the Land Administration 
System (1995, 1997)

the development and implementation of 
the Land Administration system of the 

Pre-LMAP Projects supported by the 
Governments of Finland and Germany

development and implementation of 

Administration system continuously since 

 LAND ADMINISTRATION

Improving land administration 
systems in developing countries
Lessons learnt from the Cambodian land management and administration project (LMAP)

Jouni Johannes 
Anttonen, M.Sc. (Surv.)
FM-International Oy 
FINNMAP Team Leader, 
Land Administration 
Sub Sector Programme 
(LASSP), Ministry of Land 

Management, Urban Planning and Construction 
(MLMUPC), Phnom Penh, Cambodia

Khmer Rouge and Vietnamese 
Communist Periods (1979-89)

most professionals and educated people 

‘Year Zero’ 

decades of turmoil, anarchy, confusion and 

Re-introduction of Private Land 
Ownership (1989) and Sporadic 
Land Registration (1990)

After the end of Vietnamese occupation 
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(In this 
paper, the Finnish support is highlighted 
more than the also very important German 
and later also Canadian support, but only 
due to the author’s history and institutional 
memory as the Team Leader of TA Finland).

1997-1999: Cadastral 
Mapping and Land Registration 
Pilot Project (CMLRPP)

2000-2002: Cambodia Cadastral 
Project (CCP) and Land 
Management Project (LMP)

to facilitate and accelerate the introduction 

facilitated the land policy and land 

Sub Decree 

improve the technical performance of 

resources and technical capacities of the 

such as land valuation, cost recovery 

 (Kampot and 
Kompong Thom)

in order after three decades of turmoil, 
Sub 

Decree on Establishing Cadastral Index 
Map and Land Register (Systematic Land 
Registration) 

Council for Land Policy (CLP) 

Statement of Royal Government 
on Land Policy 

Land Law 
Sub Decrees on 

Systematic and Sporadic Land Registration 
and Cadastral Commission (Land Dispute 
Resolution) to effectively implement the 

Strategy of 
Land Policy Framework 

media, land valuation, cost recovery, 

a development credit from the World Bank 

Land Management and Administration 
Project (LMAP)

municipalities (Phnom Penh, Kandal, 
Takeo, Kampot, Sihanoukville, Kompong 
Speu, Battambang, Siem Reap, Kompong 
Thom, Kompong Cham, Prey Veng.) out 

the most populated and fertile areas as 
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Introduction to the multi-
donor land management and 
administration project (LMAP)

Land Management and 
Administration Project (LMAP) 

Land Administration, Management, 
and Distribution Program 

Statement on Land 
Policy 

security and promote the development of 

for land administration; 

transparent Land Administration 

development of a modern 

mechanisms for land 
dispute resolution; and 

(The Central 

the only project-based structure to support 
LMAP.TS09L - Land Administration and 
Sustainable Development) and all interlinked 

The Component 3: Land titling 
program and development of a 
modern land registration system 

community participation; 

Land titles are issued 
’ and the ‘Land 

registration system is functioning well

The Subcomponent D, ‘Development 
of a modern land registration system’ 

ensure the security of titles and transactions, 

Review of land registration 
system and operational procedures; 

furniture and materials; and Establishment 
of land registration database 

Summary of the results and 
achievements of LMAP

municipalities to implement systematic 

the developed and continuously improved 

A modern digital Cadastral 

Database and Geodatabase 

system was developed 

locally and established 

to support effective and 

efficient systematic, 

sporadic and subsequent 

land registration
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Institutional development resulted in the 

study tours and continuous supervision and 

Mechanisms for land dispute resolution 

Lessons learnt from 
the lmap design

Project Design Process

the Paris Declaration on Aid Effectiveness 

their planned inputs in order to avoid any 

development and implementation of the 

Project Design in PAD

Indicators

and easy to measure and monitor, some 

outside the scope of land administration 

Weakness of the Project Design
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Lessons learnt from the 
LMAP implementation

General Project Implementation 

commitment, proper coordination and 

real local conditions and circumstances, 

(CPMO) was the only project-based 
structure to support LMAP.) 
the Ministry, its human resources, 
technical capacities and implementation 
of the land administration activities 

Work Planning, Reporting 
and Supervision

effective and successful concept in 

mission monitored and supervised the 

consultants hired for the supervision 

have had more fruitful inputs to help 

addition, WB carried out also other 

Financing, Budgets and Procurement

unilateral suspension 

the WB decisions, indecisions and its 

Technical Assistance (TA)

An important lesson learnt is that 

to the local counterparts (Anttonen, 

Public Awareness and Community 
Participation (PACP) and 
Public Relations (PR)
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Systematic Land Registration

to the provincial level made the land 

Aerial Photography and 
Orthophoto Production

procurement process or the suspension, 

Cadastral Surveying and Mapping

Accuracy is money. 
cadastral survey accuracy standards 

In rural areas, orthophoto interpretation 

Development of a Modern 
Land Registration System

international standards, a modern land 

Subsequent Land Registration

of the cadastral system, the rate of 

Land Dispute Resolution

The open, public and 

transparent systematic 

land registration 

procedure has turned 

out to be successful in 

solving most of the land 

disputes already during 

the fieldwork, public 

display or the conciliation 

by the Administrative 

Commission 
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focused mainly on dispute resolution 

unrealistic 
view of what the Cadastral Commissions 
could achieve during the project. There 
also was a failure to consider what 
the project as a whole was achieving 
in the area of land dispute resolution, 
meaning including the systematic 
land registration procedure itself 
and the ACs, which turned out to be 
able to solve 90% of land disputes 
successfully already during the 
registration process

Land Management

system in many cases hinders and 

use, private and state land areas and 

LMAP’s Scope, Role and Mandate 
in Land Administration vs., 
the Issues and Challenges of 
the Whole Land Sector

settlements, evictions and resettlement 



confuse the scope and mandate of the land 

Conclusion

From project to program, from 
‘donorship’ to ownership

and other support from Development 

and local capacities, mutual trust 

history, traditions and systems of the 

coordination, cooperation and real team 

involved (

coordinates donor efforts in the 

vision to action, from action to results 
and from results to real impact for the 
social and economic development of the 

Paris Declaration 
on Enhancing Aid Effectiveness 
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Note that the opinions in this paper 
are those of the author’s only and 

the Governments, Development 
Partners, companies and other 
agencies involved in the project. 

Exporting often inflexible 

western theories 

to dynamic eastern 

realities can easily be 

counter-productive, if 

done ignoring the local 

project implementation 

environment
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T

direction of the vectors of movement, 
their analysis and assessment is of 

stations on the territory of the Balkan 

permanent stations on the territory of the 

Seasonal solutions

stations on the territory of the Balkan 

different types of receivers and antennas 
and for some of them the receiver or 

Figure 1

respective season of the involved 

Geodynamical study of the 
territory of Balkan peninsula
Geodynamic investigations have been accomplished on the base of GPS data of all free 
available GNSS permanent stations on the territory of the Balkan Peninsula within 
the time of four and five years in winter, spring summer and autumn seasons

Keranka Vassileva
National Institute of 
Geophysics, Geodesy 
and Geography, 
Bulgarian Academy of 
Sciences, Bulgarian

Figure 1: Location of the Balkan Peninsula GNSS permanent stations involved

 GPS
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Winter solution

Estimations of station velocities 

accomplished 
[Vassileva, 

estimations of the 
velocity vectors 
are consistent 

three components 
VX, VY, VZ

components of 
the Eurasia plate 
rotation pole 

Boucher, 
Altamimi, 2008

Spring solution

Vassileva, 2010

Comparison of the velocity estimations 

Figure 3

Summer solution

stations on the territory of the Balkans 

[Vassileva, 2011

and station velocity estimations have 

Figure 2: BP horizontal station velocity vectors in winter 
time with respect to the stable part of Eurasia

Figure 4: BP horizontal station velocity vectors in summer 
time with respect to the stable part of Eurasia

Figure 3: BP horizontal station velocity vectors in spring 
time with respect to the stable part of Eurasia
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Figure 4

[Stangl et al., 2008 Caporali et 
al., 2009, 2011 Hefti, Igondova, 
2009 Becker et al, 2010]

Autumn solution

stations on the territory of the Balkans 

Vassileva, 2012

Figure 5

[Hefti, Igondova, 2009 http://www.
epncb.oma.be/_dataproducts/products/
timeseriesanalysis Milev et al., 2010
[http://itrf.ensg.ign.fr/ITRF_solutions

In all four seasons the main directions 

Stangl et al., 2008 Milev 
et al., 2010
direction of the movement of the most 

Stangl et al., 
2008 Caporali et al., 2009 Hefti, 
Igondova, 2009 [Becker et al., 2010

Analysis of the 
seasonal solutions

vectors relative to the Eurasia plate 

Boucher, 
Altamimi, 2008

and Up components are compared and 
Figure 6 for all four seasons.

Comparison of the velocity estimations 

Figure 5: BP horizontal station velocity vectors in 
autumn with respect to the stable part of Eurasia

Figure 6: Comparison of ETRF2000 seasonal BP station 
velocity vectors in North, East and Up components
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or only in one or 

As it is 

Figure 7

are kept the same for most of the stations 
(Figure  

respect to the antenna monumentation, 

impact of the seasonal variations on 

variations due to the shorter time span 

. 

and their velocities are estimated only 

data 

Figure 7: Horizontal velocity vectors of BP stations 
in winter, spring, summer and autumn time
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Conclusion

stations on the territory of the Balkan 

station velocity vectors relative to 

analysis and interpretations in 

Reference

 

 

Improved coordinate time series from 

 

education and professional practice 

International symposium on modern 

of the International symposium on 

International symposium on modern 
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S

takes into account different indicators 

What is Coexistent Urbanism? 

hand encompasses a set of theories and 

Space syntax software and GIS

A hybrid GIS space syntax 
methodology for prioritizing slums
This study has shown that prioritizing intervention on the local level should be clearly supported by a declared 
political vision as well as a scientific methodology that takes in to account different factors and indices

Ayman M Ismail
Professor of Planning 
Fayoum University, Egypt 

Hussam Bakr
Professor of Architecture, 
Helwan University, Egypt 

Salma Anas
Masters Candidate 
Fayoum University, Egypt

 URBAN PLANNING

It is the role of the planners and the stake 

holders to increase the integration of the slum 

with the surrounded urban area and to identify 

the right direction of that integration
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Hillier, Julienne Hanson
at 
London
as a tool to help architects simulate the 

 

applications such as crime, transportation, 

Primary space syntax measures

Integration: Is one of the most popular 

least amount of turns to reach all other 

Methodology

propose that one has to consider three 

data include conventional indicators such 

Figure 1: Integration Measures

Informal Areas 
Decision 

Support Tools

GIS

Distance to
Core

UE Length

Road Index

Building
Index

Effectiveness

Neediness

Integration
Space
Syntax

Tools Measures Indicators

Figure 2 – Proposed DSS Methodology

Slum
Classification

Scenarios

‘Quick Win’ Scenario
Effectiveness

Rapid returns for the intervention, As any
slight intervention would increase the 

integration velue of the slum.

(complex index derived from depthmap)

‘Real Impact’ Scenario
Needness

Slums that need to be integrated
the most.

(complex index derived from depthmap)

Proximity to Periphery
Slums that are adjecent to

Urban edgeProximity to Core

Distence between the centre of
gravity of the slum area & the

centre of the city that is located
inside the core of integration 10%.

GIS Indices (by most)
Classified to roads index &

building index.
Low GIS indices means that this

slum is not too bad thus it is
excluded. Highest indices

are choosen.

Growth Rate
Higher growth rate is more
critical & needs more to be

upgraded while negative growth
rate is excluded.

Socio-Economic Indices
A complex index that includes

unemployment & illiteracy

UE-Length
Meters of the slum’s borders that are
adjacent to the urban edge. Higher
values indicate the slum becomes

more critical & in need to be upgraded
on a development axis away from the

urban edge.

Figure 3 - Decision making chart for prioritizing intervention
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it is optional to choose the slum that 

Case Study: Fayoum - 
the city of 10 slums

nature of these slums, their formation 

real need

elimination rather than a mathematical 

Figure 4 - Slums in Fayoum city

Table 1- : Basic data of the ten slums in Fayoum city 

Name Dar al Ramad Hakora Allawy Shefa Kohafa Sahel Gebali Hadka Kialen Saifeia

208 141 368 630 412 416 458 632 239 

C C C 
UE UE UE  UE UE UE UE 

C: Core    P: Periphery Source: ITC Fayoum governorate

Table 2: Socio-economic indices

Kohafa 
(2006) 

Allawy
(1998) 

Saifeia
(1998) 

Shefa
(QU 2013) 
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Ei = Ai i i i i i i i –Di

Ai

Bi

Di

Xi= Distance from centre of mass of 

The ‘Quick-Win’ Scenario 
(Effectiveness)

the second iteration is to choose 

The “Real Impact” 
Scenario (Needness)

Results

Figure 5: Applying the Methodology on Fayoum Slums

Figure 6 - Core of integration 
10% Fayoum city

Figure 7: Axial map of Fayoum 
city within the ring road
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Conclusion

intervention on the local level should 

Dar al Ramad Hakora Sahel Gebali Kialen Kohafa Allawy Shefa Saifeia Hadka 

Effectiveness
-0.422

Table 3: Depthmap indices

Figure 8: Effectiveness and Needness Indices using GIS

Name Dar El Ramad Hakora Sahel Gebali Kialen Kohafa Allawy Shefa Saifeia Hadka

Table 4 - Building index

Name Dar El Ramad Hakora Sahel Gebali Kialen Kohafa Allawy Shefa Saifeia Hadka

Table 5: Roads Index

tested to verify the utility of 

and simplest test is to 

is detrimental to the future 

Name Kohafa Allawy Saifeia Shefa

Table 6: Urban Edge Length (m)

Figure 9 - Building index using GIS

Figure 10 - Roads index GIS
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It is the role of the planners and the stake 

Figure 11: Google Earth image of Allawy

Figure 12: Proposed solution of Allawy

References
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RIA Novosti

China’s satellite data network 
reaches South China Sea

in south China’s island province of 

http://news.xinhuanet.com/

ISRO’s geoportal Bhuvan 
turns 3-dimensional

on all smartphones and functions like 

www.indianexpress.com/

Ecuador satellite hits 
Soviet-era space junk

A tiny Ecuadoran satellite that collided in 

http://www.spacewar.com/reports/

GMES and data, like geese 
and golden eggs

accurate information services to 

purposes recently came into focus in 

http://www.esa.int/

Nigeria: FG to Curb Insurgence 
with Satellite Imageries

http://allafrica.com/

Astrium delivers first VNREDSat-1 images just 48 hours after launch

www.astrium.eads.net/en/

Red River, Hanoi (Vietnam) Melbourne (Australia)
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Galileo update
Spain to host new Galileo 
Satellite Service Center

products and services in sectors such as 

and user communities of the open and 

developers of applications that use 

www.satellitetoday.com/

First Galileo FOC Satellite 
heads to testing

,

Center on the premises of the European 

www.gpsworld.com/

Galileo and GPS 
Synchronise Watches

time systems used to synchronise 

environments such as city centres, 

http://www.
hydro-international.com/ 

First authorized UAV flight in a 
urban environment in Italy !

of the Italian 

Basilica di S.M. 
di Collemaggio

http://www.suasnews.com/ 

Bihar, India launches aerial 
survey of revenue land

an aerial survey of revenue land in the 

http://

3D-enabled spatial data model 
for the Kingdom of Bahrain

International and the Survey and Land 

www.ordnancesurvey.co.uk 
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University of Massachusetts 
Boston Honors Esri President

University of Massachusetts, 
Boston’s commencement 

 NEWS - GIS

Congress cuts funding for 
updating flood maps 

www.propublica.org

1Spatial to raise £18m and 
purchase Star-Apic

www.cabume.co.uk

Pakistan promulgates Surveying 
and Mapping Ordinance 

http://www.app.com.pk

Flood Disaster: NEMA Undertakes 
Mapping of Vulnerable Areas

capacity in each community and its level 
www.thisdaylive.com

Rolta Wins Second Major 
Project from NSA, Oman 

www.rolta.com

New Land Surveying System 
Underway in Tanzania

title deed is conclusive evidence of 

http://allafrica.com/

Norway will open its topographic 
datasets to the public! 

http://blog.thematicmapping.org

GIS to guide pilgrims, 
worshippers in Makkah

that these courses aim to develop the 
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and develop the staff and promote 
www.arabnews.com

Obama Administration releases 
Historic Open Data Rules 

www.whitehouse.gov

Blue Marble Releases 
Global Mapper 14.2 

Drones provide humanitarian 
aid in Haiti

their second mission in Haiti to map 

 NEWS - GNSS

ISRO Navigation Centre 
near Bangalore unveiled

http://
articles.economictimes.indiatimes.com/

Cost of modernized ground 
control system for GPS 
satellites has increased 

Control System to its annual 

cost, schedule and performance 

Russia’s NIS GLONASS, 
India’s TechMahindra sign 
cooperation agreement

Both the parties intend to pool efforts 

provide advisory services to Indian 

http://indrus.in/news/

Smartphone Technology Inspires Design 
for Smart Unattended Ground Sensor

System (

sensors in less than a year, a marked 

http://www.darpa.mil/NewsEvents/
Releases/2013/05/29.aspx

NUDT makes high-performance 
satellite navigation receiver

http://www.ecns.cn/military/

Thailand’s GPS market tends to 
grow to reach Bt4 bln this year 

Service Research and Innovation 

market in the country that last year 
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He predicted that this year’s market share 

http://www.pattayamail.com/

Big earthquakes create 
global scale GPS errors

http://www.livescience.com/

Pakistan signs up for Beidou

http://www.theregister.co.uk

China invests $810M to create 
Beidou product ecosystem

http://www.zdnet.com/

Sri Lanka to monitor road 
safety with GPS 

http://www.futuregov.asia/

German robots sent to Oz to 
make GPS millimetre-perfect

Different antennas from different 

measurements of the deformation of 

http://www.theregister.co.uk/

GPS solution provides 
3-minute tsunami alerts

those in offshore Sumatra, Indonesia 

a tectonic plate slips under another 

turn is used as initial condition for 
a tsunami model to predict arrival 

time needed to provide a tsunami alert, 

on the northeast coast of Japan, out of 

http://esciencenews.com 
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 NEWS - INDUSTRY

R330™ GNSS receiver by 
Hemisphere GNSS

www.HemisphereGPS.com

NovAtel SPAN-CPT Receiver 
supports OEM6 GNSS platform

MEMS accelerometer inertial components 

Spectra Precision speeds Athens 
Metro Tram Extension

Chinese company to invest $294 
mn in mapping firm AutoNavi

Chicago Tribune

Northrop Grumman 
delivers 8,000th INS

Trimble adds photogrammetry 
module to surveyors software 

OHB contract for European 
Data-relay Satellite

communications to speed delivery of 

www.spacenews.com

New dual-antenna GNSS INS

that provides accurate position, velocity, 

Leica News

Co-op agreement with Aibotix

Updated version of Zeno 
Connect launched

‘future-proof’ enhancements 
to GR25 server
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acceleration and orientation under 

www.advancednavigation.com

Support & training for Canadian forces

http://blogs.ottawacitizen.com/

RTKLIB software supports 
NV08C Receiver Series.

the 

www.nvs-gnss.com

An Improved Step in China’s 
3D Geological Mapping

www.mapgis.com

Medicare Mapper Now Available

informative Medicare application called 
Medicare Mapper

www. critigen.com

Mapping Solution by AeroMetric

www.aerometric.com

F4Devices Announces Partnership 
with Laser Technology, Inc. 

use as a controller and data collector for 

www.f4devices.com.

Get Big Answers from Big Data

launched 

map applications for developers to truly 

where
www.esri.com

MAVinci Desktop 3.0 

MAVinci has recently released MAVinci 

MagicSBAS integrated into 
the IGS Real Time Service

 real time 

a server of the  suite and 

(

constellation, operational Satellite Based 

www.gmv.com

Ladybug Camera for Lynx 
Mobile Mapper by Optech

www.optech.com
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 NEWS - INDUSTRY

Worksite conditions are seldom perfect and GNSS signal outages can cause costly delays, but NavCom will help get you up and running 
again with StarFire Rapid Recovery.  

NavCom’s new StarFire Rapid Recovery feature helps you bridge GNSS signal interruptions by allowing you to quickly regain StarFire ac-
curacy up to 5cm once the GNSS signal is reacquired. NavCom’s StarFire Network, a Global Satellite Based Augmentation System, provides 

for redundancy to ensure system availability and position accuracy. 

We understand that in order to do the job right, you need the right tools and NavCom’s suite of StarFire productivity tools including StarFire 



 MARK YOUR CALENDAR

July 2013
ISR Asia 2013 

Kuala Lumpur, Malaysia
http://mycoordinates.org/isr-asia-2013/

GI Forum 2013

www.gi-forum.org

Survey Summit

www.esri.com/events/survey-summit/index.html

CASLE International conference on 
Management of Land and Sea Resources

www.casle.org

Esri International User Conference

www.esri.com

ESA International Summer 
School on GNSS 2013

www.congrexprojects.com/13m07

IGNSS 2013

www.ignss.org
International Geoscience and Remote 
Sensing Symposium (IGARSS 2013) 

www.igarss2013.org

August 2013
International Summer Seminar on GNSS

http://www.gnss-pnt.org/
summer_seminar/index.php

8th International Symposium on 
Digital Earth 2013 (ISDE 2013)

http://isde2013.utm.my/

September 2013
Multi-GNSS environment for 
sustainable development

Hoi An, Vietnam
http://navis.hust.edu.vn

Geo-Empower Middle East Summit

www.fleminggulf.com/All-Categories

ION GNSS 2013

www.ion.org

GDI APAC 2013: Geospatial 
Defence & Intelligence 2013 

www.geospatialdefenceasia.com

International Symposium & Exhibition 
on Geoinformation (ISG 2013) 

Kuala Lumpur, Malaysia 
www.voronoi.com/isg2013

October 2013
Intergeo 2013

http://www.intergeo.de/en/index.html

34th Asian Conference on Remote Sensing 

Bali, Indonesia
www.acrs2013.com/

ISGNSS 2013 

http://mycoordinates.org/isgnss-2013/

November 2013
GSDI World Conference (GSDI14) and 
the AfricaGIS 2013 Conference

www.gsdi.org/gsdiconf/gsdi14/

ICG-8: Eighth Meeting of the 
International Committee on GNSS

www.oosa.unvienna.org/oosa/
en/SAP/gnss/icg.html

December 2013
ION Precise Time and Time 
Interval Meeting (PTTI)

Bellevue, WA, United States
www.ion.org 

Fourth ESA Colloquium on Galileo

www.congrexprojects.com/13c15/

6th European Workshop on GNSS 
Signals and Signals Processing 

http://ifen.bauv.unibw.de/
gnss-signals-workshop/

EnsoMOSAIC v7.5 released

RIEGL Speeds up Accident 
Investigation

www.riegl.com

CHC introduces the X+  
GNSS Receiver Series

the conventional cost associated 

www.chcnav.com 
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INTEGRATION
IS OUR SOLUTION

sxbluegps.com
info@geneq.com
+1 514 354 2511

High Accuracy GIS Device

by Geneq inc.



Possibly the greatest saucer shaped technology since Roswell.

Aperture coupled slotted array. Sounds alien, but it is the technology behind NovAtel’s legendary Pinwheel™ antenna 
which is now available as an OEM module. With superior multipath rejection and a highly stable phase center, the 
Pinwheel OEM provides choke ring antenna like performance at a fraction of the size and cost. Best of all, only you 
will know it is from NovAtel. Success has a secret ingredient. Discover more at novatel.com/antennas

Integrate success into your                          .                         .


