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Precision engineered

Quality deliverables from
Photogrammetry and lidar data
As population and development continue to increase, up to date cadastral and topographic
information is essential for effective land management. Solid land information infrastructures
includes reliable cadastral and topographic data to gain access to updated information.
Trimble Inpho® Software is designed to precisely transform aerial and satellite images to
consistent and accurate point clouds and surface models, orthophoto mosaic’s and digitized 3D
features using state-of-the-art photogrammetry techniques.
These processes standardize and enhance geospatial data for national mapping, forestry, urban
development, utility and energy workflows. Using a modular approach, Inpho software can be
deployed as a complete, perfectly tuned system, or as individual components that integrate into
geospatial information production work flows.
Find out more: www.trimble.com/inpho

transforming the way the world works

From the Editor’s Desk

Prof Arup Dasgupta
Managing Editor
arup@geospatialmedia.net

U

Rise of the Civilian
Drones

nmanned Aerial Vehicles or UAVs, also known
as drones, conjure up pictures of a mean war
machine, controlled from far away, raining
death and destruction on the enemy. Like most
military technologies, UAVs have found their way into
civilian use from crop dusting to aerial photography
and thereby hangs a tale.
Remote sensing is always associated with satellites.
However, historically, remote sensing started with
military aerial surveillance, initially through black and
white photography, which was overtaken by colour IR
camouflage detection film. These technologies were
adopted for civilian survey and mapping. The arrival
of the Charge Coupled Devices or CCDs brought in
a major disruption in remote sensing. Initially, CCDs
were used on satellites because they were low powered,
did not require any mechanical scanners, and provided
digital data which maintained its integrity over time
and generations of reproductions. However, CCDs had
one major problem: The size of the CCDs restricted the
swath which did not create any problem for satellites
but restricted their usage on aircraft. Advances in CCD
technology resulted in both the increase of the size of
linear arrays and the fabrication of area arrays.
With these developments, people were ready
to write the epitaph for aerial surveys. But just as
CCDs replaced cumbersome mechanical scanners
on satellites, they also replaced aerial photographic
cameras with high-resolution digital cameras which
were more versatile because a single camera could
house both panchromatic and multispectral sensors.
Aerial surveys, therefore, took on a new life. Today,
while satellites promise high resolution up to 25 cm,

aerial cameras provide centimeter-level resolution
for high precision tasks. Aerial surveys have one big
advantage over satellite remote sensing; they provide
data acquisition as and when needed. The disadvantage
is that aerial surveys have to be approved by the local
aviation and, in some cases, security regulators.
This is where the UAVs score; they are cost effective
and hopefully should not require elaborate clearances.
However, like all disruptive technologies, civilian
use is beset with regulatory issues and regulators will
always first deny permission to be on the safe side,
particularly if the technology comes from the military
stables. It is interesting to note that model radio control
aircraft enthusiasts have already broken ground by
mounting cheap digital cameras on their models.
In India, wedding videographers make a neat pile
using a video camera on a quadcopter to provide a
novel record of the wedding procession. While such
recreational uses are limited by duration of flight and
line of sight control, UAVs will use longer duration
flights, possibly under autonomous control or remote
vision remote control.
Recognising these issues, national regulatory
authorities need to apply their minds to evolving a
set of rules that will allow the use of UAVs without
jeopardising security, causing danger to life and limb
and interfering with other aerial vehicles. Just saying
‘no’ is not an acceptable solution.
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2014’s BIGGEST
Mergers and Acquisition DEALS
The geospatial industry witnessed a spurt in mergers and acquisition
(M&A) activity throughout the year. This development was fuelled by
the interest of global e-commerce giants in startups offering innovative
geomatics tools that would complement their future endeavours

Trimble Grows at Torrid Pace
Trimble continued with its M&A spree this year too but with a keen focus on bolstering its
design-build-operate (DBO) and mining segments. In all, it snapped up eight companies.

Amtech Group: The UK-based Group has been
snapped up by Trimble to bolster its mechanical,
electrical and plumbing (MEP) construction industry
software solutions’ bouquet.
Gehry Technologies: AEC technology company that
provides design and project management solutions,
consulting services and project collaboration tools.
Load
Systems
International:
Canada-based
wireless and hardwired crane safety instrumentation
manufacturer.
Omega Group: Provider of cloud-based and
on-premise
operational
performance
support
software. The acquisition added enterprise GIS, big
data analytics and mobility-driven capabilities to
Trimble’s portfolio of traffic, crash reporting and crash/
crime scene reconstruction solutions.
Mining Information Systems: Australia-based Mining
Information Systems (MIS) added enterprise-level
information management capabilities to Trimble’s
mining solution portfolio.
Manhattan Software: A real estate and facility
management SaaS provider.
MAYBIM: The 3D BIM service provider was acquired
to strengthen Trimble’s MEP portfolio across the US.
GeoDesy: GeoDesy complements Trimble’s portfolio
of products acquired from SECO and Crain Enterprises
in 2008.
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Courtesy: Trimble

what it added to its kitty:

The recent acquisitions
have reinforced our
unique prevalence and
relevance across the
entire DBO spectrum.
The acquisitions have
included Tekla, Meridian,
Accubid, WinEst,
SketchUp, Manhattan Steven W. Berglund, CEO and
President, Trimble
and others.

Hexagon strikes M&A
deals with caution
Hexagon, which had edged its competitors in the
number of M&A announcements made last year,
continued with its expansion plans with slight caution
this year. The following are some of the companies
with which it struck deals:
North West Geomatics: The company provides
aerial mapping and related spatial data services
to engineering and mapping firms, environmental
consulting organisations and government agencies.
iLab: Brazil-based iLab Sistemas provides planning and
optimisation solutions for the agro-business sector, with
special focus in the sugar and ethanol industries. iLab,
together with Arvus and Leica Agriculture, now forms
the backbone of Hexagon's Smart Agriculture Solution.
Vero Software: UK-based developer of Computer
Aided Manufacturing (CAM) software.

Courtesy: Arvus

Together with advances
in sensor capabilities
and the acquisitions of
AHAB, Aibotix, Geosoft
and Tridicon, North
West Geomatics will be
an instrumental part in
Hexagon’s ambitions within
this field.

Ola Rollén
CEO & President Hexagon

Arvus: A manufacturer of precision agriculture solutions.
The acquisition of Arvus was a strategic step in the
further development of Hexagon’s Smart Agriculture
Solution portfolio.
Mintec: A developer of resource modelling,
optimisation, mine planning and scheduling software
for the mining industry.
SAFEmine: Provider of safety solutions for mining
operations.
Aibotix: A manufacturer of intelligent multicopter
systems for aerial applications. The Aibotix acquisition
is an important addition to Hexagon's photogrammetric
and mapping technology’s portfolio.
Pixis: At the end of 2013, Hexagon acquired Pixis
which has been the exclusive distributor of Intergraph
solutions in Chile and Peru since 1996.

Qualcomm spends $2.5 bn
on GPS chip maker CSR

Courtesy: Qualcomm

In a move to strengthen its efforts in the Internet of Things (IoT)
and connected cars market, Qualcomm bought GPS chip maker,
CSR. Cambridge-based CSR develops wireless communications,
audio and GPS chips for the automotive and consumer products
markets. It also makes chips for indoor location services.
Qualcomm plans to use CSR’s expertise to strengthen its focus
on IoT applications, as well as for its in-car infotainment division.
The deal is valued at approximately £1.6 billion ($2.5 billion
based upon an exchange rate of USD:GBP 1.6057).
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Google bets big money on
drones and imagery business
Skybox Imaging: Earlier this year, Google entered into an agreement to buy
Skybox Imaging for $500 million. The deal value is exactly half of what the
industry experts had suggested in June. Skybox’s satellites will be used by
Google Maps to deliver more accurate and up-to-date imagery.
Titan Aerospace: Google acquired this drone startup while the news was
still fresh in the market that Facebook was eyeing the company as a potential
acquisition target. Google struck a deal with Titan after Facebook disclosed
that it had instead bought Titan Aerospace’s competitor — UK-based Ascenta
— for its globe-spanning Internet plans.
Larry Page, CEO, Google

Fugro’s multiple
acquisitions

Fugro has been in news this year for winning the
contract for the MH 370 airline search operations. In
addition, the company also acquired three companies
to strengthen its portfolio.
Geofor: Fugro acquired the assets of African onshore/
near-shore geotechnical company, Geofor Group, to
strengthen its presence in the Central Africa region
and the French speaking African countries.
Roames: Previously a services unit within Ergon,
Roames, specialises in high-resolution mapping services
and solutions for the electricity distribution sector.
RailData: It specialises in the measurement of
absolute and relative position of railway tracks and
has developed a unique patent pending device that
measures data in three dimensions. RailData now
forms part of Fugro’s geospatial business, within its
survey division.
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DigitalGlobe snaps up
Spatial Energy
While this has been an eventful year for DigitalGlobe
— with the US government relaxing regulations on sale
of commercial imagery and the company launching
WorldView-3 — the company also smartly added
Spatial Energy to its shopping list. Spatial Energy is
one of the leading sources for digital imagery and related services for the energy industry. It helps energy
companies reduce the cost, time and effort associated
with acquiring and analysing complex geospatial information.

Spatial Energy’s
cloud-based solution
streamlines the process of
acquiring and analysing
complex geospatial data
and aligns with our goal
of delivering insight that
answers vital questions for
our customers.
Jeffrey R. Tarr,
CEO, DigitalGlobe

TomTom buys DAMS for France’s
telematics market
TomTom took over the fleet management business of Diffusion Artistique
et Musicale SAS (DAMS) in France. The transaction was expected to
add 27,000 subscriptions to TomTom Telematics’ install-base.
According to the company, France is the largest addressable telematics
market in Europe, with about 6 million commercial vehicles in use,
including light commercial vehicles, trucks and buses. By combining
the strength of existing TomTom Telematics activities with DAMS
Tracking, TomTom wanted to grab a major share of this market.
Courtesy: TomTom

Alibaba adds
mapping arsenal
Alibaba Group’s decision to acquire AutoNavi
Holdings for a reportedly $1.5 billion
grabbed the attention of the market experts
who were closely watching the e-commerce
giant’s performance ahead of a possible
initial public offering. Alibaba is trying to win
a big portion of China’s 618 million Internet
users with more services, and AutoNavi lets
it compete directly with Baidu Maps and
Tencent Holdings for taxi and restaurant
recommendation services. Alibaba’s initial
public offering now ranks as the world’s
biggest at $25 billion, netting underwriters
of the sale a more than $300 million windfall
after Alibaba’s shareholders parted with
few additional shares.

Tencent tries
outsmarting Alibaba
Tencent spent $187 million for 11.3% stake
in NavInfo, one of the China’s largest mapping companies. The deal was announced
closely after Alibaba acquired AutoNavi.
Tencent bought 78 million shares from
NavInfo’s owner, state-run China Siwei
Surveying and Mapping Technology Corp.
The deal made Tencent the second-largest
shareholder of NavInfo. NavInfo may be
used to power Tencent’s mapping apps.

Bentley eyes infra industry
with a stronger portfolio

Blueridge Analytics: Bentley Systems acquired Charlotte-based
SITEOPS provider, Blueridge Analytics to harvest the potential
of the site optioneering market. SITEOPS uses cloud-based
computing techniques to empower site development
professionals to move beyond engineering to optioneering,
which enables the exploration of engineering alternatives and
their costs.
eB Services: Bentley acquired the eB services business of
DocQnet Systems International, a South Africa-based services
organisation focused on project and asset information
management solutions. Through this acquisition, Bentley aims
to increase its capacity to provide professional services to
eB users.

Through the power of site
optioneering, owners can be
confident that their engineers
have considered the best
choices and arrived at the
most cost-effective solutions
for the constraints of their
respective sites.
Greg Bentley, CEO,
Bentley Systems
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HERE aims to be intuitive in real-time
After selling its device divisions to Microsoft, Nokia HERE has been
trying to revamp its operations and brand image under a new management team led by its new President and CEO, Rajeev Suri. Here’s
what it acquired:
Medio: Medio Systems is a Seattle-based company offering
real-time predictive analytical solutions. Originally announced on
June 12, 2014, the transaction is designed to enable HERE to rapidly
innovate in the area of contextual mapmaking.
Desti: Desti is a spin off of SRI International — the group responsible for Apple’s Siri. Although it is not clear exactly how Desti will be
incorporated into HERE, but the assumption is that Nokia will use it
to make its system more intuitive.

Altus Group expands
market share
The Altus Group announced asset acquisition of
Maltais Geomatics to increase its market share and
broaden the service offerings of the company’s
geomatics business unit (Altus Geomatics). The
combination of MGI’s diversified service lines and
blue-chip client list furthers Altus Geomatics’ strategy
to grow its market presence in Western Canada.

Rajeev Suri, President &
CEO, Nokia

The acquisition
intensifies our
market position in
geomatics services in
Western Canada while
contributing to the strong
and recurring revenue
streams provided by
Altus.

Bob Courteau, CEO,
Altus Group

Apple grabs Spotsetter

Xiaomi grabs Careland

Apple stuck its head low and announced only
one acquisition this year, after acquiring over two
dozen startups in 2013. The company grabbed
map service provider Spotsetter in order to
compete with Google Maps. Spotsetter was
designed by former Google Maps consultants,
Stephen Tse and Johnny Lee. Spotsetter takes
recommendations and reviews from friends in
order to create a personalised social map. While
it is not clear how much Apple has invested in
the acquisition, the company surely has added
Spotsetter to bolster its mapping services.

Beijing-based Chinese smartphone maker
Xiaomi invested RMB84 million ($14 million)
in Shenzhen-based GPS mapping technology
firm Careland Information System. Careland is a
provider of GPS maps, navigation software and car
networking services. Careland says it will use the
proceeds to further develop its GPS technology
and strengthen its mobile platform services. Xiaomi
will integrate Careland’s services into its devices
but it faces strong competition from Baidu, Alibaba
and Tencent, which account for the majority of
China’s mobile map market.
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Looking back @2014
The Buzz Makers
Anatomy of the
geospatial market
A number of research reports
were released through the year
that estimated various sub-sectors
of the geospatial industry.
Smart City: With the buzz
surrounding smart city technology
it was important to ascertain
the value of the market. India
is one of the countries that
has made several important
announcements this year in this
respect, including the 100 smart
cities project announced by the
government. Navigant Research
forecasted the global market
to be worth more than $27.5 to
$8.8 billion in 2014. The report
projected the Asia Pacific region
to become the largest market for
smart city technologies by 2015,
and predicted that the region
would annually contribute $11.3
billion by 2023. The cumulative
global investment in smart city
technologies is expected to total
$174.4 billion from 2014 to 2023.
Precision Farming: The precision
farming market is expected to
benefit from emerging market
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investments that are lifting the
standards of agriculture, while the
developed markets are expected to
continue investing in more efficient
precision farming techniques,
systems, and procedures, which
offer high yields and profits. The
surge in the adoption of precision
agriculture technologies was
recently assessed in a report
published by MarketsandMarkets.
The research company has
forecasted the precision agriculture
market to be worth $4.55 billion by
2020. The report also stated that the
market would grow at a CAGR of
12.2% from 2014 to 2020.
UAV: According to a report
published by the Teal Group,
Unmanned Aerial Systems (UAS)
or Drones market would be a
$91 billion industry by 2024. The
report forecasts that the annual
UAV spending will nearly double
over the next decade from current
worldwide UAV expenditures
of $6.4 billion annually to $11.5
billion. The growth of the drone
market is mostly fuelled by military
organisations in the United States
and other countries. According
to the report, drones used for
non-military purposes make up a
relatively small portion of today's

UAV market, with only 11% of
all drone technologies currently
being developed and produced
for civilian uses. However, the
report states that by the end of the
decade, the share of the market
devoted to non-military drones is
expected to grow to at least 14%
of the total market for drones.
Nanosatellites: Meanwhile, a report
published by ReportsnReports
estimates the nanosatellite and
microsatellite market to grow at
a compound annual growth rate
(CAGR) of 21.8% from 2014 to
2019. This means that the market
would swell from $702.4 million in
2014 to $1887.1 million in 2019.
Aerial Imagery: The global aerial
imaging market — valued at $0.97
billion in 2013 — is expected to
see strong growth (CAGR 13.4%)
from 2014 to 2020, according to a
market research report published
by Transparency Market Research.
And finally, a report by market
research company, IBISWorld,
claim that the revenue from
surveying and mapping services
industry is expected to garner $3.6
billion between 2014 and15, up by
1.4% from the previous year.

WorldView-3 launched
DigitalGlobe had a promising year with three
notable achievements: the successful launch
and commissioning of WorldView-3; the
completion of GeoEye integration programme;
and the decision by the US government to allow
DigitalGlobe to sell higher resolution commercial
satellite imagery. DigitalGlobe has said that it
estimates a $400 million-a-year global market
for high resolution satellite imagery.
The company also introduced its 50cm TRUE satellite imagery products. Although, DigitalGlobe has
been delivering true 50 cm imagery since the last five years, this new product line was created to inform
customers about the quality of images. In addition, the sixth and one of the most powerful high-resolution
commercial satellites WorldView-3 was launched this year after a three-month delay. DigitalGlobe now plans
to launch GeoEye-2 (now WorldView-4) in mid-2016.

TOTAL RECALL
M&A 2014

European Parliament okays satnav funding
The European Parliament has approved funding for the region’s two
satellite navigation programmes — Galileo and the
European Geostationary Navigation Overlay Service
(EGNOS) — until 2020. The European Union will
Funding
spend €7 billion ($9.4 billion) to complete the
by EU
satellite navigation infrastructure and launch the
services. The overall economic impact of Galileo and
EGNOS is estimated to be around €90 billion over the next 20 years.

$9.4 bn

World Bank maps Africa’s natural resources
In July, the World Bank launched a $1billion plan to map Africa’s natural
resources with the aim of delineating more clearly the continent’s
uncovered mineral wealth. Dubbed the 'Billion Dollar Map' for its
meteoric price tag, the decade-long initiative will scour a century of
historical research into the continent’s mineral makeup and collate it in
a public database. The project will then finance governments to conduct
exploration to fill in the gaps.

Google’s Project Tango whips
up new mapping technology
Google has launched a new research
project aimed at bringing 3D technology
to smartphones for potential applications
such as indoor mapping, gaming and
helping blind people navigate. Dubbed
as Project Tango, it is an ambitious
attempt by ATAP, a skunkworks division
with the Defense Advanced Research
Projects Agency (DARPA) roots, to give
smartphones the ability to do realistic 3D
mapping and create virtual experiences as
the phone’s owner moves through the real
world. Tango exists as a 5-inch Android
phone prototype, running customised
hardware and software which can track
the full 3D motion of the device, while
simultaneously creating a map of the
environment.

UK-France seal deal for space collaboration
The UK Space Agency and the Centre National d’Etudes Spatiales
(CNES) have signed an agreement to work together on space activities.
The agreement includes £15 million ($25 million) of UK investment in
key instruments for the next generation of European weather satellites
and will enable UK scientists to conduct the most
comprehensive global survey of Earth’s surface water.
The agreement paved way for joint work on earth
UK
observation and space weather research.
Investment

$25 mn
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Russia, China
join hands for satnav
Geoinfo contributes €69mn to Irish economy
The geospatial information industry contributed €69.3 million ($94.17
million) to the Irish economy in 2012 and when multiplier impacts are
included, this estimate is more than €120 million ($163.78 million),
a report commissioned by Ordnance Survey Ireland (OSi) suggests.
This report was submitted to OSi by Indecon International Economic
Consultants. According to the report, the industry generated sales or
output valued at €117.5 million ($160.36 million) in 2012, and spent
a total of €84.4 mn ($115.19 million) on salaries of
1,677 full-time equivalent persons who were directly
employed by the industry, which, in total, supports
Contribution
the employment of 3,087 people. The report also
of geoinfo
found the use of geospatial information has saved the
public sector money; estimating €82 million per year
is saved on administrative costs in both local and national government.

$94.17mn

Quantum compass to replace GPS?
Scientists from the Defense Science and Technology Laboratory (DSTL)
of UK claim that they are three to five years away from creating a new
navigation system that would not rely on space-based technologies.
A ‘quantum compass’ might replace GPS, first in military and then on
smartphones. The Ministry of Defence (MoD) is keen to develop a
quantum compass because GPS doesn’t work under water. The DSTL has
developed a quantum navigation system resembling a ‘1-metre-long shoe
box’. Scientists are now focusing their efforts on miniaturising the device.

Russia has signed an agreement
with China to place ground
stations of global navigation
satellite system GLONASS in
China and to deploy Chinese
navigation satellite stations
of BeiDou in Russia. Both
countries see prospects for
cooperation between GLONASS
and BeiDou in the sphere
of regional support and the
development of chipsets. For
the administrative purpose, a
‘Russia-China Centre for the
implementation of satellite
navigation technologies in the
civil sphere’ will be
established by the end of
2014. The Centre will be the
controlling authority and would
determine the future activity
of the joint venture as well as
deal with all issues related to its
operations. The Russian Space
Agency has also stated that it is
interested in setting up a joint
venture with India to produce
equipment for GLONASS.

The curious case of the missing MH370
The Malaysian Airlines flight MH370 went missing on March 8, and every
new piece of information seemed to shroud the flight’s disappearance in
more mystery. Theories ranged from hijacking to sabotage to a possible
suicide by one of the pilots. Finally, citing satellite-data analysis by British
firm Inmarsat, Malaysian Prime Minister Najib Razak concluded that the
flight, which vanished while flying to Beijing from Kuala Lumpur, crashed
thousands of miles away in the southern Indian Ocean and none of
the passengers or crew on board survived. Twelve countries joined in for the search-and rescue efforts.
Despite Australian, French and Chinese satellites producing images of possible debris in the southern
search corridor in Australia, no concrete proof emerged. This tragedy has provided a convincing case for the
necessity of continuous and uninterrupted monitoring of our planet, and though there are a ‘plethora’ of
imaging sensors orbiting, none were looking ‘where and when’ it was most needed. As for what actually
happened to flight MH370, we still don’t know.
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UN-GGIM endorses draft resolution on
Global Geodetic Reference Frame
The United Nations Committee of Experts on Global Geospatial
Information Management (UN-GGIM) backed a draft resolution
on the Global Geodetic Reference Frame (GGRF). During its
recent meeting at the UN Headquarters in New York, the
Committee recognised that there is a growing requirement
for more accurate measuring of the changing planet, down to
millimetres. It is also considering how to enhance intergovernmental cooperation that will lead to geospatial data interoperability as no single country can maintain the GGRF alone.
The committee felt that more member states can work towards increased open sharing of geodetic data, standards
and conventions. The UN member states also elected a new bureau. Dr Vanessa Lawrence from the United Kingdom,
Dr Li Pengde from China and Dr Eduardo Sojo from Mexico have been announced as co-chairs. Sultan Mohamed Alya
from Ethiopia has been announced as the Rapporteur.

TOTAL RECALL
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GAGAN for South East Asian countries
In a bid to generate financial returns and demonstrate its next-gen
navigation and surveillance technologies, India is considering
providing GAGAN system to countries of South East Asia. There are
also plans to provide global navigation services by clubbing GAGAN’s
capabilities with existing GNSS.
The Indian Space Research Organisation’s (ISRO) Chairman K.
Radhakrishnan and NASA Administrator Charles Bolden recently
signed two documents to launch a joint satellite mission to observe
earth and set up a pathway for joint missions to explore Mars. The
two agencies also inked a deal to work together on the NASA-ISRO
Synthetic Aperture Radar (NISAR) mission, which is scheduled
for launch in 2020. NISAR will be the first satellite mission to use
two different L and S band radar frequencies to calculate changes
in earth’s surface less than a centimetre across, and will help in
observing a wide range of changes from the dynamics of earthquakes
and volcanoes to the flow
rates of glaciers and ice
sheets. The joint mission
will also make global
measurements of the causes
and consequences of land
surface changes. Potential
areas of joint research
include ice sheet collapse,
ecosystem disturbances and
natural hazards. China and
India also signed an MoU
to jointly develop remote
sensing satellites.

Pitney Bowes, SAP sign
global OEM agreement
Pitney Bowes and SAP have
signed a global original equipment
manufacturer (OEM) agreement
that will enable the former to
develop geospatial and location
intelligence solutions using the
SAP HANA platform. As part of this
agreement, Pitney will develop and
market new business intelligence
and mobile solutions that run on
SAP HANA. The companies claim
that these solutions will help
telecommunications
companies
build more profitable coverage
maps, help consumer product
goods’ companies refine their
supply chain processes, and offer
oil and gas providers a way to optimise product and pricing strategies.
“Through this strategic agreement
with SAP, we are furthering our commitment to clients by helping them
become more competitive and
successful with the strategic use of
advanced data and location technologies,” said Mark Wright, President,
Digital
Commerce
Solutions,
Pitney Bowes.
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One of the imagery released by UrtheCast

UrtheCast moves from imagery to video
UrtheCast, which in the first quarter of the year released two images of
earth captured by its medium-resolution camera (MRC) onboard the
International Space Station (ISS), is now developing the world’s first Ultra HD video platform of earth from
space. The company is now geared up to unveil up to 150 videos of 60 seconds each (at 30 frames per
second speed) of earth in 4K resolution. Later in the year, UrtheCast announced that it will install two more
sensors on the NASA segment of the International Space Station (ISS) to expand its earth observation data
stream. UrtheCast intends to develop two sensors — a high resolution dual-mode optical/video camera and
a high resolution dual-band Synthetic Aperture Radar (SAR) — which will complement its current sensors
aboard the ISS. The sensors and their components are scheduled to launch in 2016, and it is anticipated that
the data will be available in 2017. The company has also received a $3-million Authorisation to Proceed (ATP)
payment from a confidential customer for a five-year contract valued at $65 million.

BeiDou achieves 1m
accuracy, QZSS strives
for cm accuracy
The BeiDou navigation satellite
system has achieved a positioning
accuracy within 1 metre. The
BeiDou Radio Beacon-Differential
BeiDou Navigation Satellite System
is an augmentation system that
provides improved positioning
accuracy of the BeiDou by
broadcasting differential corrections
to BeiDou receivers in the medium frequency radio beacon
band. The system can be applied
in sailing, marine exploration and
maritime charting and monitoring.
Meanwhile, Mitsubishi Electric, the
prime contractor of Japan’s QZSS,
is set to launch the first commercial
centimetre-scale satellite positioning technology. The expansion of
system will be carried out via a
$526 million
contract, under
which Mitsubishi
will build three
QZSS
navigation satel- contract value
lites and launch
them by the end of 2017.

$526 mn
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AidData, AfDB launch MapAfrica
The African Development Bank (AfDB), in partnership with AidData, has
launched an online platform that enables citizens, government officials
and donors to view the geographic location of AfDB’s investments
in development projects throughout Africa at its annual meetings in
Kigali. The platform called MapAfrica was developed using Esri’s ArcGIS
platform, specifically ArcGIS API for Javascript and ArcGIS for Server
technology. Currently, MapAfrica contains more than 6,000 geocoded
project locations and users can filter those project locations by country,
sector and year. Users will also be able to select one project and view all
implementation locations.

Greece earns access to Sentinel data,
Bulgaria joins ESA
European Space Agency (ESA) and Greece have signed a first
arrangement that establishes access to Sentinel data. Under the
agreement, the National Observatory of Athens (NOA) intends to set up
a national mirror site for hosting and distributing Sentinel data, ensuring
the access, archiving and redistribution of Sentinel data and products for
the derivation of value-adding environmental services and information.
The objective of this activity is to provide data for priority national
activities between Greece and neighbouring southeastern Mediterranean
and Balkan countries, as well as the Black Sea Region.
In another development, the Bulgarian government
has become a member of the ESA, which consists of
Value of ESA's
twenty member states. Each year ESA launches proprogrammes
grammes worth over €3 billion. Prior to the signing of
the agreement, all EU countries, except for Bulgaria
and Croatia, could participate in projects funded by ESA.

€3 bn

Agreement to continue COSMO-SkyMed programme
Thales Alenia Space has signed an agreement worth €66 million with the Italian Space Agency for the
continuation of the second generation COSMO-SkyMed (Constellation of Small Satellites
for Mediterranean basin Observation) programme. The agreement will initiate Phase C3
of the programme that covers activities relating to the completion of the basic design and
value of
includes two performance satellites and all terrestrial infrastructure. COSMO-SkyMed is a
agreement
four-spacecraft constellation, conceived by ASI (Agenzia Spaziale Italiana), and funded by the
Italian Ministry of Research (MUR) and the Italian Ministry of Defence (MoD). The programme is managed in
cooperation with ASI and MoD.

€66 mn
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Airbus wins Peru’s EO mission contract
For its maiden earth observation mission, Peru has signed an
agreement with France to purchase a $213 million satellite.
Airbus Defence and Space was awarded the contract to develop,
construct and launch this earth observation optical satellite system.
The contract covers supply of a ground control segment, image
reception and processing centre, as well as a complete training
programme for Peruvian engineers and technicians for developing
tailored imaging applications. The Asrosat-300 satellite will be
able to provide Peruvian authorities accurate information to
take measures for
prevention of natural
disasters by predicting
weather patterns. The
high-resolution
satellite can capture
images with a
spatial resolution
of 2.5 metres.

Private eye for satellite
imagery launched
Satellite imaging specialist
Raymond Harris and space lawyer
Raymond Purdy have launched
the world’s first space detective
agency, Air & Space Evidence. The
firm was incepted to provide the
public with an opportunity to use
space imagery as an evidence tool
in legal disputes. The company’s
target market would encompass
legal practitioners, insurance
investigators, governmental and
statutory enforcement agencies,
etc. Although, the company did
not clearly mention the names
of satellite imagery suppliers
from whom it would procure
the imagery, experts believe
Planet Labs, Skybox Imaging,
DigitalGlobe, and few aerial
imagery providers would be the
likely candidates.

Cube Globe unveiled at G20 Leaders Summit
The world-first interactive and cinematic display of spatial data
visualisations — Cube Globe platform — was unveiled during the
G20 Leaders Summit on November 15-16. It is a WebGL and HTML5
application which combines a 3D geobrowser with 2D HTML. The user
interface displays HD video, interactive 3D models and dynamic charts,
as well as traditional multimedia. An in-house GeoServer is used to
publish government and third party datasets with speed. Developed
by the Queensland University of Technology team, the Cube Globe handles massive quantities of geospatial
data in diverse formats and from several sources and visualises it, using immersive animation, visualisation
and multimedia design on a scale not realised anywhere else globally.
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SkySat-2 releases first images
Merely two days after its launch, Skybox Imaging’s SkySat-2 earth observation
satellite released its first imagery. The imagery highlighted Bangor, Maine and
Port-au-Prince, Haiti. Skybox Imaging launched its SkySat-2 EO satellite on July SkySat-2 image of Port-au-Prince
9, 2014. The SkySat-2 launch is a follow up to SkySat-1, which was launched
last year, and captured some of the world’s first HD video of Earth taken from space. Skybox plans to launch
another 22 satellites that will be used to collect additional high-resolution images of earth and its landmarks.

OS mulls over GPS-aligned coordinate system
The Ordnance Survey (OS), Britain’s national mapping agency, is
contemplating discarding its system of coordinates on maps devised
more than 180 years ago. The national agency is gathering views on
changing its latitude and longitude markers to a system used by most
GPS devices. However, the organisation clarified that while national grid
references are not going to be changed, it may change the lat and long
datum to the WGS84 model, in recognition that most users now refer to
that, rather than its present Airy 1830. To support the increasing usage
of GPS devices, OS is considering options that could help bring digital
navigation devices and paper maps closer together.

Failed to find a buyer, NZAM liquidated
Digital NZ Aerial Mapping (NZAM), a company that has handled several
aerial mapping projects on New Zealand for around eight decades,
recently went in to liquidation after it could not find a buyer. The decision
to put NZAM in receivership was taken after the company ran out of cash,
with $1.5 million in payments outstanding from contracts in Saudi Arabia.
Fifteen of the Hastings-based company’s staff have been made redundant.
The remaining seven have been kept on to complete work and assist
with the sale. In 2010, the company was contracted by the governments
of Saudi Arabia and Kuwait to accurately mark out and map their shared
border. However, a failure in collecting the payment further worsened the
already deteriorating financial health of the company.

First images from
SPOT 7 released
Airbus Defence and Space released
the first images obtained from its
SPOT 7 satellite mere three days
after its launch. The images were of
Bakou — capital of Azerbaijan; Fiji,
Mecca, Réunion — a French Island
in Indian Ocean, and Sydney.
SPOT 7 can provide imagery of 1.5
metres resolution and is identical to SPOT-6. Both satellites are
designed for ten years’ service,
and were constructed by Airbus
Defence and Space. SPOT-7 is
the seventh spacecraft in France’s
SPOT programme.

SPOT-7 imagery of Sydney Australia

S Korea, Uzbekistan tie up on spatial information
A MoU was recently signed between Goskomzemgeodezkadastr (State Committee of the Republic of
Uzbekistan on Land Resources, Geodesy, Cartography and State Cadastre) and Ministry of Land, Infrastructure
and Transport of Korea on cooperation in the field of spatial information and land management. The two
countries will exchange experiences, and South Korea will familiarise Uzbekistan with the best practices in the
field of geographic information systems and the latest technology in the field.
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Images of
Change
the earth’s climate is changing at an
alarming rate. The effects of global
warming and climate change are
clearly visible on the environment.
Glaciers are shrinking, ice on rivers
and lakes is breaking up earlier than
usual, and extreme weather events
have become the norm. Urban
growth and deforestation paint a
worrying picture. NASA released a
series of images which highlight how
rapidly our earth is changing.
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Glacier calving,
Antarctica: An
iceberg estimated
to be 35 by 20
km separated
from Antarctica’s
Pine Island
Glacier between
October 28 and
November 11,
2013. The glacier
broke away at an
alarming speed
within a span of
15 days.
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Focus3D X130: The
mid-range laser scanner

FARO Technologies launched a new FARO
laser scanner model called Focus3D X 130.
With a scanning range of 130 metres,
it is suiatable for mid-range scanning
applications such as architecture, BIM, civil
engineering, industrial manufacturing,
forensics, and accident reconstruction. It
records architectural façades, complex
structures,
production
and
supply
facilities, accident sites, and large-volume
components. With its integrated GPS
receiver, the device is able to correlate
individual scans in post-processing. The
scanner has a battery runtime of 4.5
hours and a high level of flexibility and
endurance. It offers distance accuracy up
to ±2mm and is equipped with sensors for
GPS and Compass, a height sensor, and a
dual axis compensator.

Leica ScanStation P 15: For
precise laser scanning

Leica Geosystems released its versatile 3D
laser scanner, the ScanStation P15. Suitable
for a range of non-surveying applications,
including interior and short-range uses. It
is reliable, robust and suitable for a range
of environmental conditions and delivers
high-quality data fast. It achieves a fast
million-points-per-second scan rate and
delivers high quality 3D data for project
scans with ranges of up to 40m. With an
environmental rating of IP54, it operates
at temperatures ranging from –20° C to
+50° C and also enables 3D scanning in
full sunlight or complete darkness. It also
features an intuitive and user-friendly
touchscreen interface.

Mobile Mapper 20: Extends
GIS capabilities in field

Spectra Precision introduced its new
MobileMapper 20 GIS handheld. It offers a
new bright VGA colour touchscreen display,
a 5 MP camera for higher resolution images,
doubled memory capacity and 3.5G cellular
performance. The MobileMapper 20 also
comes with a standard 2-year warranty. It
provides real-time GPS accuracy of better
than two metres and post-processed accuracy
of half-a-meter using MobileMapper Office
software.
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iXU 150: Smallest and lightest
aerial camera

Phase
One’s
new
integrated
digital
medium-format aerial camera, iXU 150, is
built with a 50MP CMOS sensor offering 8,280
pixel cross-track coverage. The sensor offers
68% more capture area than the sensor in any
full-frame 35mm DSLR. Quality captures are
now possible across its full range
from ISO 100 to 6400, at
a capture rate of 0.8 seconds
per frame. Its light
weight and small
footprint makes
it suitable for
UAV integration,
mapping.The
camera comes with
an option of multiple sensor configuration,
which makes it suitable for photography mission.

Nikon Nivo M+:
Mechanical total stations

Nikon-Trimble, a joint venture between
Nikon Corporation and Trimble, launched
a new series of total stations. The Nivo M+
series is a new range of compact, high-precision, bluetooth-enabled mechanical
total stations. It offers a distance
measurement
accuracy
of
up to ± 2 mm and provides a
long-distance
reflectorless
measurement range of 500
metres (1,640 ft.). In addition, the Nikon Nivo M+
series includes a coaxial laser
pointer, and an optional laser
plummet plus
onboard storage for
25,000 points. The Nivo
M+ series is available in 2,
3 and 5 inch models to meet
specific accuracy needs.

Topcon GLS 2000:
Driving BIM adoption

Hyperspectral Imager: for chlorophyll
fluorescence emissions

Headwall released a new hyperspectral imager targeting very
high resolution spectral measurements of 0.1 nm over specific
spectral ranges which yield indicators of vegetative fluorescence
to measure plant health. The ability of the instrument to analyse
chlorophyll fluorescence emissions at extremely high resolution
and high throughput gives remote sensing researchers and
precision agriculturalists exceptionally valuable data from which
to make environmental decisions. The new instrument is smaller,
lighter, and is optimised with robust packaging for airborne and
satellite deployment. The sensor is based on Headwall’s all-reflective concentric optical design that uses very precise and
high diffraction-efficiency gratings for simultaneous high spatial
and spectral resolution of < 0.1nm across the spectral range of
the instrument.

The Topcon GLS-2000 is a compact
and lightweight full-dome laser
scanner that allows users to
accurately capture 3D data. With its
350m (1,150ft) eye-safe long-range
scanning technology, the GLS-2000
features survey-grade accuracy that
reduces the amount of scan setups
required on site. Its dual-axis
compensators provide tighter
registration, overall increased accuracy, and
increased field flexibility to help meet
the needs of unique
site logistics and
project situations.
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Routescene LidarPod: A 3D
mobile mapping solution

Routescene’s new 3D mobile mapping
solution, the Routescene LidarPod, uses
Velodyne LiDAR technology to provide
rapid 3D data collection and automated
processing. Although, LidarPod has been
developed specifically for use on UAV, it
can also be fit onto any mobile platform
such as a car or a boat. This flexibility
would be beneficial for many sectors
and situations where accurate mapping
is essential but difficult to achieve. The
solution includes LidarViewer, a software
that enable users to convert, analyse
and filter huge volumes of point cloud
data. Its powerful filters enables users to
extract relevant data for use in third party
software, such as GIS and CAD packages,
which are unable to cope with such large
data volumes.

Spectra Precision Focus 35:
Robotic total station

FOCUS 35 is a new range of motorised total
stations providing accurate measurement.
Its robotic instrument moves the power
of the observer from the instrument to
the range pole, improving efficiency.
The speed of observation and precise
positioning of the FOCUS 35 Robotic Total
Station is provided by StepDrive motion
technology, which controls the horizontal
and vertical motion of the motors. The
FOCUS 35 has a built-in tracking sensor
that uses LockNGo FastTrack tracking
technology, enabling
the instrument to
constantly
lock
onto the prism.
It is available in
different models
offering
accuracy from 1 to
5 inches, and is
controlled by the
Spectra Precision
Survey Pro field
software
using
a
touchscreen
interface.

u-blox EVA-M8M: World’s smallest GNSS
positioning module

Switzerland-based u-blox, a wireless and positioning modules and
integrated circuits manufacturer, launched world’s smallest commercially
available GNSS positioning module EVA M8M. Designed for cost and
space sensitive applications, the highly integrated 7x7x1.1 mm LGA module
comprises several necessary components, including crystal and passives.
EVA-M8M requires only an external antenna to provide an accurate position
without the need for host integration. The module is also compatible with
the EVA-7M GPS module. The module supports GPS, GLONASS, BeiDou,
QZSS, plus SBAS augmentation systems.
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RiALITY: iOS app for LiDAR
visualization

RIEGL unveiled the world’s first iOS app,
RiALITY, that lets users visualise point clouds
— containing up to 2.5 million LiDAR points —
in traditional 3D and in augmented reality, on
iPad. The innovative app, the first of its kind,
allows users to experience LiDAR data in a
completely new environment. RiALITY features
true colour point clouds and 3D navigation. The
app features an augmented reality mode which
allows point clouds to be virtually projected
into the real world. The new iPad point cloud
viewer is available on iTunes App Store.

GeoPlanner for ArcGIS: For resilient design

Esri’s Web app GeoPlanner for ArcGIS brings the power of geodesign to
land-based planning. It is a JavaScript-based application that requires no
plugins and has been designed to run in Web browsers on both desktop and
standard-sized tablet devices supporting a minimum
1024x768 resolution. GeoPlanner for ArcGIS
incorporates each aspect of a complete planning
workflow — project creation, data
identification, comparative analysis,
and reporting — into a Web-based
application. The app helps planners
create and report on alternative
planning
scenarios
to
make
geographically-informed decisions.

Maptek I-Site Studio 5.0: Boosts
survey workflow

Maptek introduced Maptek I-Site Studio 5.0 which delivers new features and improvements to existing software
tools to further boost survey efficiency and productivity.
Maptek I-Site laser scan technology features familiar
workflow and integration with site survey practices.
I-Site Studio software brings out the real value in the
scan data — accuracy and flexible reporting. I-Site laser
imaging systems capture incredible detail from scenes, with software that can handle large data
without any hassle. I-Site Studio 5.0 applies a new Level of Detail tool to object data, allowing a
manageable amount of data to be loaded and viewed at once.
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Bentley MineCycle: Crafted for the mining industry

Bentley Systems has launched its MineCycle software applications aimed at the mining industry.
The three applications — MineCycle Designer, MineCycle Survey, and MineCycle Material
Handling — address the mining industry’s priorities for continuous planning. MineCycle Designer
extends Bentley’s OpenRoads’
capabilities, MineCycle Survey
extends Bentley Map capabilities,
and MineCycle Material Handling
extends Bentley OpenPlant and
OpenRoads capabilities. They
are the first Bentley products to
be created through syndicated
development. MineCylcle Survey
and Designer were developed
with Anglo American Platinum,
AngloGold Ashanti, Lonmin, and
Royal Bafokeng Platinum. The
MineCycle Material Handlings’
syndicate development sponsors were Hatch, GHD, and PDC.

FARO SCENE 5.3: For scan
registration

FARO Technologies has released the latest version
of its laser scanning software, FARO SCENE 5.3,
and scan data hosting service, SCENE WebShare
Cloud 1.5. SCENE 5.3 software delivers scan
registration by eliminating artificial targets, such as
spheres and checkerboards. Users can choose from
two available registration methods: ‘Top-View’based or ‘Cloud-to-Cloud’. ‘Top-View’ allows for
target-less positioning of scans. In interiors and in
built-up areas without reliable GPS pre-positioning
of the individual scans, this represents a highly
efficient method. ‘Cloud-to-Cloud’ opens up new
opportunities for the user to position scans quickly
and accurately, even under difficult conditions. In
exterior locations with good pre-positioning of the
scans, this is the method of choice for target-less
registration.
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Boundless Versio: Streamlines
distribution of spatial data

Boundless has released Versio, a distributed
version control system that streamlines the creation,
maintenance, and distribution of spatial data. Versio,
which is currently available in private beta version
for select customers and community members, is
expected to be commercially available by early 2015.
Versio aims to solve data management problems by
leveraging the power of distributed versioning to
provide a unique method of collaboration and data
storage. With Versio, data owners and GIS analysts
determine specifically who they collaborate with,
creating private data repositories and inviting others
to join, or sharing a data repository for the crowd to
update. Versio supports multiple editing workflows,
both online and offline, including traditional desktop
GIS, web, mobile, or custom applications built on the
Versio API.

TOTAL RECALL
PRODUCTS
2014

Germany / Interview

TRIUMPH-F1: For user-friendly
mission programming

JAVAD GNSS introduced its new unmanned aerial
vehicle (UAV) TRIUMPH-F1, which is based on the
JAVAD GNSS TRIUMPH-1. It features user-friendly
mission programming. Equipped with landing
and sonar sensors, the UAV has four lithium
polymer batteries to power its eight propeller
motors organised in a stacked quad formation,
each having a test button to indicate the current
charge level. The unit has four detachable arms
and four screw inserts at the bottom to affix
mount pole attachment for field use, which
means the TRIUMPH-F1 can also be utilised as
TRIUMPH-1 for field work as a base or rover. It is
also equipped with four-angled documentation
cameras and a downward high-precision camera
for photogrammetry (60 degree FOV).

senseFly eXom: The next-generation
rotary drone

Swiss civil drone producer, senseFly has introduced eXom — the
next-generation rotary drone that offers situational awareness to
professional users. In addition to its TripleView camera, eXom is
equipped with five vision sensors for ease of navigation. eXom
also includes automated proximity warning sensors, and is made
of shock-absorbent carbon fibre. Its autopilot-controlled TripleView
head allows users to view and record HD video, ultra-high-resolution
imagery and thermal data. Since its head faces the front, eXom can
fly up close to target structures for sub-millimetre data resolution.
The head’s 270° vertical field of view also means that it can document
objects directly above it which is crucial for challenging tasks such as
inspecting underside of a bridge.

Aibot x6: Intelligent hexacopter

Aibotix has unveiled Aibot X6, an intelligent
hexacopter platform. With accurate management
of the camera resolution and the control of speed,
direction and position, the Aibot X6 captures a
cartographic area through reinterpretation of the
conventional photogrammetry. Hence 3D-models
and orthophotos will be in highest quality. It can
carry an additional payload of up to 2.5kg. This is
realised by the 6 rotors that are driven by maintenance-free, brushless motors. The innovative lightweight carbon fibre casing provides protection to
the propellers when the UAV is flying close to objects. The Aibot X6 can fly programmed flight paths
autonomously and take pre-defined aerial photos.
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JUMP-25: A long endurance UAV

Arcturus UAV launched its new JUMP line of aircraft that
offers vertical take-off and landing. The new JUMP-25
and CAT-25 UAVs integrate Cloud Cap Technology’s new
TASE500. The TASE500 is said to exceed the capabilities of
L3 Wescam MX10. In addition to the TASE500, the new air
vehicles are capable of simultaneously carrying other payloads such as the WGS Europa SIGINT package and the
Artemis SlimSAR. This marks the first time that a Tier II UAV
has offered this level of high-performance, multi-payload
capability.

Sirius series UAS: Crafted specially for
automated mapping

Topcon Positioning Group announced the release of
two unmanned aerial systems (UAS) — the Sirius Pro and
Sirius Basic — for mapping. Both systems are designed
to produce the most accurate solutions for the automated
mapping of a diverse types of sites including construction
sites, mines and quarries, besides use in precision
agriculture field mapping, land surveying, power line and
pipeline inspection. The fixed-wing systems resulted from
a partnership with MAVinci, with which Topcon recently
partnered for a worldwide distribution agreement.

RIEGL RiCOPTER: Fitted with survey-grade
LiDAR sensor

RIEGL Laser Measurement Systems also stepped into the UAV market with the launch of
RiCOPTER — a high-performance UAV equipped with the RIEGL VUX-1 survey-grade LiDAR
sensor. The UAV has a sturdier design compared to other rotocopter. It also includes a coaxial
array of propellers, meaning that each of the four propellers on top is paired with a propeller
at the bottom. Other technical highlights of the RiCOPTER include foldable arms, which can
reduce the size of the copter’s wingspan from almost 6 feet (approximately 2 metre) to a paltry
2 feet (about half-a-metre). The RIEGL VUX-1 is lightweight and compact laser scanner, which
offers 10 mm survey-grade accuracy, scan speed up to 200 scans/second and measurement
rate up to 500,000 meas./sec.
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T

he use of unmanned aerial systems (UAS), or
UAVs, or drones as they are more popularly
known, is associated almost always with surveillance and war. As the demand for timely,
accurate, high-resolution and hyperspectral
data for mapping, exploring, investigating and monitoring natural resources as well as assets on terra firma
increases, the pilotless flying machines are switching
hardware. The ‘hellfire’ missiles are being replaced by
imaging and non-imaging sensors. UAVs, as a platform
for collecting imagery data, are the in thing and a niche
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in geospatial technologies today. Reductions in the cost
of hardware required to fabricate and maintain UAVs and
the advances in sensor and camera technologies, along
with the availability of light and long-lasting power
packs, have made the mass production of UAVs possible.
The very fact that this flying data collection platform
can be managed by a single person and carried in the field
has drastically reduced the geospatial industry’s dependence on high resolution satellite imagery. However, the
data collected by the imaging sensors on board the UAVs
has boosted the remote sensing industry, especially the

UAVs are very likely to displace
conventional ways of acquiring
remotely sensed geospatial data, and
the entire industry is ready to jump
onto this bandwagon. The first to do
so already have a head start.
By Dr Hrishikesh Samant &
Anusuya Datta

software required for the processing and extraction of
information from the digital data acquired by the sensors
and cameras. “In most cases, this new data stream should
be incorporated fairly smoothly in the current workflows.
New survey applications that would replace ground measurements could potentially even facilitate the workflow,”
says Denis Cormier, Research Leader, FPInnovations,
which is amongst the world’s largest private, non-profit
research centres working in forest research.Fo example,
Cormier thinks mill inventory applications could present
workflow challenges if handled directly by the mill.

However, the inventory firms that are currently doing the
ground survey of chip piles for them could adjust their
workflow more easily and potentially provide volume
estimations with similar, or even better, levels of accuracy
for a competitive cost. “As we see it, the only challenge
in inventorying with UAV, like any other aerial system,
could be clear weather conditions for imaging to meet
specific target dates of quarterly accounting/auditing
processes,” he adds.
UAV manufacturers primarily fall into two categories
— those who create military-spec killing machines, and
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those who design and develop UAVs for civilian uses. The
former have nothing to worry about from the regulations
that currently plague this booming geospatial industry. The
latter are being seriously affected by the indecisiveness of
the regulators. If quick steps are not taken, they may lose
interest and motivation for further investment, design and
development.

The driving factors

In the long-term it is “Moore’s Law, advances in digital ra-
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dio communication, and the commercial opening of GPS”
which will drive the demand for UAVs, says Dave Litwiller,
Vice President (Strategy), Aeryon Labs. More recently,
the advent of small-size and low-cost MEMS gyroscopes
and accelerometers to create sufficiently small and robust
autopilot technology have been the driving forces. Further,
the widespread appreciation of the speed, flexibility and fast
return on investment from the use of UAVs in commercial,
law enforcement and military applications is driving
mainstream adoption.
“There are two key forces at work here. The first is
regulations, which of course impact UAS applications
significantly. The second is that autonomous systems enable
UAVs to complete a job without needing human input,
which in turn creates efficiency and accuracy for a broad
spectrum of industries,” points out Kareem Shehata, Lead
Engineer (Autonomous Systems), Clearpath Robotics.
“UAS can be used as gap-fillers for missed satellite
opportunities due to cloud cover,” says Tamme van
der Wal, Partner at Aero Vision and Coordinator of the
European UNIFARM project. UAS can also be enhancers

Moore’s Law, advances
in digital radio
communication, and the
commercial opening
of GPS are driving the
demand for UAVs.
Dave Litwiller, Vice President
(Strategy), Aeryon Labs

The availability of reliable
low-cost autopilots and
navigation systems have
made UAS an accessible
solution for many users.
Charles Rihner, Vice President,
Topcon GeoPositioning Solutions Group

with the higher resolutions (for instance for sharpening or
unmixing of reflectance data). A combination of sources
seems the best strategy to optimise RoI.
The ‘UAV market’ is a pretty new (but not young). It is
only in the past few years that UAVs have been able to lift
heavy payloads of 2-3 kg and fly for a significant time to
perform missions, according to Joerg Lamprecht, Founder
& CEO, Aibotix. Affordable software to control and process
the collected information has been the key, feels Todd
Steiner, Marketing Director for the Imaging Business Area,
Geospatial Division, Trimble.
“The arrival of the smart, miniaturised autopilot
technology and LiPo (Lithium-Ion Polymer) batteries played
a significant role in driving the mini drone market forward,
allowing us to create intelligent automated drones with flight
times of up to 45 or even 50 minutes depending on weather
conditions,” says Jean-Christophe Zuffrey, Founder and
CEO, senseFly.
This is revolutionary, as earlier, before conducting any
survey, aircraft equipped with high sensors were deployed.
But now people can create their own aerial imagery, which
can be used for various purposes like surveying, stockpile
volume calculation, etc. The significant drivers for this
industry are the batteries, which have increased the fly
time, the payloads, and high-resolution sensors which can
generate imagery of up to 1 mm or 1 cm resolution, adds
Lamprecht.
The availability of reliable low-cost autopilots and
navigation systems has made UAS an accessible solution
for many users, believes Charles Rihner, Vice President of
the Topcon GeoPositioning Solutions Group. Navigation
systems like GPS and GLONASS allow for accurate
georeferencing of images and auto-navigation at no cost
to the user. Some UAS manufacturers like Topcon offer
the capability to track GPS+GLONASS signals, providing
more satellite availability and better positional accuracy at
no additional cost.

A small entrepreneur’s world

Rihner firmly believes that at the grassroots level, the UAS
market has actually been driven by small teams building
autonomously flying vehicles. In their search for commercial
applications, they have found several niches, like mapping,
in which their technology can be successfully applied. The
mapping industry, always looking for more efficient ways to
do business, has jumped on this.
At present, it appears to be a level-playing field for the
big and small. The market is young and the buyers are really
the choosers of this convincing yet not totally feasible (due
to policy constraints) technology and methodology, and the
SMEs are raking in some moolah.
Lamprecht thinks the industry needs the small players to
evangelise the market. “They are creative, innovative and
they bring lots of different ideas into the field,” he says, at
the same time calling for some regulations — certification
of the product, pilot and mission. It is worth mentioning that
Lamprecht’s Aibotix was acquired by Hexagon, recently.
There is a sizeable number of DIY (Do it Yourself)
developers who are also entering the UAV market. With
considerably lower overheads and almost no budgets or
strategies for marketing, these small players are surprisingly
a force to reckon with. Their cost undercut impacts the big
players, adding to the tough competition for sales. Zuffrey
thinks he is not really sure if this really affects the big
players market, since the target customers of such DIY drone
kits and automated professional solutions are very different.
Most professional users recognise that the cost of ownership
is much more than the initial cost of the kit to assemble a UAV,
points out Litwiller. Moreover, there is an elevated cost of failure
in mission-critical and high value applications. “Our customers
demand a significantly higher level of product capability,

Affordable software to
control and process the
collected information has
been key to the success
of UAS.
Todd Steiner, Marketing Director
(Imaging Business Area), Geospatial
Division, Trimble.
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Between increasing payload
and decreasing sensor size
and capabilities, sensors are
keeping pace as new ones
keep coming with newer
capabilities every year.
Kareem Shehata, Lead Engineer
(Autonomous Systems), Clearpath Robotics.

training, service and support than the make-it-yourself tier of
the industry can generally deliver,” he adds.
For their users — professionals such as land surveyors,
GIS professionals, precision farmers, and mining engineers
— drones are simply a tool for data collection. However,
given the ease of use and usability of drones, many quickly
come to love using the technology. Users of this technology
are not hobbyists or drone enthusiasts. “They are simply
looking to do their jobs as efficiently and as safely as

USE OF DRONES
• H
 urricane Hunting: Drones can be used to track
tropical storm data through a storm’s long evolution
without risking lives.
• 3
 D Mapping: Small, lightweight drones can survey
landscapes with thousands of digital images that
can be stitched together into 3D maps.
• P
 rotecting Wildlife: World Wildlife Foundation
(WWF) and governments in many nations are
already using drones to protect wildlife.
• F
 arming: Precision agriculture uses technology to
monitor fields. Drones can help by identifying exactly
where such resources are needed and delivering
them.
• S
 earch and rescue: SAR missions are time
consuming, expensive, and often dangerous. The
use of well-equipped drones is increasing for SAR
and could soon become a standard way to cover
large areas of inaccessible terrain, even at night.
Source: National Geographic

possible. This also means they appreciate being able to deal
with a company that offers quality technical support and,
through its dealer network, an increasing number of local
maintenance centres,” says Litwiller.
Considering the massive R&D budgets that the big players
have, and their technological edge, Rihner believes that such
environment is standard for any new technology market and
the big players are now starting to show their advantages of
technology integration (for example, high-accuracy RTK) and
will be able to play the volume advantage card as the market
grows.

Evolution in imaging technology

A UAV technically becomes a UAS due to the payload, which
in the present context are cameras, sensors and detectors —
both imaging and non-imaging. The hardware development
has been rapid and sensors with very high resolution (both
spatial and radiometric) are in the market. The parallel
development of software to accept high data throughput and
analyse and deliver usable products is in place.
“The rapid pace of development of visible wavelength
imaging technology for high volume consumer and
professional markets has been remarkable over the past many
years, as well as the reduction in cost of thermal imagers,”
says Litwiller. Multi-spectral and hyper-spectral imaging
technologies have also been propelled by investments in
other industries which have directly contributed to the high
rate of advancements of sensor technology. LiDAR, as well
as various types of chemical sensors, are undergoing rapid
cost-performance-size improvements. The challenge is the
size and weight of the sensors, and, as Steiner adds, the data
quality and output are not the issue anymore.
The eBee drone platform from senseFly comes with a
choice of several high-quality sensors from RGB, near-infrared,
red-edge, multispectral and even thermal payloads which are
well below the 700-750 gram range.

As the technology matures,
we will have specific sensor
payloads for specific
applications. It will be
interchanging the sensor for
a particular application.
Balaji Ramachandran, Head and Geomatics
Programme Coordinator, Nicholls State University
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6.6bn

Between increasing payload capacity and
decreasing sensor size and capabilities,
It will be a matter of interchanging the
sensors are keeping pace as new ones keep
coming with newer capabilities every Spent worldwide on drone R&D sensor for a particular application,”
says Ramachandran, who is also workyear. “What we have found at Clearpath is
in 2013, which is likely to
ing closely with the US Army Corps
that customers often need help choosing
grow to $11.4 bn by 2022
of Engineers (USACE) and offshore
which sensors and configurations will
petroleum industries in using UAS technolwork best for their application, which is a sign
ogy for monitoring river control structures,
of a healthy ecosystem,” says Shehata.
levees, and rig flares on deep-water oil and
The industry by and large thinks the
gas production platforms.
development of appropriate sensors as a
Total investment in
payload on a UAS is developing. “We are UAVs reported in the US
mainly interested in radiometers (ranging
Counting the beans
alone last year
from visible to thermal) but when possible
Currently available UAVs from the big players
and miniaturised, microwave sensors can be very interesting cost upward of $50,000 and the sensors are a separate cost. It
too,” says van der Wal. Many companies are now trying to is evident that the price tag for a UAS from a big brand would
optimise their sensors in terms of weight, robustness and cost anywhere above $50,000, not inclusive of the personnel
power consumption.
and logistics. Does maintaining such a high sales price gain
However, Cormier feels the development of appropriate anything? Apparently, it does. “Yes, advanced technology is
sensors is still very spotty across platforms. “Miniaturisation available with the higher-end UAS accompanied with backend
is now even making LiDAR and multispectral cameras usable training and support,” says Rihner. In most cases, big players are
with many small UAVs. However, standardisation would also offering more optional integration. Topcon, for example, offers
be very beneficial here,” he adds. UAS platforms adapted to integrated GNSS RTK, which is a game changer. In addition,
any sensors tend to need an ‘expert’ to operate them while they have the infrastructure to offer additional services to support
platforms for general users tend to have proprietary sensors.
the mapping professional. Steiner too feels that UAS
“When we started our UAS research efforts we were products range greatly in price, data outputs, and the overall
limited to fewer choices of sensors (predominantly video solution they provide to customers; this variation creates a
based cameras). Over the years we have been able to use vibrant and competitive marketplace, with plenty of choices
digital cameras with limited spectral bands,” says Balaji for customers.
Ramachandran, Associate Professor, Head and Geomatics
These strategies are not necessarily the best or the
Programme Coordinator, Nicholls State University. The correct ones. There are an increasing number of small-UAS
Geomatics Programme is working in collaboration with the (sUAS) developers, many of who have started as RC hobMarine and Environmental Biology Programme to look into by aircraft manufacturers and have evolved and modified
applying small UAS for assessing and mapping the coastal their machines to carry larger payloads along with softhabitat of Isle Dernieres Barrier Island Refuge (IDBIR) ware in the form of free of-the-shelf or customised apps
ecosystem. The project is currently working on integrating running on handheld devices. Zuffrey, therefore, feels that
light-weighed multispectral and LiDAR sensors for the UX5
airframe for mapping.
This research integrates knowledge from geospatial
science to address the gaps that currently exist in modeling The Small UAV Coalition
dynamic coastal ecosystems, and their restoration and
advocates for law and policy
management after a catastrophic event such as the Deep
Water Horizon Oil Spill. This research will assess the changes to permit operation
usefulness and cost effectiveness of small-UAS (sUAS) for of small UAVs with varying
long term monitoring and protecting of the fragile coastal degrees of autonomy for
ecological systems at IDBIR.
commercial, consumer and
“We are also looking into different chemical and
biological sensors as payloads for other disaster manage- philanthropic purposes.
Jean-Christophe Zuffrey,
ment applications. As the UAS technology matures, we
Founder and CEO, senseFly
will have specific sensor payloads for specific applications.

$

$

79 mn
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$

10.7mn

this type of cost does not apply to all
cases
educating
policymakers.
the UAS manufacturers, and his drones
SenseFly is a member of the Small
sell for considerably less than this
UAV Coalition, which Zuffrey explains,
Amount invested by Google
— with one camera payload and two
Ventures in Airware, a startup advocates for law and policy changes to
professional software packages (prethat develops operating systems permit the operation of small UAVs,
and post-flight) included as standard.
with varying degrees of autonomy for
for commercial drones
However, for professional clients
commercial, consumer, recreational,
such as land surveyors or managers of
and philanthropic purposes.
large-scale farming operations, such
Currently, every nation has its own
costs are not usually prohibitive. The
regulations and this kind of holds the
costs of surveying instruments such
market down, feels Lamprecht. This is
Amount invested by NASA, good for bigger players because they can
as laser scanners and total stations, for
example, regularly run into the tens and NOAA and Northrop Grumman get certified in any country, but when the
in a project to study storms smaller ones want to export their products,
even hundreds of thousands of dollars,
as do the costs of the latest precision
it becomes really hard.
agriculture tractors and combine harvesters, and the return
Unfortunately, many UAV manufacturers follow a ‘wait
on investment from a sUAS is almost immediate.
and watch’ policy, which may be affordable for the big playHowever, Cormier thinks the technology is still not ers, but not for small manufacturers who cannot sustain in
fully reliable and users are developing experience on the such an environment. Some of them have recently petitioned
spot, which can lead to mechanical problems that will the US FAA for exemptions to fly their mapping drones, for
need full commitment from the manufacturers to make the surveying and agricultural purposes, based on existing rules
business of UAS data provider viable. He feels the cost for flying model aircraft. Zuffrey is confident that this is an
of parts is a major obstacle for maintaining a sustainable innovative approach since the petition is fully supported by
UAS data provider business and it is almost impossible for the Academy of Model Aeronautics (AMA) and the AUVSI.
the users to address the issue of high cost. “Absence of Most importantly, if approved, this permission would allow
standards makes the users hostage to a single manufacturer. companies working in these fields to operate mapping drones
When selecting a platform, the user needs to select a man- immediately, without requiring them to each obtain their own
ufacturer with a known record of reliable after sale ser- FAA exemption. Litwiller, from Aeryon Labs, responds to this
vice to run an efficient operation. This is not obvious in prevailing environment by working well within the prevailing
an industry that deals with rapid transformations and quick regulatory frameworks, rather than trying to time or rely upon
obsolescence,” he adds.
changes in regulations.
Very few countries have a proper policy and Shehata
feels
that his company, Clearpath Robotics, is fortunate to
The policy issues
be
operating
in Canada. The SFOC (special flight operating
The lack of categorical policy from the global national
aviation authorities with regard to the permissions certificate) process is consistent across the country and
for flying UAVs is hurting business and investments. allows operators to make a case for the safe use of their
This issue is being addressed by lobbying and in some vehicles to get their missions done. With Canada leading
the way in these types of policies, there are now other
jurisdictions that are starting to open up their rules to allow
the commercial use of UAVs.
The challenge in
“Many people want to see it happening faster, but these
inventorying with UAVs, like
things [regulations] take time,” warns van der Wal. “It helps
to overcome the hype I guess, as the safety norms help in a
any other aerial systems,
shakeout and consolidation of the market.”
could be clear weather

$

30 mn

conditions for imaging
to meet target dates of
auditing processes.
Denis Cormier, Research Leader,
FPInnovations
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The Chocks on the Runway

I

t is not just the argument over
calling them unmanned aerial
vehicles (UAVs), unmanned aerial
systems (UAS) or remotely piloted aerial systems (RPAS). It is the very
real possibility of this fast-evolving
and heavy-in-demand business falling
on the horns of indecision and flawed
policy (or rather the lack of it) and
failing to take off.
The fact that USA’s FAA is yet to
come out with a definitive policy on the
use of UAVs for surveying is a serious
cause for concern. UK has directives
that only permit flight below 400 ft
from the surface and that the UAV
should weigh less than 20 kg, Australia
has directives that permit UAV flight
above 400 feet from the ground
surface, there is a total ban on UAVs
in South Africa, and most other nations
are yet to even think about this issue.
The European Commission in
its communication to the European
Parliament states, “Safety is the
paramount objective of EU aviation
policy. The current regulatory system
for remotely piloted airborne systems
(RPAS) based on fragmented rules for
ad hoc operational authorisations is an
administrative bottleneck and hampers
the development of the European RPAS
market. National authorisations do not
benefit from mutual recognition and do
not allow for Europe-wide activities,
either to produce or to operate RPAS.”
The tabled report, however, does
not categorically list the process and
procedure of bringing RPAS under
the European Aviation Safety Agency

(EASA). It is rather surprising that
concerns about third-party liability and
insurance have not been addressed since
the current third-party insurance regime
has been established in terms of manned
aircraft, where mass (starting from 500
kg) determines the minimum amount
of insurance. Since many RPAS weigh
much below this 500 kg threshold, the
European Commission will assess the
need to amend the current rules for RPAS
specificities and the way to promote the
development of an efficient insurance
market where fees correspond to the
real financial risk estimated on the basis
of acquired evidence through incidents
and accident reporting, says this report.
In India, as the regulations clamp down,
RC airplane and multirotor flying enthusiasts are having a hard time. The very
definition of what is to be classified a
‘drone’ and the legal ramifications of
such are being discussed.
The concerns of the aviation
regulators like FAA from around the
world too cannot be underplayed. It
would not be wrong to say that if stringent regulations are not in place, aircraft
crashes due to collisions with flying
drones (toys or otherwise) are sure to
follow. The latest notice issued by FAA
not only reiterates its position that the
definition of ‘model aircraft’ requires
that the flying be only for recreation,
the agency now also asserts that the
operator must be looking directly at
the model in flight, not piloting it with
video goggles or other high-tech vision
aids. This logically means that flying a
video-camera-equipped model airplane

or ‘copter using, say, an iPad screen or
a video monitor of any type makes it
no longer fit the FAA’s definition of a
model aircraft. Till now FAA has been
distinguishing model aircraft from
small drones (or small unmanned aerial
systems), according to whether they are
flown for recreation or for commercial
purposes. Loose cannons like allowing
hobbyists to fly their creations and
defining ‘hobby’ is a ‘pursuit outside
one’s regular occupation engaged
in especially for relaxation’ leaves
loopholes for exploitation.
As the present focus is the synergy
between UAS and all things geospatial,
the focus shifts to the likes of the
manufacturers of X100 from Trimble,
SIRIUS PRO from Topcon, the Q-Pod
from QuestUAV, etc. They cost way
more than the RC hobby airplanes and
quadcopters and deliver photogrammetric quality data. They also have
flight times much more than the 15-20
minutes that the RC hobby aircraft are
capable of. Any UAV or drone used for
mapping or surveying will, by virtue of
the task at hand, necessarily have to fly
on a pre-planned path; not so with the
RC hobby toys. The accidents and close
misses reported due to UAVs (in peace
time and civilian spaces) are almost all
from the unregulated RC hobbyists.
There is now an urgent need for formal
and strict definitions to distinguish between a flying toy and a ‘UAV on a civilian mapping mission.’ Else, a feasible,
viable and technologically advanced
form of geospatial data gathering may
face serious roadblocks.
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Off to a
Flying Start

Europe plans to open its aviation market to the civil use of remotely
piloted aircraft systems ( RPAS) in a safe and sustainable manner.
The European Summit has already called for action by the European
Commission to enable the progressive integration of RPAS into
civil airspace 2016 onwards. Framing a roadmap for the same is a
journey fraught with challenges.

C

ivil aviation contributes to an integrated logistical
transport chain that aims to better serve citizens
and society. It adds value through offering fast,
reliable and resilient connections in a global
network. By 2050, a number of different aircraft
categories — diverse in size, performance and type — are
expected to operate in the airspace. While some of these
would still have pilots on board, many would be remotely
piloted or fully automated. Opening the European market for
remotely piloted aircraft systems (RPAS) — or the civilian
use of drones — is therefore an important step towards the
aviation market of the future.
The European Summit of 19 December 2013 called for
action to enable the progressive integration of RPAS into civil
airspace from 2016 onwards. RPAS technology has matured
rapidly in past years, and like many other aircraft technologies before it, is ready to make the shift from being purely
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military equipment to becoming a reliable new technology for
civil use. In order to produce their full potential, RPAS should
be able to fly like ‘normal’ air traffic and be integrated among
‘normally piloted’ aircraft in non-segregated airspace, that is,
airspace open to all civil air transport.
In April this year, the European Commission adopted
the Communication ‘A new era for aviation — opening the
aviation market to the civil use of RPAS in a safe and sustainable
manner.’ The communication sets out the EC’s views on how
to address civil drones’ operations in a European-level policy
framework, which will enable the progressive development
of the commercial drones market while safeguarding public
interest. Understanding the direction for future regulatory
developments is important for the European industry when it
comes to making decisions on further investments.
European Member States are beginning to authorise RPAS
operations in non-segregated airspace to respond to market

demand. In the short term, the most promising market lies
in areas such as infrastructure monitoring or photography;
in a longer term future, it may be the transport of goods and
eventually, people. Understanding the direction for future
regulatory developments is important for the European industry
when it comes to making decisions on further investments.

An emerging market to create jobs

Mastering RPAS technology will become a key to the
future competitiveness of the European aeronautics
industry. Currently, the US and Israel dominate the global
RPAS manufacturing sector, building on expertise in the
field of large military RPAS. Other non-EU countries, such
as Brazil, China, India and Russia, also show potential to
become strong competitors. A strong common EU market
should offer a solid basis to compete at the global level.
An enabling legal framework would not only provide the
rules to manufacture the aircraft, but also gradually allow
operations, starting from simple operations and growing in operational complexity. This would put operators
in a position to gain valuable practical expertise and
progressively develop their businesses.
Currently, the expansion of the RPAS market is inhibited
by the absence of an adequate regulatory framework in
most Member States, and the need to obtain individual
authorisations from each Member State where manufacturers
would like to sell or where providers would like to operate. A
number of Member States have started developing national
rules to facilitate this authorisation process, but in the absence
of European standards — to be developed by the European
Aviation Safety Agency (EASA) — a true European Market
will not emerge, hampering the development of this sector.

The core of the European RPAS strategy

The European strategy aims at establishing a single RPAS
market to reap the societal benefits of this innovative
technology and at dealing with citizens’ concerns through
public debate and protective action wherever needed.
It should also set the conditions for creating a strong and
competitive manufacturing and services industry whcih can
compete in the global market.
RPAS applications can only develop if the aircraft can fly
in non-segregated airspace without affecting the safety and the
operation of the wider civil aviation system. To this end, the EU
must put in place an enabling regulatory structure to which the
major players at the European and national levels can contribute.
R&D efforts focusing on integration into civil airspace should
also be increased and efficiently coordinated to keep the lead
times for promising technologies as short as possible.
The progressive integration of RPAS into the airspace

from 2016 onwards must be accompanied by adequate public
debate on the development of measures which address societal concerns including safety, privacy and data protection,
third-party liability and insurance or security. Finally, existing programmes should support the competitiveness of the
European RPAS industry. This strategy should provide legal
certainty and offer a reliable timing, so that industry can take
investment decisions and create employment. As the RPAS
market is global by its very nature, EU will also coordinate
with international partners.

The regulatory framework

Safety is the paramount objective of the EU aviation
policy. The current regulatory system for RPAS based on
fragmented rules for ad hoc operational authorisations is an
administrative bottleneck and hampers the development of
the European RPAS market. National authorisations do not
benefit from mutual recognition and do not allow for Europe
wide activities, either to produce or to operate RPAS.
The regulatory framework should reflect the wide variety
of aircraft and operations, keep rules proportionate to the
potential risk and contain the administrative burden for
industry and for the supervisory authorities. The regulatory
framework would first focus on areas where technologies
are mature and where there is sufficient confidence. Where
certificates or licenses need to be issued, European rules
will effectively deliver a system of mutual recognition
within the single market for RPAS manufacturers, operators and other organisations.
The challenge will be to keep rules proportionate to risk,
taking into account weight, speed, complexity, airspace class
and place or specificity of operations, etc. The traditional
approach of airworthiness certification, pilot licensing and
operator licensing would need to be complemented by forms
of light touch regulation.

Understanding the direction
for future regulatory
developments involving the
introduction of RPAS in civil
aviation is important for the
European industry when it
comes to making decisions
on further investments.
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Some of the key technologies are not yet available to
allow for the safe integration of RPAS. Research and
development (R&D) efforts will focus on the validation of
these technologies. The technologies which need further
development and validation are:
• Command and control, including spectrum allocation and
management;
• Detect and avoid technologies;
• Security protection against physical, electronic or cyber
attacks;
• Transparent and harmonised contingency procedures;
• 
Decision capabilities to ensure standardised and
predictable behaviour in all phases of flight; and
• Human factor issues such as piloting.

Ensure security of RPAS operations

RPAS are not immune to potential unlawful actions. RPAS
could be used as weapons, the navigation or communication
system signals of other RPAS could be jammed or ground
control stations hijacked.
The information needed to manage 4D trajectories in
the future air traffic management system and to remotely
control an aircraft will need to be communicated and shared
in real time by different aviation operators to optimise
the performance of the system. The identified security
requirements will then need to be translated into legal
obligations for all relevant players, such as the air navigation
service provider, RPAS operator or telecom service provider,
under the oversight of the competent authorities.

Protect citizens’ fundamental rights

RPAS operations must not lead to fundamental rights being
infringed, including respect for the right to private and
family life, and the protection of personal data. Amongst
the wide range of potential civil RPAS applications a few
may involve collection of personal data and raise ethical,

Progressive integration of
RPAS into the airspace from
2016 must be accompanied
by adequate public debate
on the development of
measures which address
societal concerns.
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Aibot X6 V2 Drone

Courtesy: Aibot

Enabling technologies

privacy or data protection concerns, in particular in the area
of surveillance, monitoring, mapping, or video recording.

Guarantee third party liability and insurance

Even with the highest safety standards, accidents may
happen and victims need to be compensated for any injury
or damage. The Commission will assess the current liability
regime and third-party insurance requirement. It will, subject
to the impact assessment, take the appropriate initiatives to
ensure that adequate regulatory provisions are in place.

Support market development

The Commission will define specific actions under Horizon
2020 and COSME to support the development of the
RPAS market and will ensure that the actors involved, in
particular SMEs, have a comprehensive view of these tools.
It will establish the necessary cooperation mechanisms with
the work undertaken by the SESAR Joint Undertaking to
avoid overlapping and leverage on the available resources.

Roadmap to the future

It is the right time to unlock the EU RPAS market with a
combination of new and existing regulatory action at the
European level dealing with all relevant issues, including
the insertion of safety, security, privacy, and data protection
requirements within existing EU rules in these areas. Also
R&D efforts are needed to ensure the progressive integration
of RPAS into civil aviation from 2016 onwards. In addition,
the challenge is to make smart use of existing industrial
programmes to bolster the competitiveness of RPAS industry
and operators. The European Commission also intends to
bring forward, where appropriate, legislative proposals to
remove legal uncertainties that hinder the development of the
European market and to give European citizens confidence
that high levels of protection in terms of safety, security and
privacy will be assured.
Courtesy: A New Era for Aviation, European Commission
http://ec.europa.eu/enterprise/sectors/aerospace/uas/index_en.htm

GEOMAX
works when you do

Even under the most severe weather conditions,
GeoMax provides you the best price-to-performance
equipment that works when you do.

GeoMax Positioning Systems Pvt. Ltd. A-9, Sector-65, Noida -201301, India
For more information call us on +91-120-4723000 or visit our website www.geomax-positioning.com

UAV/ Interview

Given the technology and the flight regulations and rules in most
countries, the most economical way to benefit from UAV technology
in the next year or two is to combine it with additional sensors on the
ground, believes Optech CEO Donald Carswell
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ow do you see the UAV space shaping up?
Since regulations vary so much from country to
country and the capability expectations are so
different, unmanned aerial vehicles will become
game changers in ways we are not anticipating right now.
For instance, it could be that UAVs may eventually create
so much interest in geospatial information that they generate
fresh demand for conventional ways of acquiring it, whether
it’s satellite or aerial or mobile mapping.
What are Optech’s plans in the UAV space?
We have already entered the fray. Many of the UAVs being
developed now are, by conventional standards, of somewhat
lower accuracy than what is achievable through other means.
At Optech, we are taking a sensor fusion approach, which is
also a platform fusion approach. For example, if you want to
use the UAV in a particular area but you want to maintain 1 or
2 cm accuracy, the most economical way to do that right now
is to do a ground survey with a LiDAR from scanner a single
setup. Of course, that is only one vantage point, but you get
very good centimetre-level accuracy on the whole thing. Since
you will have some shadows, you can use the UAV to collect
information from above the area, then combine the two in the
Optech workflow, giving precedence in the fusion to the more
accurate terrestrial LiDAR data. LiDAR data can in fact be used
to control and improve the accuracy of the UAV data to standards that the UAV alone would have a challenge achieving.
There are also additional benefits of such a combined approach. It allows for the UAVs used to be as small as possible, which means it is easier to get the flying permission.
You will be in a smaller weight class and there will be fewer
restrictions, and yet you get the full benefit of fusing the UAV
camera and ground LiDAR results in a common workflow
for a single deliverable. As the technology improves, it will
make sense to move more to the UAV platform. For now it is
important to keep the UAV as small and light as possible so
that it can be widely adopted with the minimum of regulation.
So right now, you see UAV as only filling the gaps?
Yes, basically. We also use the UAV camera to apply colour
to all the laser points, so that, in a way, it is how you stitch
and link the data together. You can clearly see the laser points
and the colours that the aerial camera applied to them in the
end result, so you know that it is correct. We believe this is
a very practical way of doing it because of the dense photo
matching from the UAV, which might be anything from 2 to
20 cm accurate. With the terrestrial LiDAR you know your
accuracy.
This approach really combines the strengths of the
LiDAR for accuracy and of the UAV for area coverage,

LiDAR data can be used to
improve the accuracy of the
UAV data to standards that
the UAV alone would have a
challenge achieving.
leveraging two different platforms and integrating them in a
single workflow that delivers the best of both worlds.
Does Optech have separate UAV and LiDAR divisions?
Right now we have actually incorporated them as a part of
the static tripod scanner division because we think there
is a very natural synergy between a tripod scanner and a
UAV, both being single operator systems. For example, if
you had an open pit mine you were going to survey, you
can drive there with both the laser scanner and the UAV in
your vehicle. Since it is fully automated, you can get the
terrestrial scanner going, and while it runs on its own you
can get the UAV out, put its flight plan in, and have it fly at
the same time. One person can very easily deploy and use
both sensors at one time.
A customer can buy from Optech only the UAV, only the
scanner, or the combined kit for the complete solution. Many
of our clients already have a scanner so they just need to add
the UAV and software. Some of our clients may opt to acquire
only the UAV at first, though they may later want to add a
scanner for the enhanced capabilities and accuracy. To meet
these varied needs, we try to be very flexible in our approach.
As an expert, do you like a combination of the two?
I believe that right now the combination gives the biggest
bang for the buck. It makes it as simple as possible to
produce good results and gives you the maximum likelihood
of getting permission to use it. If you have a UAV that has
a 2-metre wingspan, it is going to be extremely difficult to
get flying permission. On the other hand, if you are flying a
little octocopter weighing only 3-4 kg, permission is either
automatic or very readily available. So what is the point in
having a large, very capable UAV platform if it takes you
weeks to get permission to use it? You are just wasting time
and opportunity. Right now, given the state of technology
and flight regulations, I believe that for the next year or two
the most economical and practical way to benefit from UAV
technology when accurate data is needed, is to combine it
with additional sensors that are on the ground.
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construction firm can lay hands to create data. Initially, it
was like a service market where one would hire someone
to fly over their territory and capture high-resolution aerial
images. UAVs cannot do large area mapping and create
maps of the whole country. But they can create smallscale maps and are very useful in creating a map of say, a
10-hectare area.

The UAVs are very small and in the traditional sense the
platforms are really big. How is the market or industry
trying to tackle this challenge?
UAVs are a mass product on which every surveyor and every

There is a feeling that the traditional photogrammetry
market will die out or phase out because UAVs are
coming up. Do you think so?
No, it’s not so. It is certainly an add-on. There is certainly
a need for traditional photogrammetry. UAVs, as I see it,
are not equipped to carry out the same missions as any
aircraft could; that would require sending drones thousands
of miles away across airspaces and across countries. I
do not think that is what people want. They do not want
drones flying over their houses. But, on a smaller scale,
the imagery is equally good and comfortable to work with.
We certainly need men flying aircraft equipped with

hat significant drivers are shaping
the UAV market?
The UAV market is new; it is only
three-four years old. It is only in the
past few years that UAVs are able to
lift heavy payloads of 2-3 kg and fly for a significant time to
perform missions. Now they are able to fly for 30 minutes on
autopilot mode and capture aerial imagery. This is revolutionary
because earlier, before conducting any survey, aircraft equipped
with high resolution sensors were deployed. Now people can
create their own aerial imagery, which can be used for various
purposes like surveying, stockpile volume calculation, etc. The
significant drivers for this industry are the batteries, which have
increased the fly time, the payloads, and high-resolution sensors
that can generate imagery of up to 1 mm resolution.
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Small players are creative, innovative
and bring lots of different ideas to
the field, says Joerg Lamprecht,
Founder & CEO, Aibotix, now a
Hexagon group company.

positive … we have more players who tell the story, help
to convince the market. However, we still have a majority
of customers who have no idea what a UAV is and what it
can do. So evangelising the markets about UAVs may take
some time. Meanwhile, we can conduct some demos and
perform missions.

high-resolution sensors and oblique cameras for creating
all kinds of maps. If we were to deploy UAVs equipped
with the same cameras, then we would have drones flying across countries, and this is certainly not what we want
and what the regulators want. In my opinion, UAVs should
be used for small scale maps and aircraft for large scale
mapping.
A lot of small players are trying to enter the UAV market.
Do you really see it as a challenge for the big players?
I think the small players are also driving the market. They
are creative, innovative and they bring lots of different ideas
into the field; so we need them to evangelise the market.
But, of course we do embrace some regulations. If there
are no regulations then anyone can fly in the cities with the
help of some indigenous products. So, there should be a
certification of the product, of the pilot, and of the mission
and that’s what we really embrace. But we also really like
the enthusiasts who are driving the market like we were
some years ago. Competition is naturally something that is

What is your opinion about the current policy
frameworks on UAVs?
Currently, every nation has its own regulations. This holds
the market down. It’s good for bigger players because they
can get certified in any country, but when the smaller ones
want to export their products, it becomes really hard. If
you have influence in Germany, you are allowed to fly up
to 5 kg, and if it is France, you can fly without any limit.
But one must not fly in the cities, unless we have a certain
parachute with it. You really need to apply for a pilot
licence to fly a UAV. In the US, you cannot fly at all because they just do not allow it! So there is a huge variety of
laws and regulations and that is different in every country.
We certainly need to allow UAVs in the cities because
that will help us in developing city maps and building 3D
models. But we want them for fair and proper use…not flying
over our balconies or spying on our companies. Therefore, it
is important to have regulations in place.
Has the ‘sensors’ development kept pace with the
availability of this new low altitude platform?
UAVs have the ability to go as close to the ground or as
close to the object as needed. When we map Hoover Dams
we fly three-dimensional, when we map the ground we can
fly low and slow, and if you have a high resolution sensor,
let’s say a Nikon D800, 36 MP camera and you fly it 5
metres high, then you can get resolution of up to 1 mm or
even lower if you want. So I think the roadmap we have of
the UAVs is more autonomous. I think we have reached a
level which is better than our eye.
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‘UAV imagery is becoming

a big market’

In a span of three years, Pix4D has made its presence felt worldwide
by coupling its solutions with UAV hardware manufacturers. CEO
Christoph Strecha shares his thoughts on the global UAV market and
his vision for the company

P

ix4D is a spin-off of a research institute in
Switzerland. How did it all start?
We started from a university project more than 10
years ago. I was doing research on how to fully
automate photogrammetric image processing workflows but
with the same survey-grade accuracy. The existing workflow at
that time was manual, time consuming and specialised, which
meant only specialists could do it. I met a group working on
computer vision and it was one of the leading groups looking at this technology from a computer vision point of view.
So the idea was to combine computer vision techniques with
photogrammetry. We developed software that automatically
processes images into 3D models at survey-grade accuracy and,
in 2011, we officially started Pix4D to sell our solution.
What are the focus areas of your applications?
Our biggest focus is to provide solutions for UAV images, which
we believe is a big market. UAV images are not of the best quality because a UAV needs to be light and safe, and the camera
used is usually a consumer-grade camera. The focus of our
software is to use the survey- and consumer-grade cameras with
a high redundancy in order to have results that are comparable

Big companies like
Trimble, Leica and
Topcon have realised that
UAVs are important
for mapping purposes.
50 / Geospatial World / December 2014

to HD cameras flying on manned aircraft. Since UAVs fly much
lower, the image quality is not so good, but with the redundancy
we can take images of a small area with the same accuracy as
an HD camera on a manned aircraft. This is very interesting,
especially for smaller areas like farming, because the cost of
data acquisition, processing and time is substantially reduced.
Other than UAVs, we are also working in the general image
reconstruction sector. We have solutions based on ground-based
cameras that one can put on a vehicle.
What is your business model?
We sell software, both to UAV and camera manufacturers. We
also sell to the end customers directly or through our global
network of resellers. Services are something that we are also
looking at but right now we are making easy solutions that
are usually coupled with hardware — that is, UAVs. Most of
our current revenue comes from coupling our software with
UAVs. Pix4D also provides solutions for surveyors to survey
small areas such as construction sites. We partner with UAV
companies that focus on surveying or agriculture for instance.
Then, together with them, we provide end-customer solutions.
Big companies like Trimble now have their own UAV
and software divisions. Where do you see yourself in
the market among big companies?
Trimble was the first of the big companies to acquire a UAV
company — Gatewing, a Belgian company. Big companies
like Trimble, Leica and Topcon have realised that UAVs are
important for mapping purposes; they have acquired hardware
solutions for this and our software is also partially used for
these UAVs. The importance given by these companies to
UAVs has given a push to the market which is still at a very
early stage. This is a good sign for the overall market and we

all need to work on making people see UAVs as a mapping tool
just like they see laser scanners as a mapping tool.
Do you think the market is big enough for the big
players and SMEs to co-exist?
Of course. Trimble has a software division that focuses on
software for traditional photogrammetry. This is a very complex
software, made for professionals, where you need to have a
very good understanding of the software to get good results.
Our focus is more on making it possible for the software to be
used by anybody in the company, not just professionals. This is
the advantage that Pix4D has and this is what contributes to its
current success. I believe the three big companies will also work
in this direction. I think we are in a good place in the overall
market structure. If you look at Leica and Topcon, they do not
have software solutions to process those images, so we are also
collaborating with the big players to couple our software with
their hardware.
Which verticals and geographies do you mainly cater to?
Our main clients are surveying companies, working for the
mining, cadastre and natural resources management sectors.
More and more agronomists and farmers are also using Pix4D,
especially in USA. So this is a big market for us and is the area
where we provide end-customer solutions. Our technology is
also gaining importance for archaeology and cultural heritage.
We operate worldwide. Typically, regions where we have
most of our success are the regions where it is easy to fly UAVs.
Some countries already have a more liberal legislation than
other countries. We have good business in Europe, Canada,
South America, Australia, Japan, and China.
What are your diversification plans?
Our software’s main function is turning images into 3D models
in an automated way and focusing on survey-grade accuracy.
We want to have a surveying product which is highly automated.
That means that we can basically produce 3D models from any
camera as soon as they have sufficient overlap. It could be consumer camera put on any UAVs with GPS tags. We have now
launched a new product that can process 180 degrees fisheye
cameras, which are really interesting for indoors where you
do not have any GPS and you cannot easily geotag your images. But with this product, you can use ground control points
to georeference the models that come out of the computation.
General Canon or Sony cameras with fisheye lenses can also
be used. They are very interesting in the urban environment.
When you walk through cities, you do not have a wide possibility to place your camera where you want because you are
restricted by the space. The fisheye lenses will give you a full
overview and we can get highly accurate 3D models from them.

So this is one thing where I believe we will have more business
in the future — computing orthomosaics of facades and making
building models inside and outside, etc.
Since we have strong knowledge in image processing
and this is our main competence, whenever we are looking
to diversify, it will be in this direction. Now that we already
cover lightweight UAV imagery as well as ground-based
imagery without geotags, we are looking into new solutions
that are more based on time modelling. Pix4D will be
analysing 3D models over time.
Is there any plan to buy a UAV company or manufacture
your own UAV?
We have been thinking about this but what we are really
looking for is to keep our focus on the software and have good
partners to manufacture hardware. We are partnering with
them to offer the end-customers fully integrated solutions by
combining both hardware and software.
Where do you see Pix4D five years from now?
There are 40 people working in Pix4D now. Two years ago
we were only a team of five people.
We have opened an office in
Shanghai (China) and
San Francisco (USA)
this year, mainly for
business development but also for
dedicated solutions for farming,
construction, etc.
So I believe in
the next two years,
Pix4D will be a lot
different than what it
is today. In five years
I hope we become a
leading software provider for photogrammetry image processing.
That is our goal.
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LAND
Swedesurveys selected for Moldova’s
Twinning Project

Swedesurvey has been selected to implement the Twinning
Project of the Moldova Agency of Land Relations and Cadastre
(ALRC). This project aims to expand the mapping areas and
implement National Geographic Information System (NGIS) in
Moldova
to meet
user
demand
for digital
maps
swiftly and
efficiently
in line
ALRC Director General Anatolie Ghilas (centre) with
with EU
representatives from Swedesurvey
standards.
ALRC is a public authority carrying out execution, control,
supervision, and other functions in the field of land relations,
geodesy, mapping, cadastre and Geographic Information
System (GIS) activities, and to some extent Land Information
System (LIS) activities, both of them building up the structure
of National Spatial Data Infrastructure (NSDI) of Moldova.
State Geodetic Administration of the Republic of Croatia is
cooperating in this project as a junior partner.

State of Maharashtra initiates
Rs. 4,000-cr land mapping project
Within days of taking charge, the Revenue Minister of
Maharashtra, Eknath Khadse, revealed that the government is
planning to initiate a Rs. 4,000-crore satellite imaging project
to map all land in the state and prepare digital records of
land holdings. The satellite imaging would include that of
land used for agriculture, industry and also urban land. The
project would be taken up under a centrally-funded scheme.
Once complete, the data will be digitised and made available
to the public. The move is aimed at reducing corruption and
improving transparency in the land registry department.
The minister added that after the mapping exercise, the
government plans to issue necessary directives to treat
computer printouts of land records as valid. The project will
take five years to complete.

EPA to map and monitor Ghana’s land cover
The Environmental Protection Agency (EPA) in
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collaboration with the United States Agency for
International Development (USAID) recently organised a
national validation workshop on mapping and trends of
Land Use and Land Cover (LULC) in Ghana. This follows a
study conducted by the United States Geological Survey
(USGS) in collaboration with the University of Ghana’s
Department of Geography and Resource Development
to map and monitor the rapid changes that had
occurred across Ghana’s natural and human landscapes.
Ghana’s land cover is said to have undergone dramatic
changes owing to extensive human activities including
over cultivation, mining, housing and logging. This
resulted in environmental degradation and intensified the
effects of climate change on local communities. Similar
studies were also conducted in 17 West African countries
including Burkina Faso, Niger, Nigeria, Chad, Mali, Senegal,
and Cote d’Ivoire as part of efforts by the USGS to improve
the management of natural resources of the Sahel and
West Africa.

3D digital grid of Australia’s soil and
landscape unveiled
Australia’s vast and complex land surface has been exposed
in new ways in a comprehensive nation-wide digital map of
the country’s soils
and landscapes. The
Soil and Landscape
Grid of Australia,
which was recently launched at
the National Soil
Science Conference
Screengrab of the Soil and
Landscape Grid of Australia
in Melbourne,
is the result of a
partnership between CSIRO, the University of Sydney, and
several federal, state and territory government agencies. The
Grid draws information from the partner agency databases
weaving together both historical and current data generated
from sampling, laboratory sensing, modelling and remote
sensing. The Grid also includes estimates of reliability and
is designed to integrate new data in the future — even data
generated by technology that has not yet been invented. The
Grid will be beneficial to a wide range of applications and
users including urban and regional planners, land managers,
farming groups, scientists and engineers.

VERTICAL FOCUS

AGRI
Topcon acquires in-cabin console
manufacturer Wachendorff Elektronik
Topcon Positioning Group has acquired Wachendorff
Elektronik and Wachendorff Electronics in a private
transaction. Wachendorff and its US subsidiary,
Wachendorff Electronics, are the manufacturers of in-cabin
mounted consoles for the industrial vehicle market in
the agricultural and
construction industries.
Ray O’Connor, Topcon
Positioning Group
president and CEO,
said, “This acquisition
is a key ingredient of
our global strategy to
strengthen our ability to
serve original equipment
manufacturers (OEM) and establish the foundation for
Topcon manufacturing in Europe.

AGCO and Appareo form JV eyeing
precision agriculture market
AGCO Corporation and Appareo Systems have formed
a joint venture that is based on data collection, wireless
communication, advanced sensors and intelligent machine
control. Appareo will contribute to the initiative through
research and development, intellectual property (IP)
generation and advanced technology concept development,
which will be deployed through Agco Technology Solutions.
The partnership will develop technology for advanced
machine control systems, sensing applications, automated subsystems, machine prognostics and machine health
monitoring, specific protein and grain control systems, and
develop innovative electromechanical devices and systems.

Farm organisations endorse
US data privacy policy
A coalition of major farm organisations and agriculture
technology providers (ATPs) have ratified an agreement
on data privacy and security principles that will encourage
the use and development of a full range of innovative, technology-driven tools and services to boost the
productivity, efficiency and profitability of American
agriculture sector. The coalition supporting the principles
includes: American Farm Bureau Federation, American
Soybean Association, Beck’s Hybrids, Dow AgroSciences,

DuPont Pioneer, John Deere, National Association of
Wheat Growers, National Corn Growers Association,
National Farmers Union, Raven Industries, The Climate
Corporation — a division of Monsanto, and USA Rice
Federation. The policy promises to accelerate the move
to the next generation of agricultural data technology,
which includes in-cab displays, mobile devices and
wireless-enabled precision agriculture that has already
begun to boost farm productivity across the United States.

Pix4D enables autonomous mapping
Making use of DJI’s new Software Development Kit, Pix4D
has developed its first mapping app. The Pix4Dmapper
mobile App allows turning drones such as DJI Phantom2
Vision into an autonomous mapping and measuring tool
to create 2D maps and 3D models. The app allows users to
select flight areas and height and create a fully automatic
mapping flight, or fly the drone using the remote control.
The app automatically calculates in real time when to
acquire images to cover the area optimally, as well as
enhance image attributes and characteristics. Once the
images are acquired, it guides the user on how to convert
them automatically
into orthomosaics,
point clouds,
elevation models,
or textured 3D
models, using
Pix4Dmapper on a
PC, on the cloud or
in the near future also on mobile devices.

Parrot invests $2mn in MicaSense
for UAV-based solutions
MicaSense, a sensor and information company, has raised
$2 million in Series A funding from Parrot, developer of
quadricopters and professional solutions. MicaSense delivers
a fully integrated hardware solution for agricultural remote
sensing from any unmanned aerial platform, coupled with
cloud-based analytics to provide crop health information
to growers. The funding will enable MicaSense to expand
its engineering and manufacturing capabilities to support a
growing network of customers worldwide. MicaSense has
also developed RedEdge, a rugged yet lightweight, professional-grade multispectral camera optimized to capture precise
and repeatable information across five spectral bands.

Geospatial World / December 2014 / 53

VERTICAL FOCUS

ENERGY
The Union Cabinet chaired by the Prime Minister, Narendra
Modi, has given its approval to launch Integrated Power
Development Scheme (IPDS). The scheme will help in
reducing AT&C losses, establishing an IT enabled energy
accounting / auditing system, and improving collection
efficiency. The estimated cost of the present scheme, with
the components of strengthening of sub-transmission and
distribution networks including metering of consumers in the
urban areas, is Rs. 32,612 crore. This includes the requirement
of budgetary support from Government of India of Rs. 25,354
crore over the entire implementation period.

NES wins $25 million
grid modernisation contract
Networked Energy Services Corporation (NES) has been
awarded a $25 million contract to enable the Smart City
Wroclaw project for Tauron Dystrybucja, the largest utility in
Poland. NES Corporation will provide the underlying software
platform for the project, its newly released Element Manager
5.1 grid transaction and analytics platform, and approximately
60% of the 330,000 smart meters which will be deployed
in the project. Tauron, like all Polish utilities, has a mandate
to replace 80% of its existing meters with smart meters by
2020 that meet the stringent Polish and EU regulations. The
Smart City Wroclaw project is the first step toward meeting
that mandate. When completed, almost 5 million Tauron
customers and approximately 16 million smart meters in total
could be deployed across Poland as a result of the EU 2020
mandate.

Esri releases PI Integrator for ArcGIS
Esri and OSIsoft, a global leader in operational intelligence,
have released PI Integrator for Esri ArcGIS. The newly
released capabilities of the PI Integrator for Esri ArcGIS
allow seamless, real time streaming of operational data
with geographical context. This information provides an
intuitive view of the operational landscape that enables
immediate, location-aware,
actionable decisions. It also
enables improved operational planning, proactive
asset management, asset
tracking, reporting, and
regulatory compliance. The
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PI Integrator is expected to improve situational awareness
and potentially reduce unscheduled visits, which would
reduce Operational Expenditure (OPEX) costs of up to 20
million euros per year.

Schneider, Awesense to jointly
combat network losses
Schneider Electric and Awesense have signed an agreement
to commercialise complementary offers to reduce network
losses in electricity distribution grids. Awesense develops
products and software for increased grid efficiency by
identifying losses, reducing risk of overloads, leveraging
data from assets and reducing revenue recovery time from
metering errors or electricity theft. Schneider Electric, on
the other hand, develops, manufactures and sells electrical
distribution, critical power supply and control equipment as
well as network automation and grid management software.
This agreement will enable Schneider Electric to integrate and
sell Awesense’s True Grid Intelligence (TGI) cloud software
and line sensors, as well as associated engineering and
technical services. This solution would identify losses on all
grid topologies with overhead or underground conductors.

ADAS, Bluesky survey overhead power
lines using LiDAR
Credit: Bluesky International

India launches Integrated Power
Development Scheme

A multi million pound contract to produce the largest ever
LiDAR survey undertaken by an electricity distribution
network operator in the UK has been awarded to ADAS
and Bluesky International. The companies have been
contracted to conduct an aerial 3D LiDAR survey of UK
Power Networks’ High and Extra High Voltage (HV & EHV)
overhead power lines, which extend to over 30,000 kms.
LiDAR technology is central to the UK Power Networks
contract, a three year risk-based tree clearance programme
for the electricity company. Through this project, UK Power
Networks aims to demonstrate that they have invested in
the best available vegetation management system that will
enable them to minimise tree related electrical disruptions.

NEW

ULS

RIEGL RiCOPTER

Learn more about the RiCOPTER

Ready to Fly Remotely Piloted
Airborne Laser Scanning System

SPAR Europe / ELMF 2014

December 8-10, 2014
Amsterdam | The Netherlands
RIEGL booth #410

foldable arms for
easy transportation and storage

easy to carry with the integrated
carrying handle

RiCOPTER ready for take off

scan data

The NEW RiCOPTER: First fully integrated LiDAR system solution
for professional UAS surveying missions

The RiCOPTER is a high-performance UAS equipped with RIEGL’s VUX-1 survey-grade LiDAR
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Bentley Be Inspired / Awards

HONOURING
INFRA INNOVATION

B

entley’s Year in Infrastructure
2014 Conference was held in
the Hilton London Metropole
from November 4-6. The threeday event was attended by
executives from global architecture,
engineering and construction
markets.
The annual Be Inspired Awards
competition, part of the Conference,
also brought together infrastructure
professionals and members of
academia from around the globe.
On the last day of the Conference,
Bentley announced the winners
of the awards, which honour the
extraordinary work of Bentley

I thank the Be
Inspired Awards
winners for
their valuable
contributions
to sustaining
infrastructure
and improving
quality of life
around the
world.
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users in improving and sustaining
the world’s infrastructure. Nine
independent panels of jurors,
comprising
industry
experts,
selected the 54 finalists from nominations submitted by organisations
in 49 countries.
The Be Inspired Awards competition
has recognised more than 2,000 of
the world’s most outstanding infrastructure projects since its inception
in 2004. This unique competition,
the only one of its kind that is global
in scope and comprehensive in categories covered, encompasses all
types of infrastructure projects.
At this year’s awards ceremony,

Greg Bentley,
CEO, Bentley Systems

18 Be Inspired award winners and
7 Be Inspired Special Recognition
award winners were announced.
In addition, the recipient of the
Bentley Educator of the Year
award, Artur Krawczyk, PhD, a
lecturer at AGH University of
Science and Technology, Kraków,
Poland, was acknowledged.

Technology in Street Works (Midlands, UK) — by Severn Trent Water

Enterprise deployments providing efficient
operation, inspection, maintenance, and management
of infrastructure assets. Project showed improved
reliability, integrity, performance, and operational
efficiency and effectiveness, along with enhanced
safety and reduced risk.

Severn Trent Water provides drinking water to 7.4 million people
and waste services to 8.5 million people. To meet the new
U.K. Electronic Transfer of Notifications (EToN 6) regulatory
requirements, the company developed an asset management
solution for 1,000 key business users. The solution avoids hefty
penalties and charges from 36 highway authorities in its operating
area, and sends 330,000 compliant notices to the highway
authority. The use of Exor ensured compliance throughout the
asset management systems by providing an Oracle-based platform
integrated into Severn Trent Water’s core systems. By providing
two-way exchange from a central base (23 people) to field mobile
devices and contract portal interfaces (six departments and 1,000
indirect users), the system enables collaboration and aligns assets
for end-to-end asset management.

Second Wuhu Yangtze River Highway Bridge (Wuhu, Anhui, China) – by
Anhui Transport Consulting & Design Institute

Technical innovation and applied engineering
principles, along with the positive impact on
local infrastructure socially, economically, and
environmentally.
The Second Wuhu Yangtze River Highway Bridge under
construction in Wuhu, Anhui, China, will improve the regional
highway network and promote economic and social development
in central China. Connected to the Wuhu-Tongling Freeway, the
CNY 9.45 billion 57 km project includes a 13 km long bridge,
with extensions of 23 and 21 kms on the north and south banks,
respectively. The bridge is notable as the largest assembly of
whole steel beam sections, and the longest cable-stayed span
with four cable planes. Working in the ProjectWise collaborative
environment with 3D bridge design solutions by Bentley, Anhui
Transport Consulting & Design Institute carried out design and
review 20% more efficiently, and shortened design delivery time
by eight weeks. The resulting 3D information model will reduce
operation and maintenance costs by an estimated $2 million.

Emerson College (Los Angeles, California, US) – by Morphosis Architects

Planning, designing, building, modelling, analyzing, and operating a college building
This mixed-use facility establishes Boston-based Emerson’s identity in Los
Angeles, California. Designed by Morphosis Architects to be a magnet for
activity, it provides an iconic setting for premieres, events, and student
showcases. The new USD 85 million facility will also host workshops,
lectures, and other events. The investment in BIM on this project allowed
for seamless workflows among the architect, project consultants, and
subcontractors, so detailed 3D models could easily be shared among all
key stakeholders. This integrated approach — largely built on AECOsim
Building Designer, GenerativeComponents, MicroStation, Bentley Navigator,
and ProjectWise – allowed the project team to deliver a state-of-the-art
academic building on schedule and on budget.

Geospatial World / December 2014 / 57

special recognition
awards

This selection was based on the
projects’ uniquely innovative and
visionary achievements that transcend
the narrower focus of the standing Be
Inspired Awards categories.
1) The Journey from Physical Assets to Digital Assets
for the Queensland Curtis LNG Project (Gladstone,
Queensland, Australia) – by QGC
Engineering data warehouse helped to improve collaboration, provided transparency of data ownership and tracks
traceability changes across the entire project.
2) Tappan Zee Hudson River Crossing: The New NY
Bridge (Westchester, New York, US) – by HDR
The 3D model helped to eliminate any clearance conflicts
during design before any reinforcement was fabricated. The
project implements intelligent transportation systems and
active traffic management principles to improve the flow of
vehicle traffic.
3) Five-hundred Metre Aperture Spherical Radio
Telescope (Karst, Guizhou, China) – by Beijing
Building Construction Research Institute; Beijing
Institute of Architectural Design; National Astronomical
Observatories, Chinese Academy of Science
The project involved lot of parties across the country, so
a fast and accurate data exchange is very important. The
modernised design and project management software
provided detailed design and construction efficiency.
4) ProjectWise: A Change in Construction (Michigan, US)
In order to enhance collaboration and speed information
sharing between various stakeholders and field Inspectors
and contractors with real-time access to project data for the
first time. The time and money saved will go directly into
MDOT’s infrastructure program to improve Michigan’s roads
and bridges.
5) Santos Guarujá Tunnel (Santos and Guarujá,
São Paulo, Brazil) – by EngevixEngenharia, Themag
Engenharia, and PlanserviEngenharia
The innovation in this project is that all parts of the tunnel
will be built on the surface and then immersed to the bottom
of the ocean. This will promote the mobility and modal
integration between vehicles, pedestrians and cyclists.
6) Yawaragi Mori No Stadium (Toyota-shi, Aichi-ken,
Japan) – by Takenaka Corporation
The stadium was designed to blend in with its surroundings
abundant natural surroundings rather than to stand out
from them. The parametric design method employing
generative components was utilized from the design stage to
fabricate the construction components used for each stage
of construction.
7) Bentley Substation and eB Implementation (Gananna,
Ohio and Tulsa, Oklahoma, United States) – by American
Electric Power
The selection was based on the projects’ uniquely innovative
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and visionary achievements.

EPC Success Using ConstructSim (Houston, Texas, US) — by Jacobs

Project demonstrated a clear return on investment, avoiding
overruns, and resulting in advanced work processes especially
with the construction workforce to the benefit of all
stakeholders.
Using ConstructSim, Jacobs
successfully completed automated
data exchanges for real-time status
reports on engineering, materials, vendor fabrication, drawing
transmittals, schedule, productivity,
and turnover system. The reduction
of dedicated workface planning
managers on individual projects
saved over $1 million, while standardisation
of project setup saved approximately $460,000.
Spatial Data Infrastructure for Ireland (Dublin, Ireland) – by Ordnance Survey Ireland

A federal government project leveraging engineering content
management and team collaboration.
Ordnance Survey Ireland (OSi),
the national mapping agency,
has developed a standardised,
authoritative digital referencing
framework that enables consistent
referencing and integration of
national data related to location. This
framework, known as Prime2, allows
data users to accurately integrate and
use multiple data sources for improved analysis and decision-making,
resource optimisation, and efficiency gains.
Marikina North Project (Marikina City, Philippines) -- by Manila Water Company

The design and planning significantly reduced the
environmental, financial, technical, and social risks involved
in constructing the facilities with the reduction in total
number of pumps.
The goal of this project was to
treat wastewater generated from
Marikina City in the Philippines
prior to discharge into the river.
It encompassed the construction
of a sewage treatment plant with
a capacity of 100 million litres of
treated water per day and a 23 km
sewer network.

Montevideo Multipurpose Harbour (Montevideo, Uruguay) – by Cathie
Associates

Port of Miami Tunnel and Access Improvements (Miami, Florida, US) —
by Jacobs and Bouygues Civil Works, Florida.

A combination of technical innovation through
engineering and software, good project
management, and a clear return on investment

Established collaborative workflows sharing
project information among multiple contractors
demonstrating clear return on investment.

On this project by the National Ports Administration of Uruguay,
Cathie Associates was contracted to evaluate issues encountered
during the construction of dock foundations. The engineering

The Florida Department of Transportation studied the feasibility
of a tunnel connecting Miami’s highway system directly to Port
Miami. Teams from Jacobs and Bouygues Civil Works, Florida
used ProjectWise to exchange information not only among the
design teams that participated in this project, but also among
the construction teams. Enabling work sharing, content reuse,
and real-time feedback, MicroStation, Power GEOPAK, LEAP, and
STAAD were deployed on this megaproject. They delivered a high
return on innovation and allowed the user to produce the most
cost-efficient solution and avoid unnecessary and
costly redesigns.

challenge was the hard ground conditions that caused problems
during the installation of foundation piles.
The $73 million project reassessed the soil profile and engineering
parameters, designed the piles, and evaluated pile drivability. The
company used gINT to interpret soil data, define soil profile and
design parameters, estimate pile penetration into the soil, and
localise boreholes performed on site. The reassessment of pile
design saved the cost of 344 steel piles and one year in delivery time.

Constancia Project (Chamaca and Livitaca, Chumbivilcas, Peru) – by Ausenco

Planning, engineering, construction, operations, and analysis of mining operations.
Ausenco was engaged by Hudbay Peru SAC to provide engineering, procurement, construction, and management services for the USD
1.75 billion Constancia Project. Working 4,100 metres above sea
level in a remote part of the Andes, the team managed data across
people, disciplines, and multiple locations. Collaboration among
Brisbane, Toronto, and Peru to align existing systems, expertise,
and processes was critical to the successful delivery of the project.
Using ProjectWise with AutoPLANT, Ausenco was able to bring
these disparate engineering teams together, reducing errors and
increasing the data integrity throughout the lifecycle of the project.
Ausenco implemented more efficient work processes not only
on the Constancia Project, but also for all subsequent projects.
ProjectWise enabled the tracking of changes on drawings as well
as the linking to other systems such as Oracle and Prism, enabling
Ausenco to more easily obtain the documents for regulatory and
compliance requirements.
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SHWE Transportation and Installation (Bay of Bengal, Myanmar)
-- by Dockwise Shipping

Development of Decommissioning Engineering Platform Based on
Plant 3D Model (Japan) -- by Hitachi-GE Nuclear Energy

Planning, design, construction in the marine
environment taking into consideration safety,
environmental impact, and business drivers.

Planning, analyzing and establishing a safe,
rational plan for demolition of nuclear power
facilities.

The $1.5 billion SHWE gas field development project at the Bay
of Bengal, Myanmar, required transportation and installation of a
massive 22,000 metric ton jacket and 30,000 metric ton topsides
with deck support frame. The contract was awarded to Dockwise
by EPCI contractor Hyundai Heavy Industries. Dockwise performed

The Japanese government has begun decommissioning
all nuclear reactors that are more than 40 years old.
Decommissioning nuclear power plants takes as many as several
thousand workers, 10 years, and a cost of JPY 36 to 77 billion per
reactor. The objective of this project is to accurately calculate the
amount of waste materials that must be managed as radioactive
substances for each nuclear power plant.
Hitachi-GE Nuclear Energy assessed the radiation dose for
workers, the number of man-hours and amount of radioactive
waste materials generated from demolition, demolition
procedure data, and residual radioactivity with the help of

the operation and engineering for the jacket transportation, jacket
launch, topsides transportation, and topsides float-over.
Dockwise spread the work among its three design centres in the
Netherlands, United States, and China. An innovative bottle-shaped
barge design to transport these massive structures was produced
using MOSES and SACS, and data access, accuracy, traceability, and
workflow were addressed by managing files in ProjectWise. These
solutions saved about 5,000 of the 30,000 man-hours estimated for
execution and reduced the four operational days offshore by half.

3D models in MicroStation — establishing a safe, rational
plan for demolition that will be used in the future planning of
decommissioning projects.

LPG Import and Storage Terminal (Saldanha Bay, Western Cape, South Africa) – by 3D Draughting

Design and construction of process
manufacturing facility resulting in the
improved efficiency of engineering reviews and
reduced decision errors and design clashes,
providing for significantly more accurate
fabricator contract management.
The scope of this project for Sunrise Energy included the mechanical
design of the Sunrise Energy LPG Import and Storage Terminal, located
in the port of Saldanha Bay, South Africa. 3D Draughting used AutoPIPE, MicroStation, Bentley Navigator, Bentley OpenPlant, ProjectWise,
ProSteel and RAM for the engineering challenges that included the highly sequential execution requirements of the project. The 3D design
improved the efficiency of engineering reviews and reduced decision errors and design clashes, providing for significantly more accurate
fabricator contract management.
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Tehachapi Mountains Double Track Project (Tehachapi, California,
US) -- by J.L. Patterson & Associates

Intelligent Rail Signal Design via 2D Schematics and 3D Models
(Mississauga, Ontario, Canada) – by Hatch Mott MacDonald

Project collaboration and information sharing
via enhanced information mobility in
project delivery.

Intelligent rail design system. Technology
implementation resulted in reduced design
time, improved accuracy, and enabled
standardisation.

This $80 million project aimed to improve the transport capacities
of freight moving from the San Joaquin Valley in California to the
eastern United States in an efficient and timely manner while reducing
operational constraints. The project encompassed the construction of
double-track segments in five locations.
The design was performed using MicroStation and Bentley Rail
Track, which quickly defined the areas of potentially adverse effects
on the environmental footprint from excessive cuts or fills, impacts
to wetlands, and sensitive species. By using ProjectWise to share
information between offices and MicroStationGeoGraphics to
shorten the field verification process, J.L. Patterson & Associates
reduced the time the staff would spend working an active freight
rail corridor, thereby reducing the risk of job-site injuries, and also
reducing project delivery, design, and construction time.

Hatch Mott MacDonald (HMM) invested an estimated CAN
$150,000 to develop an intelligent rail signal design system
that will reduce design time, improve accuracy, and enable
standardisation. The system will automate project template
creation and streamline basic design checking processes, as
well as provide a single database for content building. HMM
targeted five functional categories for development: content
building through a custom-made promis•e rail signals database;
API project building to enable creation of an accurate 75%
preliminary design; engineering design considerations with
promis•e’s automated checking tools; documentation detailing
design workflows; and SQL Server and ProjectWise integration
to enable sharing of drawings and access to the promis•e
database. The system reduces design-phase costs by 20-35%.

The Waterview Connection (Auckland, New Zealand) – by Well-Connected Alliance

Enhanced transportation infrastructure that has resulted in reduced travel time and congestion,
while improving network reliability and resilience.
The challenge was to design and construct a 4.8 km section of a
48 km ring road around Auckland, New Zealand. Known as The
Waterview Connection, the NZD 1.4 billion project includes 2.4
kms of tunnels bored 45 metres deep to avoid volcanic layers.
Tunnel size and rock density presented extreme challenges.
Using Bentley MXROAD and MicroStation for road design,
tunnel modelling, and structural modelling greatly reduced
design phase time. Using ProjectWise saved about NZD 500,000
in man-hours and reduced document control time to an
absolute minimum.
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Five-hundred Metre Aperture Spherical Radio Telescope (Karst, Guizhou,
China) – by Beijing Building Construction Research Institute, Beijing
Institute of Architectural Design; National Astronomical Observatories,
Chinese Academy of Sciences

Use of technical innovation to deliver high-quality
structure and improved structural project
workflow.

An Enterprise GIS Strategy for Increased Revenue and Lower Costs Using
Bentley’s Communications Solution (Centennial, Colorado, US) – by Time
Warner Cable

Design and operation of communications
networks showcasing a clear return on investment
Time Warner Cable deployed the Bentley Communications
solution in an engineering design process that drives all
asset information to a centralised, asset repository. This
GIS repository serves as the system of record for all other
operations support systems. The project improved the
commercial speed of design and build-out. With access to
accurate information about existing network assets and
enhanced engineering capabilities, Time Warner Cable
has reduced the cost of project delivery for new network
infrastructure projects. The new environment provides
an accurate view of all network assets, allowing for faster
pinpointing of outages and faster plant location, and avoiding
unnecessary truck rolls.

One of the top nine science and technology infrastructures in
China, the 500-metre Aperture Spherical Radio Telescope will be
the largest single-aperture telescope on Earth. Its antenna aperture
is 500 metres, which is as big as 30 standard football fields.
Its cable net structure consists of 6,670 main cables and 2,225
downhaul cables, and the weight of the cable wheel alone is 216
tons. The reflector consists of 4,600 reflector units installed on the
cable net. From site selection and design to construction, the team
deployed BIM technology in the form of AECOsim Building Designer,
MicroStation, Bentley Navigator, ProjectWise, and ProSteel.

Seafield Wastewater Treatment Works Thermal Hydrolysis Plant (Edinburgh, UK) – by MWH

Excellence in effective collaboration among the
process of wastewater conveyance.
The goal of this GBP 14 million project was to enhance treated
sludge through pre-treatment (thermal hydrolysis) prior to its
entering the digestion system, which now would produce a treated
product with a 99.99% pathogen kill. This enables the sludge to
be used in agriculture. Owner Stirling Water also aspired to make
Seafield the first 100% energy self-sufficient wastewater treatment
works in Scotland. MWH used AECOsim Building Designer,
AutoPLANT, MicroStation, Bentley Navigator, Bentley OpenPlant,
and ProjectWise. The Bentley OpenPlant 3D model, in particular, enabled MWH to provide effective collaboration among the process
pipework fabricator, odor control supplier, and cable-routing subcontractor. Sharing the pipework model allowed MWH to change
how it checked and approved detail pipework. Instead of issuing drawings, it reviewed any changes to pipework electronically.
Anamika Das, Director, Industry Analytics, Geospatial Media and Communications.
Sarah Hisham, Regional Product Manager, Europe, Geospatial Media and Communications
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Go Ahead, Be a Know-It-All...

All You Need is Bentley Map!
®
GIS with the Power of MicroStation
Being a know-it-all can be a good thing when you need to analyze, share, edit, and publish 2D/3D data with
confidence. Work confidently with engineering-accurate GIS tools to produce quality maps, unify disparate
2D/3D data, and quickly access large datasets, even in the field. Leverage Oracle Spatial, SQL Server
Spatial, Esri, and other data types.
Bring a new level of intelligence to your project with Bentley Map. Be the know-it-all everyone wants
on their team.

www.bentley.com/BentleyMap
© 2014 Bentley Systems, Incorporated. Bentley, the “B” Bentley logo, Bentley Map, and MicroStation are registered trademarks of Bentley Systems, Incorporated or one of its direct or indirect wholly owned subsidiaries. Other brands and
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Focus/ Environment

Specks of Matter Are
Altering Climate
Variations in the total aerosol covered area and its spatial pattern reflect a close
relationship with the spatial patterns of surface temperatures and rainfall

The thickest aerosols in Southern India
are observed in May and in Central and
Northern India in June 2013.

A

World Health Organization (WHO) study of 1,600
cities released in May 2014 found New Delhi had
the world's dirtiest air. New Delhi recorded six times
the safe level of ‘particulate matters’ (PM2.5) in air.
What was more disquieting is that WHO stated that
13 of the dirtiest 20 cities worldwide were in India.
Regardless of how vociferously the Indian government may contest the WHO report, it is a known-fact that
air quality in the northern part of India has deteriorated
substantially in the last few years. System of Air Quality
Weather Forecasting and Research (SAFAR) has blamed
the peaking aerosol levels in the air in north India on the
burning of farm waste in Punjab and Haryana. Farm waste
combustion, which is a common method of clearing land and

64 / Geospatial World / December 2014

consuming farm waste in India, yields smoke that comprises
mainly organic carbon and black carbon which result in the
formation of aerosols. The National Green Tribunal has even
directed the Union Government to finalise a national policy
for controlling and preventing pollution resulting from burning of agricultural waste in open fields. Aerosols comprise
commonly visible smoke, haze, ash, soot, dust etc. in a variety
of forms, shapes and sizes as well as a range of chemical elements suspended in the air.

Effect of Aerosols

Aerosols play a significant role in the global climatic
phenomena as well as have a huge potential of affecting human health adversely. Their nature and composition affect the

way these interact with various gases and other particles present in the atmosphere. Depending on the types of aerosols —
and the clouds seeded by them — they influence the radiation
balance of the earth by reflecting or absorbing a quarter of the
Sun’s energy that drives earth’s climate. Aerosols act as cloud
condensation nuclei and cause alterations in the microphysical
and other properties of clouds. This means, their presence, in
combination with greenhouse gases, may either cause warming in the upper air by reflecting, scattering and absorbing insolation, or cooling in the surface temperatures by obstructing
the infiltration of insolation.
Therefore, it is important to study the spatio-temporal
pattern of aerosols in the atmosphere. In this respect, a
research studying the spatial pattern and the dynamics of
aerosols optical thickness in India is currently underway
at Interfaculty Department of Geoinformatics - Z_GIS,
University of Salzburg, Austria.
According to the preliminary findings of the study,
aerosols cover 80 to 85% area of India from January to May
as well as from September to December, whereas it is only
20 to 30% during July and August. This means that the area
covered under thicker aerosols increases from January to May
and starts decreasing from June but increases after August.
The thickest aerosols in Southern India are observed in May
and in Central and Northern India these are observed in June.
The study, which was based on four different sets
of TERRA-MODIS images, found that levels of aerosol
thickness in northern India remain much higher as compared
to Southern and Central India for most of the year. This can
be associated with several factors existing in the Northern
Indian Plains which include higher density of population and
urban areas, extensive agricultural activities, wide spread
industrial areas as well as huge volume of heavy vehicle traffic along the Grand Trunk road. The study also found that the
Himalayas obstruct the aerosols carrying winds from flowing further north causing an increase in the levels of aerosol
thickness along the Himalayan arc.
The variations in the total aerosol covered area and its
spatial pattern establish a close relationship with the spatial
patterns of surface temperatures and rainfall. Increasing surface temperatures have a delayed effect on the increase in the
area covered by aerosols and their thickness because surface
takes some time to heat up and become dry enough to let the
dust particles blow high with the wind.
On the other side, rainfall has an immediate effect on
reducing the aerosols because rain drops fall from above
and these either dissolve or bring down the particulate matter suspended in the air. This explains why no aerosols are
observed in South Western India in June because monsoon
rains start in the beginning of June. The monsoon rains move

Peaking aerosol levels due to
the burning of farm waste in
Punjab and Haryana are the
prime factors affecting the
air quality in the northern
parts of India.
progressively into the inner parts of Southern India and
eventually turn toward Central and Northern India which
decreases total area under aerosols; as well as the levels of
its thickness also decrease from June to August.
Apart from the other natural sources, winds blowing over
intensively cultivated extensive agricultural areas, especially
in drier climatic conditions, add a significant amount of
dust particles in the atmosphere. For instance, studies have
revealed that Patiala in Punjab recorded the highest coarse
particles levels over the past few days. The proportion of
anthropogenic aerosols constitute only about 10% of the
total aerosols in the atmosphere but these, generally, have
higher concentration in the air in urban and industrial areas.
The major sources of these are a range of urban-industrial
activities like vehicular traffic flows, automobile exhausts,
incomplete combustion of fossil fuels in power generation
plants, construction works, etc.

Conclusion

Despite great progress, many questions remain about the
competing impacts of aerosols. Measuring particles within
clouds remains challenging. Establishing a spatio-temporal
relation between the spatial patterns of surface temperatures
and rainfall with the total aerosol covered area and its
spatial pattern is imperative to more accurately predict the
longer-term effects of climate change.
Since aerosols comprise a broad collection of particles
with different properties, studying the overall effect is
anything but simple. However, researchers are working on
higher resolution images, incorporating other ancillary data
as well as exploring further methodologies in expectation of
having new insights in near future
Dr. Shahnawaz, Director (South East Asia), UNIGIS
International, University of Salzburg, Austria
s.shahnawaz@sbg.ac.at
Unnati Khatana, Student, UNIGIS online distance learning
programme in GIS, University of Salzburg, Austria.
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