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Editorial

The Age of Drones
Undoubtedly the drone is here to stay. Although they´re not often spotted in the air, they are found universally at
exhibitions and in the geospatial media. Drone stories are ubiquitous and this publication is participating heartily
as they are featured frequently in this issue. Case in point are the two opening stories in this issue, on senseFly
and Septentrio, the latter being a GNSS manufacturing company which is also active in the drone industry.
In these aforementioned articles, the current state of the drone industry is explored from different angles
– from the perspective of drone vendors, sensor manufacturers and legislators. Those who are critical
of the whole ‘drone boom’ will ﬁnd some conﬁrmation of their opinions in these articles, as they
reveal that not everything in this industry is gold and glitter. What is interesting for example, is
that drones themselves are not the main feature. It is what´s attached to them that is signiﬁcant;
namely the sensors. Drones are just one part of a whole workﬂow that, on the whole, still needs
to be developed by system providers (although there are a few who have already done this).
In the meantime, the geospatial industry is doing everything it can so as not to miss out on the
escalation of drone use. Partnerships are being announced every day: the latest one that I´ve
come across mentions Intergeo and the German-speaking Unmanned Aircraft Vehicle Association,
UAV DACH. In an accompanying press release, it says that ‘INTERGEO is positioning itself even
more squarely in the innovative market sector of manufacturers and service providers for unmanned
ﬂight systems.’ It will be interesting to see how this partnership will work out later this year at the
event in Stuttgart.
Of course, there´s more happening in the industry than just UAV’s. Once again we´ve
tried to give a broad overview of what’s currently transpiring by covering a diverse
range of topics in the articles in this issue. I´m particularly satisﬁed with the contributions on BIM, GIS viewers, photogrammetry, public safety and security and the event
reviews from as far as Hong Kong and Siberia. You can see these as a teaser for the
upcoming big user conferences that will also be covered here.
Enjoy your reading,

Eric van Rees

Photography: www.bestpictures.nl
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Swiss drone developer senseFly has been granted
a number of exemptions to fly in the USA. This puts
the company in a strategic position; well ahead of
the many competitors who are expected to enter
this market in the coming years. senseFly’s Matt
Wade explains how this exemption process works
and how the company´s experience in the
regulatory field is beneficial to its customers.
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There has been a significant increase in the
number of GNSS receivers used on drones.
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Jan Leyssens, Product Manager Commercial
Products at Septentrio, discusses the current state
of the UAV market with regards to applying
precise positioning systems and comments on
some of the upcoming product releases for
the UAV market.
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A collaboration between Esri and Intergraph has
yielded a new software product, namely I/Map
Editor for ArcGIS. It is a tool that provides data
migration from ArcGIS into Intergraph’s
Computer-Aided Dispatch system (I/CAD), thus
driving productivity and improving efficiency
for users of both systems.
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The commercial UAV community met in London
on Friday 24th April at SkyTech 2015 UAV
Conference & Exhibition. Manufacturers, component
suppliers, software companies, service providers,
charities, associations, academics and end users
came together to establish partnerships, deliver
knowledge transfer and encourage growth within
the UAV industry.

Event

Event

Each spring, Safe Software takes a trip around the
globe to promote the latest version of FME and
share all the greatest data challenges its users have
overcome throughout the year. Educational and
inspiring, this event is an opportunity to learn about
the data problems the geospatial industry is most
interested in solving, and what new functionality is
available in FME for tackling these challenges.

Exemptions, Test Flights and Legislation

Aerial Image Drones on the Rise
Article

By Eric van Rees

Swiss drone developer senseFly has been granted a number of exemptions to fly in the
USA. This puts the company in a strategic position; well ahead of the many competitors who are expected to enter this market in the coming years. senseFly’s Matt Wade
explains how this exemption process works and how the company´s experience in the
regulatory field is beneficial to its customers. There is also a product update: later this
year, senseFly’s eXom rotary drone will be released. This drone has been designed
with mapping and inspection applications firmly in mind.
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Introduction

The Exemption process

Swiss drone developer senseFly is one of the few companies to date
granted exemptions by The Federal Aviation Administration (FAA) to
use drones legally in the USA. The company is known for its eBee,
a mapping drone which is used for capturing high-resolution aerial
photos that can transformed into 2D orthomosaics & 3D models.
Receiving this exemption is important, as it is currently the only way
for operators to ﬂy commercially in the USA with a drone. It isn’t a
coincidence, however, that senseFly has been granted a number of
these exemptions, as the company has been very active in the regulatory ﬁeld; working with their commercial customers in the USA to
help them apply for FAA Petitions for Exemption.

Matt Wade explains that the exemption process itself features two
key components: “Firstly, a company must ﬁle a ‘petition letter’ with
the FAA, explaining why it is requesting an Exemption and what
Exemptions from the Code of Federal Regulations it seeks to be exempted from. This includes providing a technical justiﬁcation of how
the UAS in question is capable of achieving a similar level of safety
to the sections of code being exempted. Secondly, after submitting
its Petition for Exemption, the company must also apply for a COA
with the Air Trafﬁc Organization, which involves describing the ﬂight
envelope in which the UAS would be operated. A quick rule of thumb
for understanding the difference here is that the Petition component
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eXom rotary drone
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eBee mapping drone

concerns what equipment you will use, whereas the COA is more
focused on how you will use it.”
He explains the importance and effects of receiving these exemptions:
“The fact that ten senseFly customers have now received exemptions
in the USA shows that the FAA considers our eBee systems to be safe
and reliable. This is beneﬁcial to our customers, who are now looking
to start this exemption process, as they can specify the same operating conditions as previously-approved requests for the eBee”.

A Bottom-up approach
Despite the company’s success, these exemptions are only granted to
other applicants on an individual basis. In order to create a path for

other companies to operate the eBee, without requiring them to obtain
their own individual exemptions, the company has petitioned the FAA
for an exemption to ﬂy that would allow eBee operators in the USA to
use their product for mapping applications. This petition is supported
by the Small UAV Coalition (of which, being a Parrot company, senseFly
is a member), the AUVSI and the Academy of Model Aeronautics.
There is, however, a lot more that can be done to speed up drone legislation and adoption: by encouraging the public to comment on the
recent FAA notice, the company hopes to persuade the FAA of the beneﬁts of smaller and lighter systems. Case in point is the FAA’s Notice of
Proposed Rulemaking (NPRM), that proposes small UAS regulations,
says Matt Wade: “we encourage them speciﬁcally to support the pro-
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eBee mapping drone

8
posed new ‘micro UAS’ class, since we believe that ultra-light systems,
such as ours, pose a lower operator risk, and are easier for commercial organizations to integrate into their existing workﬂows, than larger, heavier systems.”

Test flights
It is still possible to ﬂy in the USA with drones without an FAA exemption, by means of test ﬂights. One way to do this is by obtaining a
Certiﬁcate of Waiver or Authorization (COAs), explains Matt Wade:
“senseFly, for example, is authorized to ﬂy at New Mexico State
University’s test site under their COA, in order to conduct accuracy
assessments, test new sensors, etcetera.”
In fact, several public agencies and universities within the USA have
now received these COAs, which allow them to legally ﬂy senseFly’s
systems. These organizations include Texas A&M, the US Army
Corps of Engineers and the Ohio/Indiana Unmanned Aircraft
Systems Center (OH/IN UASC), the latter of which has received two
COAs that permit it to ﬂy a senseFly eBee in support of Cleveland
Metroparks. Alternatively, a private company can apply for a
Special Airworthiness Certiﬁcate (Research Purposes). This is different to both a COA and an Exemption, allowing the company limited, testing-only use of a speciﬁc system.

Towards European drone legislation
At present, in Europe, commercial drone usage is legislated on a
country by country basis. This is due to evolve, however, as the
European Commission is working on new standards to regulate the
operation of UAVs. They are referred to as remotely piloted aircraft
systems (RPAS) and will be more widely introduced into European
unrestricted airspace in 2016. “The main principle of these harmonized rules is to treat drones as a new type of aircraft, with their own
proportionate rules. These standards are expected to cover, for example, safety, security, privacy, data protection, insurance and liabili-
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ty” explains Matt Wade.
Commenting on the current drone legislation in European countries,
he states that, generally speaking, UAV regulations in many European
countries are already fairly advanced: “governments such as those in
the UK, Switzerland and France have developed and put in place
safety focused yet manageable and pragmatic legal frameworks.
Typically, for example, these regulations demand visual-line-of-sight
use only, restricting ﬂying over urban areas or crowds and ﬂying out
of range of airports. Additionally, many governments also impose a
ﬂight altitude ceiling, just like the FAA is proposing in the USA.”

eXom Product News
At the latest Intergeo, senseFly presented a prototype of the eXom
rotary drone, meant for inspection and close mapping. Since then,
there has been a great deal of interest in the eXom. One reason
senseFly started developing this system was that customers and partners expressed a real need in the market for a light, safe rotary system that featured integrated cameras and was situationally aware,
says Matt Wade: “The eXom has been designed with mapping and
inspection applications ﬁrmly in mind. It is a light, safe, easy to ﬂy
quadcopter UAV with video and still and thermal imaging built in,
meaning a user doesn’t need to land in order to swap payloads.
Meanwhile its raft of onboard navcams and ultrasonic sensors provide the drone and the operator with advanced situational awareness.”
The eXom will be used mostly for 2D and 3D mapping, live inspection work, solar ﬁeld thermography projects, mining projects and
ﬁrst response situations, although other applications are possible. It
will be launched this year and complement the existing ﬁxed-wing
eBee systems.
For more information, have a look at: www.sensefly.com.
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Windmill inspection with UAV

Combining GNSS and UAV’s

Septentrio Satellite Navigation
By Eric van Rees

There has been a significant increase in the number of GNSS receivers used on drones.
Jan Leyssens, Product Manager Commercial Products at Septentrio, discusses the current state of the UAV market with regards to applying precise positioning systems and
comments on some of the upcoming product releases for the UAV market.

Introduction
Septentrio Satellite Navigation of Belgium designs and manufactures high-end multi-frequency GNSS receivers. Their core technology
is used in various professional ﬁelds such as land and airborne surveying; steering and machine control in agriculture and marine construction. The company has a number of product releases speciﬁcally targeted for drone use in these industries.
Jan Leyssens distinguishes between two main applications of GNSS
for drones; the ﬁrst being georeferencing information: “For a number of markets, drones are becoming an interesting extra tool to capture data quickly and relatively cheaply. In this case, it’s all about
directing operational assets or controlling them as efﬁciently as possible. Having accurate information about the actual condition or the
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actual state of a terrain or a construction yard is important, and drones can be used to get that kind of information”.
The second application concerns navigating the autopilot of a drone
where high accuracy is less important than reliable positioning:
“When ﬂying close to structures, it is vital that the GNSS receiver
gives a reliable estimate of its position and the possible error
bounds. Elementary consumer receivers often don’t have that capability. Also for some maneuvers, high accuracy may be needed. This
is the case with auto landing for instance.”
One of our products is the AsteRx-m – a small GPS/GLONASS dualfrequency RTK receiver. It has been designed especially for integration in hand-held devices, mobile computing platforms and other
solutions requiring high accuracy in low-power and space-constrai-

ned applications. Jan Leyssens adds:
“It´s smaller than a credit card, consumes only between 200 to 500
mW and is perfectly suited for
these small battery port platforms. We can obtain an
accurate position in
real time. We’ve also
built a hardware
interface port
that allows it
to be easily
used on an
UAV. It can
directly connect to autopilot to synchronize with the
camera so that people, who want to try
it, don’t have to do hardware integrations themselves.”
The next release, slated for May, will be a software package called
Geotagz. This innovative software will accurately geotag ofﬂine images taken by an UAV. Leyssens explains: “You ﬂy around with an
UAV, take pictures and you want to have an accurate position of
every picture which was taken. We are working on software that
will take care of this ofﬂine. The software is developed in-house but
we’ll sell it as a library of software component that can be integrated into a toolchain.”

Moving forward with drone use
Currently Leyssens sees a greater demand for high accuracy through
GNSS for georeferencing applications as opposed to navigating applications; although this is slowly changing: “People are slowly starting
to realize that for navigation, they often need something more reliable
than the commercial receivers or the mass markets receivers that are
used at the moment. Of course, GPS is less reliable if you ﬂy next to
buildings and obstacles, but it helps to have a receiver that has software to assess and assure the quality of the position. This is what is
currently happening. In the future, it looks as though there will always
be a need to have a pilot in the loop. In this case, GPS is used to help
the pilot; and if anything goes wrong, he can take over.”
Leyssens mentions the ongoing discussion about the need to harmonize the rules for UAV use in Europe and the U.S. He offers his perspective on how this can be achieved while beneﬁtting all parties:
“for the whole drone industry, it’s a problem that there are currently
no harmonized rules for using drones. At the moment, every country
has its own legislation. Moving forward, I think Europe will adopt a
more ﬂexible approach, with clear guidelines and a performance
standard.”
He adds that although the drone market is still in its infancy, it is
developing and adopting professional models quickly: “This industry clearly uses a bottom up approach. You see a lot of small companies being innovative. As such, it’s an example of a new type of
economy where several smaller companies collaborate to achieve.
It reminds me of the startup world; which is an exciting place to be
now. In the end, it will not be about the drone, but the sensors on
them and about the applications for which they are used. “

Ease of use
One approach taken by Septentrio is to make things easier to
use for the UAV market. However, this is not as simple as it ﬁrst seems, states Leyssens: “usability is the biggest challenge for us.
A land surveyor knows
how to use an
RTK
and
knows where
he can put up
a base station
and where not to,
but
you
can’t
expect that from a
pilot. Everything has
to
become
more
straightforward, for example with the receiver
determining where it can provide raw positioning and
where it cannot and subsequentAsteRx-m
ly advise the user of this.”
This can be achieved by making receivers more intelligent. An example of this is the implementation of a status bar such as the one on
a smartphone, which offers technical information as an understandable indicator. Another example is when a user places his base
station next to a wall; it should be able to give a warning to say
“don’t put me here, put me somewhere else”. Leyssens adds: “It’s a
bit like the early days of mobile phones; we’re now perfectly clear
about where they can be used and where they cannot. It’s already
happened with the low end GPS and I think the high end will have
to follow. I don’t think it will become a mass market product, however, but will move more to the professional markets rather than an
expert market.”

Exclusivity: a good idea?
Since the surveying market has discovered the potential of using drones, the question remains on how Septentrio is going to position
itself to the drone manufactures. Although drones obviously complement the surveying market, it is Septentrio’s aim to remain independent and avoid entering into exclusive partnerships states Leyssens:
“we have a strategy to be open and to work with other innovators,
so we don’t have exclusive partnerships. We are happy to help any
customer who has a mapping application or needs high accuracy
on the drone. This gives both us and our customers a high degree
of ﬂexibility. Each new use of the technology demonstrates a way in
which Septentrio can learn to improve and evolve its service and
product. Eventually, 3rd parties will beneﬁt. If we limit the way in
which we use the product, we miss out on ideas for innovation into
the future.”
For more information, have a look at: www.septentrio.com.
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COLUMN

The Wonderful World of Widgets
Matt Sheehan is Principal and Senior
Developer at WebmapSolutions.
The company build location focused
mobile applications for GIS, mapping
and location based services (LBS).
Matt can be reached at
matt@webmapsolutions.com.

You cannot beat a good widget. Such useful little
devices which help get things done. Widgets are
not only helpful in our daily lives, they now are
ﬁnding uses in our digital lives. Let’s start this
month’s column on software widgets with a little
deﬁnition:
“A widget is an application, or a component of
an interface, that enables a user to perform a function or access a service.”

12

A widget is a small piece of code which performs
a very speciﬁc function. Widgets are lightweight,
and easy to write. The new world of Web GIS
development is increasingly turning to widgets.
Let’s step back for a moment and remember how
we used to build GIS web applications. Traditional GIS applications were like taking a cruise
(stay with me here). Huge ships, ﬁlled with everything you could imagine to do (and eat). They
moved slowly, took an age to turn, were tough to
dock. They lived in isolation. Something for everybody. Today’s widget based applications are like
the slick speedboat we have always wanted. Cool
looking, fast, easy to maneuver, simple to ﬁx and
customize, do one thing really well, can dock
anywhere and with anything.
Today’s GIS Web applications are no longer overloaded with tools, they are extremely ﬂexible and
focused. Applications generated by the new Web
AppBuilder from Esri and the open source
Conﬁgurable Map Viewer (CMV) from David
Spriggs and team respectively, are both examples of widget based GIS web apps. These move
us away from the ‘cruise ship mindset’, where one
application was built to serve all. Multiple GIS
web apps are now being generated, using the
same base, but conﬁgured with different widgets
to serve different needs. Think about the different
needs across an organization. Maintenance staff
will be using a web app with editing, and custom
form widgets as they work in the ﬁeld, while
managers might need dashboards and analytics
widgets.

New Rules for Web GIS Apps
Widget based Web GIS apps offer new levels of
ﬂexibility. They are a key part of expanding the
reach of GIS across organizations. Building GIS
Web apps which are targeted at different user
groups, helping to improve efﬁciency and provide new insight into organizational data.
1. Multiple web applications are better than one
- Applications which are focused and targeted
providing only those tools required to get the
job done.
2. Any and all web apps need to be simple to use
and intuitive, for use by both GIS and non-GIS
trained staff alike.
3. Conﬁgure ﬁrst – Both Web AppBuilder from
Esri and the Conﬁgurable Map Viewer (CMV)
emphasize conﬁguration. Edit a simple ﬁle to
include only those widgets needed for the target user base, then launch the app. Simple.
4. GIS Web applications should run anywhere,
anytime, on any device – Time to forget the old
notion of building an application which only
runs on a speciﬁc device or platform. Today’s
GIS Web apps need run on any device,
regardless of type or operating system. And be
usable anywhere, and anytime.
5. All GIS Web apps should be ofﬂine enabled –
This is a new notion. Advances in Web technology now mean disconnected use of GIS apps
is possible. Losing your wireless connection, or
slowness while working in the ﬁeld should not
get in the way of productivity. It is now possible to store all you need: base maps, editable
layers etc in a database on the device.
There we have it. Widgets will be an important
part of the future for GIS web apps. Flexibility is
key. We would also argue modularity. Multiple
Web apps, which are conﬁgured using the same
base application, targeting different user groups.
Simple, yet very powerful.
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Need a large format camera system for low-altitude, corridor missions? High-altitude ortho collections?
Something in between?
Need to be able to collect oblique imagery? How about
oblique and nadir imagery in panchromatic, color and
near-infrared all in the same pass?
Need a software system that will allow you to take that
aerial imagery and create point clouds in LAS format,
digital surface models, and orthomosaics? No problem.
The UltraCam series of large format photogrammetric digital
aerial sensors includes systems of varying image footprints
and focal lengths. Whether you need multi-spectral nadir
imagery or obliques—or both from the same camera—we have a system for you.
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UK Firm Tackles Their Largest BIM Project

Big BIM at a University Campus
Article

By Kevin P. Corbley

14

Headquartered in Worcester, England, Bury Associates is a land and measured building surveying company but has over the last eight years focused on BIM surveys.
A big BIM project located on the campus of the University of Sheffield called for
scanning four multi-story buildings and the common areas among them in preparation for a major renovation.

hil Tapp, an experienced BIM Manager, can’t remember ever seeing
such a densely packed maze of pipe
and conduit. The site was a 100year-old university in England, and
the project was one of the largest as-built BIM
jobs that Tapp’s employer, Bury Associates,
had ever attempted.

P

pus includes hundreds of urban buildings, but
as the student body grows so must the facilities be refurbished to accommodate them. The
latest project involves upgrading the interior of
four existing buildings and erecting a multistory glass atrium among them to create an
enclosed courtyard that provides extra inside
space and shields the students from the rain.

“Seventy percent of the MEP was above ceiling tiles in the massive classrooms and laboratories, and the rest was in basements beneath the multi-story buildings,” said Tapp. “We
knew extracting and modeling all of the MEP
was going to be a big job so we were keen
to save time and effort by using automated
software.”

As is common at many older universities, renovation of existing buildings must be accomplished without making whole-sale changes to
the structures themselves. Before any interior
or exterior modiﬁcations could be considered,
the architectural engineering ﬁrm contracted
to perform the work needed an accurate asbuilt model of the four buildings and their surroundings. The ﬁrm subcontracted Bury Associates to scan and model more than 160,000
square feet of space inside and out.

Shefﬁeld lies in the industrial northern part of
England near Manchester and Leeds. The cam-

“The architects were trying to achieve ‘Level
2 BIM’ on this project, so therefore required
the as-built BIM to include all aspects of the
building’s infrastructure – the MEP, structure
and architecture.” said Tapp. “The designers
needed the MEP to know where to connect in
with new services when the expansion was
done, and they needed the exterior facades
to maintain the architectural appeal of the red
brick buildings.”
Use of automated extraction software ultimately reduced MEP modeling time by more than
two-thirds in the project.

Survey Control Critical for Big BIM
The university buildings ranged from four to
seven stories in height and catered to a variety
of uses including ofﬁces, lecture halls and laboratories. Collecting scans in the interiors would

A perspective view of all three models
in a combined workspace.
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A façade of particular interest to the architect, so modelled to a high level of detail.

be a challenge because the facilities are used
for so much of the day. And most of the MEP
and structural elements are hidden behind tiles
in the drop ceilings up to fourteen feet off the
ground.

“The scans were clustered per ﬂoor and then
as larger clusters per building. These scan clusters were then linked back to the main survey
control network in multiple locations to maintain a good overall accuracy,” said Tapp.

“We had to coordinate very carefully with the
university and AEC ﬁrm to access every room
and space inside,” said Steve Bury, President
of Bury Associates.

The total station was also used to survey the
position of important infrastructure features at
ground level in the yard between buildings.
Manhole covers, water valves and drains were
located so they could be added to the as-built
BIM. These features would have to be worked
around when the AEC ﬁrm designed the new
courtyard ﬂoor in what would become an inside space.

The ﬁrst order of business was to establish a
survey control network outside the buildings.
This would be critical to register the many scans
to each other and also to tie the as-built BIM
into same UK coordinate system already being
used for other construction projects on campus.
The Bury team used a total station to set up the
survey control network in a roughly circular pattern surrounding all four buildings. They attached self-adhesive targets on the insides and
outsides of the buildings to provide multiple tiein points between the survey control points and
the scans.
Bury already owned two FARO Focus 120
laser scanners but purchased the more powerful Focus X-330 to handle the longer distances
require for the exterior scanning. This newer
scanner was used to capture most exterior
scans and tie in with survey control points on
the exterior survey loop. These scans extended
inside a door on one side of a building down
a hall and out another door to tie back into the
survey network on the other side.

Due to the importance of facades in the ﬁnal
architectural design, Bury wanted to capture
the ornate stonework and roof detail of the buildings. These couldn’t be scanned from the
ground so the crews accessed the roofs of other
nearby structures to make long-range scans with
the X-330. Even at distances of up to 200
meters away, they were able to scan the building rooftops.
“The X-330 really made the difference on these
rooftop scans,” said Steve Bury, President of
Bury Associates.

Scanning the Maze of MEP
With the coordinate network established and
exteriors scanned, the Bury team moved
indoors for the far more complex scanning that
would be completed over a period of two
months due to access limitations. The team

used two Faro 120s and the Faro X-330 on
the interior work.
With so much pipe and conduit in the plenum
spaces above the drop ceilings, Bury had to
arrange in advance for the university to remove sections of the ceiling tiles to provide adequate access to these spaces. This was a delicate process that had to be carried out by
experienced personnel because of the asbestos content in the ceilings. Special permission
also had to be requested to gain access to
scientiﬁc labs.
“We used both an elevating tripod and a scissor lift to raise the laser scanner up into these
spaces when the tiles were removed,” said
Bury. “A lot of MEP was up there. Of the 1500
total scans, we captured 300 just in the ceiling spaces.”
Easier to access but tight in comparison were
the packed basement plant rooms in the two
larger university buildings. Upgrades and
changes to the systems over the years had left
a complex jumble of water and drainage pipes
as well as HVAC conduits in these cramped
rooms. The main plant room areas consisted
of approximately 8,000 square feet.
“In both the plant rooms and ceiling spaces,
we found the FARO X-330 scanner acquired
cleaner scans [than the Focus 120]” said Tapp.
“Clean scans with minimal noise made for better pipe and duct modeling with the software.”
Bury believes the scan noise was likely cre-
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A photo taken from the neighbouring Hadfield tower which provided our vantage points for scanning the high level structure.
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ated by the steel beams and support structures that also dominated much of same spaces
as the MEP.

Modeling Ancient MEP with Modern
Feature Extraction Software
The crews ultimately collected more than
1,500 scans and due to the sporadic nature
of the collection process sent the scans back
to Bury headquarters for processing as they
were captured each week. Processing in small
data sets helped the modeling technicians
keep from being overwhelmed by the large
project.
Once enough scans were collected, a dedicated BIM technician used the EdgeWise MEP
software from ClearEdge3D to automatically
extract the pipes and ducts from the plant rooms
and ceiling plenums. Until about a year before, Bury had been extracting and modeling
MEP manually in Autodesk Revit, a slow and
tedious process in a package designed for
design work. The automated EdgeWise software accelerated this process, shaving about
70 percent off the time previously required.
The technician set up parameters in the automated software to extract all pipes 30 millimeters (1.25 inches) in diameter or larger
from the point cloud. Due to the sheer size of
the point clouds in the university project, he
usually extracted and modeled MEP one room
at a time to keep it manageable. Rooms containing MEP features were typically crisscrossed with a combination of new and old
pipes and conduits.
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The software identiﬁed pipes in the point
cloud and accurately measured their actual
dimensions, including the sags of long pipe
runs or the radii of non-standard elbows. The
software had the intuition to match pipe runs
from one scan to another and one patient
room to another, even if occluded from the
scanner’s view by a wall or other obstacle.
This data was recorded in an attribute table
and later used to double check the accuracy of pipe sizes and locations.
“For crowded MEP spaces, we used the
automated software, but in rooms with just
a lone pipe running through, we modeled
that manually,” said Bury.
Through years of BIM modeling, the ﬁrm had
built an impressive library of non-standard
MEP families. When the EdgeWise software
encountered an odd-sized pipe or conduit,
a relatively common occurrence in a century-old building, it could usually be matched
quickly to a custom family in the library. This
kept the project moving at a rapid pace.
The automated software extracted and
modeled about 40 percent of the pipes and
conduit in the Shefﬁeld buildings. As was
true in previous modeling projects, the technicians noticed the automated extraction
was most accurate and efﬁcient in dense
point clouds. For those features not extracted automatically, a manual editing function
in EdgeWise allowed the technician to
quickly identify and model the feature in
question.

Most often, these missing features were nonstandard pipe elbows, an automated capability ClearEdge3D has since enhanced with
guidance from Bury.
The Bury technicians completed the MEP
modeling on schedule, keeping the entire project inside the four-month completion window.
The ﬁrm’s technicians manually extracted and
modeled the architectural and structural features in the point clouds using a number of other
third-party software packages to create images and sections from the point cloud data.
At the time, a new EdgeWise Structure module was not yet available.
Bury divided the BIMs into three separate
models all linked in a central ﬁle for delivery
to the client, again due to the immense size
of the data sets. This made them easier for
everyone to handle. Two of the models each
included the two largest buildings, while the
third covered the smaller two structures in
one BIM. Bury delivered the BIMs in Revit
and IFC formats so the architect could work
with the model in the architectural ﬁrms preferred software package, ArchiCAD.
“The MEP consisted of a large number of different types of pipes and ducts, and this
could have been an extremely long project
without automated extraction,” said Tapp.
“The architect was very pleased with the
MEP detail in the BIMs.”
Kevin Corbley is a business consultant in the geospatial industry. He
may be reached at www.corbleycommunications.com.

Sur veying Open Brown Coal Pits

Photogrammetry at Vattenfall GmbH
Article

By Eric van Rees

The photogrammetry group of Vattenfall GmbH’s Lignite Mining and Generation is
responsible for processing aerial imagery for five open brown coal pits in Germany.
Their workflows are discussed in detail, as well as the results derived from the imagery.

18

Figure 1A and 1B: Extraction of a surface mining evaluation and corresponding aerial image

Introduction
Vattenfall GmbH is a German subsidiary of the Swedish energy company Vattenfall. At the present time, they are the fourth largest power
generation company in Germany. The Lignite Mining and Generation
division of Vattenfall GmbH has about 8000 employees and consists of ﬁve open brown coal pits that yield about 60 million tons
annually. The coal is converted into electricity at three power stations in the area of Lausitz, Germany.
Within this division is a mine-surveying department, which is responsible for the supervision of the mine-surveying activities and associated documentation corresponding to the requirements of the Federal
Mining Act. Aerial imagery ﬂights of the open brown coal pits are
carried out weekly. After that, a
photogrammetry workgroup within the mine-surveying section carries out the photogrammetric processing of the imagery for the
creation of orthophotos, orthomosaics and digital terrain models.

Aerial imaging capture
The imagery is captured in twoto six-weekly cycles in ﬂight strips
or blocks of two or three strips.
These strips are from two to seven
km in length, with an average
ﬂight performance of 30 km per
week (see Figure 1B). The ﬂight
altitude lies between 1050 and
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1650 m (Mean Sea Level). The image scale is 1:5,000 to 1:10,000
with a ground sample distance of 10-15 cm. The image capture
starts on Fridays and is available for photogrammetric processing
the following Monday, depending on the meteorological conditions.
The GPS coordinates of the projection centers and ground control
points are used for the orientation of the imagery. Based on longterm experience in aerial photogrammetry for mining projects, these
ground control points are constituted in such a way that any snow
will not adhere to the sides, so that they can also be seen in winter
time. Additional ground control points are marked on stationary
objects such as pipelines. In order to compensate for the possible
falling-out of control points, due to damage done during mining
works, a large amount of control
points are used (see Figure 2 and 3).

Georeferencing of the aerial
imagery
The photogrammetry workgroup
in the mine-surveying section has
six mapping stations at its disposal. The software consists of six
different packages (see separate
text box on page 20 for more
details). The ﬁrst one is MATCH-

Figure 2: A ground control point

Figure 3A and 3B: Ground control point measurement (pyramid/pipeline)

Figure 5: Register scheme

Updating the existing DTM

Figure 4: An example of the terrain height using an irregular raster with a base distance of 1m.

AT, which is used for georeferencing the aerial imagery. This is a
two-step process: First, a project is created for each ﬂight mission
and the ground control points are measured in each image, followed by tie point matching. Second, all ground control points are remeasured in stereo mode. Deviations of the single ground control
points will be examined. The georeferencing has to be carried out
quickly, so that the next evaluation process (carried out by several
operators) won´t be delayed.

Finally, the results of the georeferencing process are exported to a
DAT/EM Systems International Summit Evolution (Summit) stereoplotter project. Summit allows the user to view and update the digital
terrain model. The process includes overlaying older digital terrain
models from past photo ﬂights onto the most recent aerial imagery.
The points and vectors that do not match the current ground elevation are easily identiﬁed and edited. Of special interest are very
dynamic objects such as conveyor bridge projects, which require
frequently updating stockpile locations and volumes. For this type of
evaluation, Summit is used with DAT/EM Capture for MicroStation
(see Figure 7). A special DAT/EM editing tool represents a proﬁle
with appropriate height points. Editing is done directly into the
MicroStation CAD editor using one step (instead of two, which is
customary). This is a very effective workﬂow, which allows for updated elements to form the basis of new proﬁle views and subsequent
volume calculation.
Every interpreted vector element has a technological signiﬁcance in
the overall surface of the mine. A value is deﬁned by allocation of a
feature number in the digital terrain model. These are in turn deﬁ-

Figure 6: Feature table
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Figure 7: Vector collection using DAT/EM Summit Evolution with Capture for MicroStation.

ned in a register scheme (see Figure 5). Particular properties (such
as line type, line width, line colour etc.), which are stored in a feature table (Figure 6), can be assigned to the vector elements and corresponding feature number. On the basis of these properties, the
vector open-pit mining elements can be classiﬁed electronically for

Hardware and Software
The technical equipment of Vattenfall GmbH’s photogrammetry group comprises the following hardware and software:
Hardware:
• Six workstations consisting of Dell Precision C55s, Planar
Stereo Mirror SD2620W, Stealth Mouse, DAT/EM
TouchPad and side monitor.
• An additional RAID system
Software:
• Summit Evolution Professional (digital stereo plotter with
CAD and GIS interface)
• MATCH-AT Lite (for aerial triangulation)
• MATCH-T DSM (for terrain modeling)
• DTMToolkit (DTM Tools and Processing)
• DTMaster (point cloud editing)
• OrthoMaster (orthophoto generation)
• OrthoVista (orthophoto mosaicking)
The digital evaluation process was introduced in 2003 and,
since that time, the technical conﬁguration has been renewed every ﬁve years. With regular software updates, there
has been no reason to change to another system. Back in
2003, the choice for hardware and software providers was
based on the following criteria:
1. The evaluation had to be carried out through one interdependent project and not through separate models.
2. None or few existing restrictions when choosing the aerial
image camera, in order to ensure good choice of ﬂight
companies.
3. Automatic generation of DTM’s was required.
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subsequent calculations. The mass of the shifted excavation material
and the mined coal quantity will then be determined. Additional calculations are done to check security relevance and geotechnical
quota.
The evaluation results in Summit Evolution are stored in a .dxf ﬁle
and reviewed to establish they are complete and reliable. After this,
Inpho Software´s DTMToolkit is used for the creation of a surface
model. After a ﬁnal check, these .dgn ﬁles will be transferred to the
product divisions and planning departments.

Orthophotos and DTM creation
A surface model with 0.20 m ground sample distance is used to calculate orthophotos of the single ﬂown objects with Inpho´s
OrthoMaster software. In OrthoVista (also from Inpho) the images
are tacked together to produce a radiometrically homogeneous
mosaic. The orthophotos and surface models are subsequently available for general use in the company. Both give a comprehensive
view of the current surface mining situation and are normally completed within two to six days after aerial image capture. The DTM’s
are the basis for the estimation of earthwork and for volume calculations. Therefore, corrected and non-corrected terrain models are
used. Beside the standard products, some operating departments
require closely meshed digital terrain models. Generation and quality control take place using Inpho’s MATCH-T DSM and DTMaster.
Thanks to Stilla Dunkel, Tara Tate and Annet Alexander. For more information,
have a look at www.vattenfall.de and www.datem.com.
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Esri and Intergraph Release Data Migration Tool

Supporting Public Safety and Security
Article

By Eric van Rees

A collaboration between Esri and Intergraph has yielded a new software product, namely
I/Map Editor for ArcGIS. It is a tool that provides data migration from ArcGIS into
Intergraph’s Computer-Aided Dispatch system (I/CAD), thus driving productivity and
improving efficiency for users of both systems.
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A public safety dispatcher uses mapping capabilities within a computer-aided dispatch system.

AD and GIS are essential to
public safety and incident
management. Together, calltaking and dispatch software,
maps and spatial data provide
agencies with the information they need to
provide for and protect the public. In order
to enhance geospatial capabilities for public
safety and security agencies, Esri and
Intergraph decided to collaborate to more
tightly align Intergraph’s Computer-Aided
Dispatch system (I/CAD), and Esri’s ArcGIS

C
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Platform. As a ﬁrst step in the collaboration,
Intergraph will introduce I/Map Editor for
ArcGIS, a new product that works directly
with ArcGIS for map production in I/CAD,
with a view to achieving bigger workﬂow
efﬁciencies for users of both systems.
I/Map Editor is a tool providing data migration from ArcGIS into the I/CAD system,
explains Kalyn Sims, VP of public safety products, Intergraph Security, Government and
Infrastructure: “You can consider it an

ArcGIS extension. Current Esri ArcGIS users
are required to go through multiple steps in
order to get their data transferred into the
format required by I/CAD. Many of our
customers, particularly in the US, are on the
ArcGIS platform. We understood that they
had to go through multiple steps to manage
GIS data on multiple systems. I/Map Editor
for ArcGIS streamlines that process and
allows the customer to be able to convert
their data in the ArcGIS platform to make it
much more efﬁcient”.

Police, fire and rescue personnel rely on geospatial information when dispatched to incidents.

Intergraph´s I/CAD system uses a proprietary map format that supports many different
geospatial types of functions, such as validating addresses which come in through
911 calls, geocoding those addresses and

much more. Russ Johnson, director of public
safety at Esri, adds: “This is something very
specialized, which supports the very speciﬁc CAD 911 dispatching activity. This is all
very particular to CAD and the mission of

CAD being able to ensure the accuracy, the
performance and streamlining of the data
in order to support the very speciﬁc CAD
dispatching functionality.”
The Esri/Intergraph collaboration is all
about productivity and efﬁciency improvements for users of both systems, explains
Sims: “The focus is really on enabling our
customers to be able to manage their geospatial data in their CAD ecosystem more
efﬁciently. Through our collaboration with
Esri we’re looking to more tightly align our
Computer-Aided Dispatch, I/CAD, and the
Esri ArcGIS platform. This solution minimizes the number of different systems the
ArcGIS user has to learn, and it enables
them to stay within that framework to
manage their public safety GIS data.”
I/Map Editor will be available in the second
quarter of 2015.
For more information, have a look at: www.intergraph.com.
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Three GIS Viewers Compared

Features to Look for in a GIS Viewer
By Robert Parker and
Jared Dominguez

This article describes what makes a GIS viewer useful and examines some of
the features that the geospatial community really needs.
ﬂy reprojection, it is impossible to mix data
sources with different coordinate reference
systems.

Article

Vector Support
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ArcGIS Explorer

eospatial data has become
integral as a tool for making
business decisions, for informing public policy, and even
for simply getting home from
an unfamiliar place. However, how people
interact with the data isn´t often examined,
nor do people contemplate whether there
are better alternatives. Relying on monolithic GIS applications to view geospatial
data is great for analysis, but it can be overkill for simple tasks like measuring distance.
What’s more, relying on these GIS applications has the unfortunate side-effect of restricting data access. If other members of our
organizations aren’t scared off by the complexity of a full-blown GIS application, they
will still almost certainly be deterred by the
application’s high price tag.
Enter the humble GIS viewer. Not only are
most viewers free, but their smaller feature
sets usually correlate with faster viewing
times and better responsiveness. The spectrum of viewer features however is enormous, ranging from the general-purpose to
the very domain-speciﬁc. This article discusses how to evaluate a GIS viewer and then
highlight some exceptional viewers.

G
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Coordinate Reference System Support
Let’s start with projection support. This is an
oft-neglected feature that most users only
consider when they come across an image
that they can’t view, and the truth is, with
thousands of existing projections, it’s hard
to prescribe a minimum set of coordinate
reference systems. However, one modest
metric would be to see if the viewer being
evaluated supports WGS 84, NAD 83,
UTM, and the various State Plane coordinate reference systems. Additionally, it’s a
good idea to see if the viewer supports multiple forms of Mercator, especially the Web
Mercator coordinate reference system which
has become the standard for web maps.
Support for coordinate reference systems
should also extend to reading these systems
from world ﬁles and auxiliary ﬁles. In the
best case scenario, the viewer would support custom coordinate reference systems
through the use of a Well Known Text (WKT)
string.
Additionally, a truly vital feature for any GIS
viewer is on-the-ﬂy reprojection, which is
simply the ability for the viewer to translate
images from one coordinate reference system to another in real time. Without on-the-

Despite the increasing amount of raster and
LiDAR imagery, vector ﬁles are still the most
common form of geospatial data. Since this
is such a familiar area for most GIS folk, this
area will be covered quickly. The dominance of Shapeﬁles means that support for the
Shapeﬁle format is essential for any GIS
application. Some other formats to consider
are GML, a standard deﬁned by the Open
Geospatial Consortium; KML, a format similar to GML but developed for use with
Google Earth; and the lesser known
GeoJSON, which has gained ground with
web mappers as a way of storing features
in JavaScript Object Notation.
Remember also that mere support for a ﬁle
format does not ensure usability. Feature
identiﬁcation comes to mind ﬁrst, but in
addition, the usefulness of vector styling cannot be overstated. Changing line colors, line
widths, and polygon ﬁll settings will save
you a lot of eye strain.

Raster Support
Support for raster ﬁles is less straight-forward than support for vector ﬁles. Much of
this stems from the fact that many people
have limited familiarity with using raster ﬁles
as something other than a base map or back
drop. Additionally, the variety among raster
images and the myriad of raster formats in
common use is astounding. Although most
images display colors using three image
bands—red, green, and blue—some images
contain many more bands to store data for
light outside of the visible spectrum. These
images are called multispectral images, and
they are becoming increasingly common.
This is evidenced by the fact the US National
Agriculture Imagery Program (NAIP) now
captures imagery in four bands—red,
green, blue, and near-infrared. As a result,
GIS viewers beneﬁt greatly from support for
multispectral images as well as from a
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mechanism for selecting the image bands
that users want to display.
Adding to the number of image bands is the
relatively recent alpha band, which is
designed to track portions of an image that
do not contain data and to display those
regions as transparent. The alpha band is a
useful addition to any GIS viewer and is an
improvement over the traditional method of
specifying no-data regions in an image. This
traditional method relies on designating one
color, typically black or white, as the nodata color. Then, any pixel values that match
the no-data value are made transparent by
the user. Both solutions seek to address the
problem where no-data regions on one
image obscure real data on another overlapping image. Ideally, both methods would
be supported in our best-case scenario GIS
viewer.
Regardless of the number of image bands,
consumers of raster imagery may also
encounter issues with dynamic range. The
increasing precision of cameras and sensors
means that image data must also be stored
more precisely on computers, which usually
entails using more bits. One can think about
bits simplistically as a set of values for storing information, where more bits yield more

possible values. Although most images
today are 8-bit images, some are 16-bit and
even 32-bit images. For these images, problems arise when the dynamic range is less
than the full range of possible values. For
example, 16-bit images where the dynamic
range only spans 11-bits may appear as
black for no apparent reason. In these
cases, it is essential that the GIS viewer in
question provide some option to specify the
correct dynamic range of the image, preferably by means of an interactive histogram.
Lastly, a discussion of raster support would
not be complete without a look at some of
the more common ﬁle formats. The GeoTIFF
ﬁle format is perhaps the most common raster format, however it does not have anything like the dominance that the Shapeﬁle
has in the vector space. Some other ﬁle formats that an ideal viewer would support are
DOQ, a format common with the USGS;
IMG, or Imagine, which is a format owned
by Erdas; MrSID, an advanced compressed
image format created by LizardTech; JPEG
2000, an open-standard compressed image
format; and NITF, a format common with the
US Department of Defense.

3-D Support
Applications that purport to provide 3-D
functionality can do anything from displaying a globe, to providing full support
for 3-D point clouds. The latter case is relatively rare, but it is becoming more common
with the increasing availability of DEMs and
DSMs. In part, these ﬁles have increased
due to the advent of structure from motion
software capable of generating 3-D models
from images captured by unmanned aerial
vehicles and other sources. Likewise, the
increasing supply of LiDAR data has made
3-D capabilities more relevant. Viewers
geared toward LiDAR data should at a minimum support the LAS format. Optional
LiDAR formats to support include LAZ, MrSID
Generation 4 (MG4), and zLAS.

Support for Basic GIS Functionality
Of course, ﬁle format support isn’t everything. For GIS viewers to be useful, they must
provide some additional functionality aside
from simply displaying imagery. In no particular order, here are some other features to
look for in a GIS viewer.
Location and address search comes to mind
ﬁrst, mainly because applications like
Google Maps have made such search func-
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tionality nearly universal. Support for Open
Geospatial Consortium web services like
WMS, WFS, and WCS open a window to
many public and private data sources
online. Line and area measurement functionality is useful for performing quick calculations. Opacity controls make it easy to compare overlapping images by allowing users
to change the transparency of one or more
images. Finally, printing and image export
are a great way to create quick and dirty
maps from multiple image layers.

Viewers to Try
We’ll close with brief descriptions of three
excellent and free GIS viewers: ArcGIS
Explorer, GeoViewer, and QGIS.
ArcGIS Explorer was created by Esri, and
as such, is perhaps the most commonly used
free GIS viewer available. It integrates a fantastic set of base maps and provides smooth
controls for exploring your data. It includes
support for a broad range of raster formats,
Shapeﬁle support, KML support, and ﬁle
geodatabase support among other formats.
The application can connect to WMS and
Esri’s services as well as perform basic GIS
tasks like measure distances and areas,
draw features, and adjust opacity.
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GeoViewer is a viewer by LizardTech, the
company that created the MrSID ﬁle format.
GeoViewer specializes in displaying raster
imagery very well, although it also supports
Shapeﬁles. As a result, it includes extensive
raster format support, support for multispectral imagery, support for alpha bands,
and support for dynamic range adjustment.
It also has the distinction of displaying LiDAR
point clouds in a 3-D mode. It includes support for LAS, LAZ, and MrSID Generation 4.
GeoViewer integrates an OpenStreetMap
base map and can connect to WMS servers
and JPIP servers. The viewer performs additional tasks like measuring distances and
areas, exporting imagery, and printing imagery.
QGIS is not strictly a GIS viewer as it includes a vast number of processing and analysis functions, but it is a completely open-source and therefore free application. It is
included in this list because the open-source
community often does use it as a viewer,
and also, because it is a great way for users
in any organization to gain familiarity with
GIS. It supports several web services, including WMS, WFS, and WCS. QGIS also
provides broad raster and vector ﬁle format

as well as a long list of processing functionality that ranges from clipping vectors to
georeferencing imagery and beyond. The
additional functionality comes at the expense of some speed, but it is nonetheless, an
exceptional piece of software.

Conclusion
That’s it for the list of features to look for in
a GIS viewer! If nothing else, this article has
attempted to describe what makes a GIS viewer useful and to examine some of the features that the geospatial community really
needs from geospatial applications.
Regardless of your preference, consider for
a moment sharing the viewer with someone
else in another ﬁeld so that they too can
experience the wide and wondrous world
of GIS.
Robert Parker, LizardTech Sales Engineer.
Jared Dominguez, LizardTech Technical Writer.

Modern Technologies in Russia’s Geo-Industr y

Interexpo Geo-Siberia 2015
From April 20 to 22, 2015 Interexpo Geo-Siberia 2015 was held in
Novosibirsk in the Russian Federation.

By Gottfried Konecny

Opening of the exhibit

rom April 20 to 22, 2015 Interexpo
Geo-Siberia 2015 was held in
Novosibirsk in the Russian Federation. It was organized by the
Siberian State University of Geosystems and Technologies SSUGT in
NNovosibirsk. This educational and technology institution was founded in 1935 as
NIIGAiK (Novosibirsk Institute of Geodesy
and Cartography). In the 1990´s it was
renamed SSGA (Siberian State Academy of
Geodesy). In January 2015 it received
University Status.
Interexpo Geo-Siberia has been held since
2005 as an international fair of geodesy
and geoinformatics. It is accompanied by a
technical congress. This was the eleventh
event of Interexpo Geo-Siberia.

F

Exhibitors
For years it is considered as the biggest professional event for Geodesy and Geoinformatics in the Russian Federation. This
led to partnerships with the German Association of Surveyors DVW and the equivalent professional bodies in Kazakhstan and

Mongolia. It usually attracted major international exhibitors. Due to the slowdown of the
Russian economy these major exhibitors did
not come to Interexpo Geo-Siberia this year.
Nevertheless, there were altogether 48 exhibitors from industries and institutions: 22
from Siberia, sixteen from Moscow, two
from St. Petersburg, three from Germany
and one each from Kazakhstan, China,
Japan, Canada and France.
The Russian photogrammetric software company RACURS was awarded the ﬁrst prize
among the exhibitors.
Other highlights of the exhibit were
Roskartograﬁa, the major Russian mapping
company and the booths of the space remote sensing companies Scanex and Sovzond.
The Chinese company Leador from Wuhan
showed their mobile mapping system. Several Russian companies, such as Geoscan
and Unmanned Systems showed their UAV
developments.
Another major exhibit showing progress in
education and technology development was
by the Siberian State University of Geosystems and Technologies.

The Congress, organized as a forum was
attended by several hundred Russian participants and by 36 foreign participants (twelve from Germany, seven from China, ﬁve
from the Czech Republic, three from
Mongolia and one each from Italy, Israel,
USA, Netherlands, Austria, Great Britain
and Nigeria).
These international participants came as
representatives of international non-governmental organizations, such as the Inter national Federation of Surveyors FIG, the
International Society for Photogrammetry
and Remote Sensing ISPRS and the Inter national Cartographic Association ICA.
They discussed global issues together with
their Russian colleagues.
ISPRS organized a workshop on “Global
Geospatial Information and High Resolution
Global Land Cover-Land Use Mapping”
Working Group Chair Vladimir Seredovich
and the Working Group Secretary Argina
Novitskaya even managed to print the 148
page proceedings (ISBN 978-80-01-057254 and ISBN 978-5-87693-800-8).
ICA held a workshop on “Early Warning
and Crisis Management in the Big Data Era”
and FIG ofﬁcers participated in the plenary
sessions and various round tables on Open
Source Issues, 3D Modelling and Laser
Scanning.
Rector Alexander P. Karpik and Vice Rectors
Vladimir A. Seredovic as well as Igor A.
Musikhin and their staff deserve a hearty
congratulation for organizing a ﬂawless
peofessional event, which was paired with
the open and warm hospitality of the
Siberian hosts.
Gottfried Konecny, Emeritus Prof.
Leibniz University Hannover, Germany.
For more information, have a look at:
http://expo-geo.ru/event/4-Interekspo_GEO-SIBIR
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Mapping Australia´s Outback Roads

Article

Off-Road Adventures and Cartography
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Capturing a waypoint with HemaExplorer app.

By Jim Baumann

Australian mapping company Hema Maps specializes in off-road maps of outback roads
and tracks in Australia’s central region. This article describes how their map production
process was optimized, due to an increasing demand for quicker updates of both its
digital and high-quality printed map products, showing a focus on database-driven
production rather than product-driven processes.

n 1983, Australian couple Henry and Margaret Boegheim founded Hema Charts & Laminating, naming the company with the
ﬁrst two letters of each of their names. The Boegheims began
the business by laminating and selling marine charts in bait and
tackle shops throughout South East Queensland.
With a love of the outdoors, the couple purchased a four-wheel drive
vehicle to explore the outback. They soon discovered on their expeditions that the existing off-road maps were of poor quality and limited use. So they began to create their own maps speciﬁcally for
those who shared their off-road lifestyle. In the process, the couple
changed the company name to Hema Maps and began using digital data to create their maps.
Hema signiﬁcantly increased the size of its ArcGIS-based datasets
after the completion of Great Desert Tracks, a two-year long project
to map every outback road and track in Australia’s central region.

I

Optimizing the Map Production Process
With the increasing demand for quicker updates of both its digital
and high-quality printed map products, Hema needed a method of
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automating its workﬂow so that all its products came from the same
standardized database. These products include atlases, guides, and
special business-to-business cartography; its portable navigation
device, Hema Navigator; and mobile navigation apps and support
for Hema’s cloud services.
The company wanted its production processes to be database driven rather than product driven, and decided to completely revise
them. For data collection, Hema is using a customized version of
Esri’s ArcPad software on a Tablet PC hooked up to a differential
GPS that will provide accuracy up to +/- 1 m. The company will
also make use of a handheld PC running ArcPad for capturing walking trails and tracks where the ﬁeldwork vehicle cannot go. In addition, Hema is looking into other software, such as Esri Collector for
ArcGIS and Geocortex Essentials (from Latitude Geographics) for
ﬁeldwork data collection, and other hardware options, such as 360degree cameras mounted on the vehicles to make it more efﬁcient
and useful to capture new media like GPS-tagged photos and videos
and 360-degree imagery.
Because Hema uses data from a variety of sources, including the

as well as providing a basemap for print products,” said Pierre Kurth,
the senior cartographer/GIS analyst managing the project at Hema
Maps. “We are mainly using Safe Software for data integration and
data manipulation. This allows us to create workﬂows we can automate and repeat when needed. This makes it a lot more time efﬁcient,
especially when we have to update the third-party datasets we use from
the government or those from hydrologic systems.
“We used ArcGIS to set up our multiscale basemap in a special map
layer for the composition of all eleven maps of Australia in the different scales that we produce,” Kurth continued. ArcGIS was also used
to create a new style library for both digital and print products, the
setup of map label rules, the generalization of data, and the publication of that data as a map service to create a tile cache.
Data is stored in a Microsoft SQL database as geometry, rather than
a binary format, to allow future use of third-party tools for simple
data manipulation. Hema has also restructured its database so that
features are stored in separate feature classes to speed up rendering time.

Looking to the Future

Hema truck in Simpson Desert.

Australian government, Geoscience Australia, and the Bureau of
Meteorology, as well as the extensive datasets the company collects
itself, easy integration is key to Hema’s new production processes.
“A clean, up-to-date database—one that doesn’t have duplicate or
extraneous data—is the foundation for creating multiscale digital maps

The resultant database allows Hema to produce a seamless, multiscale basemap that has revolutionized the company’s production processes while maintaining the quality of its cartographic style and
readability that Hema customers have come to expect.
“We imagine a digital world without boundaries, with a constant
and dynamic connection between our content and our customers,”
concluded Rob Boegheim, managing director of Hema Maps. “This
requires us to create once and publish multiple times across an everincreasing range of media, and to do this successfully requires our
content management and cartographic innovation and intelligence
to become deeply embedded in our spatial information system.”
Jim Baumann, Esri.

Embedded Points of Interest of the Simpson Desert (beta).
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FME World Tour 2015

Event

The Power of Spatial

30

Dale Lutz (left) and Don Murray (right)

By Tiana Warner

Each spring, Safe Software takes a trip around the globe to promote the latest version
of FME and share all the greatest data challenges its users have overcome throughout
the year. Educational and inspiring, this event is an opportunity to learn about the
data problems the geospatial industry is most interested in solving, and what new
functionality is available in FME for tackling these challenges.

he FME World Tour 2015 was the largest yet, with thousands of users attending the North American leg and
many more international stops yet to come. The tour kicked off near Safe Software headquarters in Vancouver,
BC. After a hearty breakfast, attendees made themselves
comfortable in the lavish ballroom at the Fairmont Pacific Rim—
or tucked into their laptops at home to watch the broadcast of the
morning’s presentations. Safe Software co-founders Don Murray
and Dale Lutz gave a warm welcome to the one hundred guests
in attendance and those across the world who’d tuned in online.
On a playful note not uncharacteristic to FME events, they introduced the FME Cool Wall, a place to capture feedback and ideas
from users. Earlier this year, Safe Software announced public
Trello boards with a similar purpose, indicating a shift towards a
business model in which new functionality is determined by, and
voted on, by the users themselves. Moving forward, this indicates
we can expect to see FME enhancements chosen by popular
demand.

T
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Why data automation matters
Before delving into the day’s presentations, Don and Dale stepped
back to remind us why we care about data automation in the ﬁrst
place. They explained that FME was created to help users connect
any number of systems, liberating data from format and structure
constraints. They recalled Paul Ramsey’s talk from the FME
International User Conference 2014, in which he explained that
data should be thought of as liquid, not solid. “You should be able
to use your data wherever, however, and whenever it’s needed,”
remarked Don and Dale. This idea of freeing data, explained
Murray, is the roadmap for Safe Software.

Overcoming today’s biggest data challenges
FME users answer signiﬁcant data interoperability questions every
day. Beyond demonstrations of workﬂows, the presentations at the
FME World Tour always offer insight to geospatial challenges as a
whole. At the Vancouver FME World Tour stop, a few trends surfaced in the presentations.

A map with all stops for the FME 2015 World Tour
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Cloud migration
Moving data to the cloud is a more common requirement than ever.
Many businesses have decided to take this step, and are looking at
ways to achieve this securely and with optimized performance.
Several presenters showed FME workﬂows that migrated terabytes
of data while fulﬁlling these requirements.
Stewart Harper, Cloud Services Technical Director at Safe Software,
also provided insight in his presentation on cloud architecture. He
described several advantages of moving data to the cloud, what
options are available today, and how these compare to other onpremises solutions.

High volumes
Most, if not all, presenters described solutions that move, generate,
or otherwise process enormous spatial datasets. This is a logical
result of the ever-expanding availability of data. Businesses must
respond to these high volumes, often in real time. Data streams and
notiﬁcation services are becoming widely used, and we were able
to see example FME workﬂows for handling these scenarios with
efﬁciency. The major concern for transaction-intensive projects is to
keep costs low and performance high.

3D
Translating between 3D formats is rapidly increasing in popularity.
This is in part due to the prominence of BIM data, but also due to
swift advancements in sensor technology, resulting in better virtual
representations of the physical world. Many professionals are seeking efﬁcient workﬂows for processing 3D models and using them
for analysis.

Location intelligence

sing, complex calculations, and integrating millions of spatial features to make educated decisions. It’s clear that business intelligence
is moving beyond non-spatial analytics and making use of complex
geographical relationships.

New opportunities with FME 2015.1
Of course, the FME World Tour is an opportunity for users to see the
latest FME functionality in action. Safe Software’s team demonstrated a variety of tasks from simple workspace generation to high-performance workﬂows. Following several presentations focused on
processing data with maximum speed and efﬁciency, Don Murray
offered some tips on FME Workspace optimization. Setting up a
data automation workﬂow is one challenge, but learning to leverage the full power of FME is the next step to mastering data.

The state of geospatial
Kick-off day in Vancouver proved educational for FME users of all
levels, offering a chance to see the workﬂows used every day to
solve real-world data challenges. Some user talks were focused more
on using FME itself, while others focused more on the data problem
and how a repeatable, automated approach was used to solve it.
Each presentation offered a unique perspective that, at the end of
the day, contributed to a better understanding of the state of the geospatial industry. The talks given by the Safe Software team offered a
further look at the latest FME enhancements and how they can be
used to streamline workﬂows. Taken together, it’s clear that more
businesses than ever are solving problems using the power of spatial.
Tiana Warner, Technical Communications, Safe Software.
For more information, visit http://safe.com/worldtour.

Experts agree on the increasing importance of using spatial data
for decision making. At the Vancouver event alone, we saw scenarios involving cloud-based mapping services, point cloud proces-
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The Entire Geospatial Workflow – from Start to Finish

Hexagon Power Portfolio 2015
Article

By the editors

32

The Hexagon Geospatial Power Portfolio 2015 is comprised of three remarkable suites
that unify the disparate genres that Hexagon has brought together over the years: GIS,
remote sensing and photogrammetry. The Hexagon Geospatial Power Portfolio 2015 is
comprised of three remarkable suites that unify the disparate genres that Hexagon has
brought together over the years: GIS, remote sensing and photogrammetry.

t the last quarter of 2014,
Hexagon Geospatial launched
the Power Portfolio 2015,
which spans its entire collection
of products. Mladen Stojic,
President of Hexagon Geospatial, discusses
the different components that make up the
Portfolio and the philosophy behind it, as
well as the roadmap for Hexagon Geospatial as a whole.

A

Three Exceptional Suites
“The Power Portfolio 2015 encompasses technology from three disparate genres that
Hexagon has brought together over the last
decade”, states Mladen Stojic, referring to
photogrammetry, remote sensing, GIS and cartography. “Those genres have now been combined and integrated into this new release”.
The release consists of three different suites
that organize and harmonize a powerful
array of geospatial technology. First, the
Producer Suite helps you collect, process,
analyze and understand raw geospatial
data using ERDAS IMAGEM, GeoMedia, and
ImageStation. This Suite makes it easy to
transform data into usable formats, create
point clouds from imagery, extract pertinent
information from rich data, and present ﬁndings in clear, concise business graphics.
Second, the Provider Suite enables you to
effectively store, manage, and distribute
your geospatial and business data using
ERDAS APOLLO and ECW products. The
Provider Suite compresses, catalogs, and
efﬁciently delivers data to critical stakeholders. The 2015 release includes new technology to signiﬁcantly compress point cloud
data and stream it into geospatial applications.
Third, the Platform Suite extends geospatial
functionality into any business workﬂow with
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Mladen Stojic

a sophisticated set of developer-focused
technologies. GeoMedia Smart Client,
GeoMedia WebMap, Geospatial Portal,
Geospatial SDI, Mobile Alert, and Mobile
MapWorks put the power of geospatial technology to work across industries on desktops, laptops, or mobile devices. The release includes new browser workﬂows, ofﬂine
mobile applications, and an enhanced 3D
experience for quick measurement and
investigation.

With the Platform Suite, we enable our
customers to fully customize, extend and
deploy streamlined applications and focused workﬂows. From supporting the simplest
conﬁguration, to providing robust development kits with strong documentation and
examples, we make sure our partners and
customers can use our foundation to create
their own powerful tools. Now our customers can transform multi-source content in
their own ways, within their desktop, web
and mobile devices.”

The Power of the Portfolio
Mladen Stojic explains that the idea behind
this release is to ensure the synthesis of multisource data with powerful information: “The
industry is getting to a point where we can
map not only what was or what is, but also
what can be. It´s not important if the data
comes from a GIS or CAD or a remote sensing specialist, because we can fuse those
multi-source layers into our modeling environment in the Producer Suite, to understand
and simulate and ﬁnally delivering it through
different devices using our Provider Suite.
Our Platform Suite technology is a testament
that it´s possible to combine different technologies and deliver fully productive and
effective end to end workﬂows.”
“It´s a unifying technology,” says Mladen
Stojic: “With the Producer Suite, we´re
modularizing certain technology sets so that
common tools are embedded in other platforms. We´ve changed a lot in ERDAS IMAGEM
and GeoMedia to simplify not only the experience, but also the access to capabilities
and streamlining of workﬂows, so that people can get access to only the tools they need.
Lightness is key, rather than very thick,
heavy, desktop appliances.”
The idea behind the Provider Suite stems
from a unifying problem among customers.
“We found that customers all had the same
problem,” reveals Stojic. “They had a lot of
disparate data that was building up in desktop and network systems across the organization, and wasn’t managed or harnessed.
Essentially, this expensive geospatial data
wasn’t getting put to use. To get their
money’s worth for what they bought and created, and to be fully effective, they needed
a way to share this data, both inside and
outside of the organization. Our solution
was to offer real organizational and delivery capability, which is the Provider Suite.”
Mladen Stojic says we’re now ﬁrmly in the
era of the customized solution. “Many organizations and their end users now want speciﬁc functionality to meet unique challenges.

“The real beauty of the Power Portfolio is
watching how our vast array of partners
bring together technology components to
build exactly what their individual end user
customer needs,” said Stojic. “Our partners
are now taking the geospatial industry to
the next level, building smarter applications
built on Hexagon Geospatial technology.”
He says this is attained through offering a
number of “common ingredients” that are
used by our partners and system integrators:
a cataloging system, an analytical system,
a viewer component and a workﬂow
manager. “In order to work effectively with
data, you need a cataloging system. In
order to do something with the data, you
need an analytical engine, a modeling environment. That´s what our spatial modeling
component is. Then, in order to display and
dynamically render and use the data you
need a viewer component. Finally, in order
to stitch together workﬂows and commands,
you need a workﬂow manager.”
The customized solution can bring all of
these pieces together and deploy either a
centrally hosted solution or through a web,
mobile, or even smart line framework. “This
way, our partners and customers have the
opportunity to build sophisticated solutions
that leverage these individualized components, regardless of the type of industry or
vertical they´re operating in”, concludes
Mladen Stojic.

companies, but nevertheless they still need
access to the same tools and platforms.
We’re working with smaller companies just
like we do with large integrators, and we
have a global partner network that caters to
them and supports them in their ability to
build and deploy these solutions”.
In conclusion, he notes that the release of
the Power Portfolio is only the ﬁrst phase of
a multi-year transformation at Hexagon
Geospatial: “At Hexagon Geospatial we
have really ambitious goals of transforming
the industry and ultimately transforming the
underlying geospatial economy that supports this industry. In the next several years
you’ll see even more interesting things come
from our division. We want to be a positive
and disruptive force in this space.”
For more information, have a look at:
www.hexagongeospatial.com/powerportfolio.
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An Important Role at Hexagon
In ﬁnal moments of our interview, Mladen
described the beneﬁt of being a part of the
greater Hexagon ecosystem. Hexagon provides robust enterprise offerings across the
industrial and engineering space, working
with large system integrators to offer a
whole host of different projects and solutions: “We´re seeing a lot of new companies enter the fray from different industries,
such as agriculture, mining, utilities and
energy. These may or may not be very big
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UAV Conference and Exhibition

SkyTech 2015
By Megan Roden

The commercial UAV community met in London on Friday 24th April at SkyTech 2015
UAV Conference & Exhibition. Manufacturers, component suppliers, software companies, service providers, charities, associations, academics and end users came together
to establish partnerships, deliver knowledge transfer and encourage growth within
the UAV industry.

Event

Safe and best practice for UAV usage was
a key theme for the event. Droneﬂight discussed the current drone skills gap, emphasising that individuals ‘don’t underestimate
the time required to gain solid UAV ﬂying
skills’. Heliguy.com stressed the need for
users to stop relying on technology, noting
in particular that operators need to work out
the battery life of their UAV and operate
below this to ensure safe operations.
Heliguy also called for operators to work in
twos in case of emergency situations.
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Exhibition impression

kyTech facilitated a range of information sharing through two conferences, workshop sessions and
an exhibition. The Technology &
Regulation Conference housed a
number of presentations and panel discussion covering the latest debates and innovations from the industry. The opening session
brought together Gerry Corbett (CAA),
Andre Clot (EuroUSC), Tony Henley
(Aerospace Consultant) and Joseph Dalby
(4-5 Gray’s Inn) to navigate the complicated terrain of regulation. Safety and education undoubtedly took centre stage here,
with the need to educate new UAV users and
so-called “rogue operators” a key focus for
the industry over the coming months. The
CAA spoke of streamlining the UAV permission process but are also eager for other
government departments such as the
Department of Transport to get involved in

S
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the regulation process.
It was also suggested that regulation may
move away from the existing risk-based
weight categories toward altitude, airspeed
and power. Consistently enforcing UAV
regulation was also identiﬁed as the next
challenge for the industry, alongside issues
of prosecuting misuse instances. Gerry
Corbett commented that ‘it is the private or
casual use of drones that’s going to be a
bigger problem’. There was also large
debate over whether UAVs should be ﬁtted
with registration chips in order to identify
users.
Key questions for the coming year will include, ‘Should industry regulation move more
in-line with motor regulation?’ ‘Does the
industry need compulsory insurance for
pilots?’ ‘Will regulation become Europewide or even worldwide?’

The Agriculture & Environment Conference
and breakout workshop sessions provided
an in-depth look into the use of UAVs at a
case study level. Data was the key message
to emerge from these sessions. Redbird presented proven UAV solutions for digital quarry and network supervision, whilst Topcon
showcased their ﬁxed wing (Sirius pro) UAV
for precise mapping and volume analysis.
Professor Simon Blackmore of Harper
Adams University spoke of equipping autonomous UAVs with lasers to kill weeds on
agricultural land, whilst URSULA Agriculture
illustrated the best methods for getting the
most out of your data.
The latest in UAV technology also took centre stage at SkyTech. The University of
Southampton spoke of the advantages of
Tethered UAS, placing emphasis upon their
all-weather capabilities, complete low-cost
solution and 240 VAC Power Generation.
The AMRC Design & Prototyping Group
shed light upon emerging manufacturing
methods for UAVs. The AMRC is pioneering
the use of additive manufacturing or 3D printing of UAVs which enable not only a quick
manufacturing process but the ability to
quickly change parts. Innovative manufacturing methods were also showcased by

widely used in the television industry, for
commercial purposes and all kind of aerial
work.

‘RPAS Portal’
Resource Group, a UK Civil Aviation
Authority (CAA) National Qualiﬁed Entity
(NQE) training organisation, has launched
RPAS Portal for Remote Pilot Aircraft Systems
(RPAS). RPAS Portal is an integrated, web
based, software solution created to dramatically streamline the day to day activities of
RPAS pilots and operators. Designed to provide a central location, actively promoting
airworthiness, safety and the maintenance
of ﬂight logs - the RPAS Portal functions on
all mainstream technology platforms, giving
users online access to the system anytime,
anywhere.
Exhibition impression

Graphite Additive Manufacturing, who are
using a 3D printing method known as
Selective Laser Sintering (SLS) to develop
UAVs that are up to 25% lighter.
SkyTech also provided a platform for a number of industry product launches:

UAVONIC Launch Xiro Explorer & Zero

Tech HighOne Pro Drones

Xiro Explorer: Xiro Xplorer is available in
three versions: Xplorer, Xplorer Vision and
Xplorer Pro. The most basic version is a
Ready To Fly drone, which comes without a
camera, with an option to upgrade. Vision
is equipped with 3 axis gyro stabilised gimbal with integrated Full HD camera and Pro
version comes with three axis gyro stabilised gimbal for GoPro Hero 3 and 4 with
live video preview. All three versions are

powered with a 5200mAh smart Li-Po battery that allows up to 25 minutes of ﬂying
time.
Zero Tech HighOne Pro: Zero Tech HighOne
Pro quadcopter is a ready to ﬂy professional solution with brand new Smart assemble
system. Its foldable frame is made of carbon
ﬁber and aircraft grade aluminium without
any plastic parts used in main frame. For
added safety it is equipped with the Gemini
dual redundancy autopilot and carries
Z1400 brushless gimbal for Panasonic
GH3/GH4 camera. Newly added retractable landing gear allows 360 degrees rotation of camera with no obstructions in sight.
It is safe, smart, agile, simple to operate and
even more portable. It is particularly suited
for ﬂying close to obstructions and narrow
areas such as stadiums or indoors. It can be

It is set to be of enormous beneﬁt to the RPAS
industry by providing a convenient, efﬁcient
and secure tool through which pilots and
operators can share details of their ﬂights
with other airspace users, the general public
and the regulatory authorities. The RPAS
Portal greatly reduces the amount of time
spent planning, managing, recording and
reporting information thereby driving efﬁciency whilst promoting a safety ﬁrst, best
practice approach. The RPAS Portal will be
used by all RPAS stakeholders, including
RPAS service clients searching for RPAS service providers meeting their project criteria.
The RPAS Portal is built around an online
database that provides process forms, reporting formats and regulatory guidance to
improve the consistency of operators’ approach to providing RPAS services including
requirements related to data protection.
Data on the RPAS Portal is securely stored
and can be used by an operator (individual
or corporate) to support Currency and
Competency (C2) and Safety case submissions. The RPAS Portal provides a level
playing ﬁeld for all RPAS operators by
recognising and supporting qualiﬁcations
from all National Qualiﬁed Entity (NQE) training providers.
All powerpoint presentations from SkyTech’s speakers can be found at
the website www.skytechevent.com along with a photograph show
reel from the event. For more information about this year’s event or
for details on how to get involved for next year please contact the
organisers at enquiries@charlesmaxwell.co.uk.

Exhibition impression
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Exciting Innovation in 3D

RIEGL LiDAR 2015
Event

By Ruud Groothuis
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RIEGL’s LiDAR 2015 conference kicked off in Hong Kong, the most densely populated
city in the world. More than 300 attendees from over 40 countries came together to
learn about the latest news from RIEGL.

he ofﬁcial welcome note was delivered by Mr. Christian Schierer, Austrian
Trade Commissioner for Hong Kong.
After a warm welcome from CMO
Johannes Riegl Jr., company CEO
Dr. Riegl began the opening ceremony.

T

The company was started in 1978, developing distance meters and range ﬁnders. The
ﬁrst airborne laser and scanner was unveiled
in 1996. Their line of airborne sensors continued to expand and the ﬁrst high-end mobile
mapping platforms were unveiled in 2010.
The company’s RiCOPTER unmanned aircraft
system, which is a remotely piloted ﬂying scanner, was released in 2014. RIEGL continues
to innovate and showcased more than 15 different sensors and platforms at the event.
RIEGL has recently opened an ofﬁce in China
to meet the growing demand for their products. The 3D laser scanning market in China
is growing very quickly and the conference
ensured that RIEGL has excellent representation in the area. After two days in Hong Kong,
the conference moved to Guangzhou in mainland China to ensure that their Chinese
audience could also easily attend. The featu-
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RIEGL LIDAR 2015 Hong Kong Opening (from left to right): Johannes Riegl Jr. (CMO), Lawrie Jordan (Director of Imagery Esri),
Dr. Johannes Riegl (CEO), and Christian Schierer (Austrian Trade Commissioner for Hong Kong).

re keynote was delivered by Mr. Lawrie
Jordan, Director of Imagery at Esri. He gave
a fascinating overview and outlook on how
LiDAR is able to support Esri’s efforts to generate the map of the future. The ﬁnal keynote

was a technical presentation on RIEGL’s core
technologies delivered by Dr. Andreas Ullrich,
CTO.
The conference continued with an impressive
lineup of more than 100 expert presenters

from around the world, giving LiDAR related
presentations on various tracks such as
UAVBased Scanning, Mining, Bathymetry,
Mobile, Archeology and a great deal more.
In the exhibition, more than 25 leading international geospatial ﬁrms, such as platinum
sponsor Esri and Gold Sponsors Applanix,
Flying-Cam and Trimble, updated the audience on their products and services.
RIEGL continues to maintain their leadership
role when it comes to technology with an
impressive line-up of hardware, software and
senior people.
During the keynotes at Riegl Lidar 2015 the
major emphasis was on ULS – Unmanned
Laser Scanning systems. The VUX-1 is now
available in two new optimized models – the
VUX-1HA for high accuracy and the VUX-1LR
for long range. There are a number of companies that are incorporating the VUX-1 into
their UAV platforms. On the mobile front RIEGL
announced the VMQ-450; a single scanner
system that will be more compact and economical.

There are also a few additions to RIEGL’s hardware portfolio. First up was the new VUX-1
line of scanners. The original VUX-1, which
made its debut at ILMF back in 2014, has
been renamed the VUX-1UAV. This new model
name indicates its intended use, namely UAV
scanning.
The next scanner on the agenda was the VUX1 HA, which stands for “high accuracy.” It is
intended for short-range, high-accuracy scanning scenarios such as mobile mapping and
tunnel proﬁle measurements. The last scanner
in the series is the VUX-1LR, which stands for
“long range” and has a max range of about
1,350 meters. Dr. Riegl proudly called it the
“perfect long range sensor for ﬂying at higher
altitudes.”
Next up for showcasing was the RIEGL VP-1
helipod, a helicopter-mounted scanning system. The VP-1 is speciﬁcally built to be easily
mounted on a manned helicopter and can just
as easily be removed. It’s also a fully integrated system with all necessary components ins-

ide, including a scanner (either the VUX-1LR
or VUX-1UAV), cameras and an IMS/GNSS.
Dr. Riegl explained that it can easily and
immediately turn a regular helicopter into a
surveying helicopter, essentially making it a
plug and play surveying solution. Lastly, he
spoke about RIEGL’s mobile mapping product,
a single-sensor mobile mapping system called
the VMQ-450. The VMQ-450 is based on
similar technology to the VMX system, but has
been engineered to be more compact and
lighter (<50kg), to take a 360 scan from the
single sensor and to cost less money in order
to meet the demands of smaller budgets.
In addition to this, it has a multiple-swivel
mount for the scanner which allows the user
to turn it in a speciﬁc direction depending on
the requirements of the current project. RIEGL
has shown strong commitment to developing
their scanning lines. You can ﬁnd a RIEGL
scanning solution for every kind of project,
budget and circumstance.
www.riegl.com

June 2015

37

CLGE newsletter

Euclide is European Surveyor of the Year 2015
1

The CLGE tradition of the ‘European Surveyor of the Year’ is still going strong. At the fourth ‘Day of the
European Surveyor and GI’, which is held annually, the winner’s honour for 2015 went to Euclide. CLGE
announced this year’s recipient during two main international events. Additional celebratory events
marking the Day of the European Surveyor and GI were also held in other member countries. An event of
particular note took place in Slovenia and was named ‘Solemn Academy’ to commemorate the occasion.
Matjaž Grilc, Geodetic Engineer, CLGE Delegate for Slovenia
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Mr Maurice Barbieri, President of CLGE and Dr Demetris Demetriou, President of CARSE, during the welcome reception in Limassol (CY)
(photographer: Vasile Chiriac)

uclide was one of the greatest mathematicians of Ancient Greece and the
founder of modern geometry. His fundamental work was comprised of a
collection of 13 books entitled
‘Elements’, which referred to a systematic study
of all knowledge relating to geometry and number theory at that time. His name subsequently
gave rise to the eponymous term ‘Euclidian
geometry’, which we still use to this day. His
proofs, theorems and methods form the basis
of much of the mathematics on which modern
surveying, and in particular computations, rely.
After Mercator (2012), Galileo (2013) and
Struve (2014) the CLGE decided Euclide would
be a ﬁtting subject for this year’s distinguished
person of importance to the surveying profession.

E

Reception at the House of the
European Surveyor and Geoinformation
CLGE Poster available for download on www.clge.eu
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The announcement of the European Surveyor
of the Year took place on Monday 16th
March 2015 in Brussels (BE), at the House of

the European Surveyor and Geoinformation at
a reception attended by many prominent and
distinguished guests. The reception was hosted
by the President of the CLGE, Mr Maurice
Barbieri and attended by VIP guest, the President
of EuroGeographics, Ms. Ingrid Vanden Berghe.
The assembled group included representatives
from the International Union of Notaries (UINL),
CLGE member states, a number of additional
surveyor and GI associations and representatives from associations of local surveyors. The
main reception followed a welcome speech from
the President of CLGE president, who together
with the EuroGeographics president announced
the European Surveyor of the Year and unveiled
the poster created especially for the occasion for
CLGE. During the presentation in Brussels a number of current CLGE projects were reviewed. The
ofﬁcial start of the Europe-wide project ‘Blue
Parking’ generated a great deal of interest. This
project will be introduced by CLGE member
associations in a number of European states and
its results are of signiﬁcance for disabled persons
and others who need to have information relating to disabled parking places.

LIMASSOL (Cyprus) – CLGE General
Assembly
In addition, this fourth ‘Day of the European
Surveyor and GI’ was celebrated at an
evening reception during the General
Assembly of the CLGE. This took place in the
coastal city of Limassol in the Republic of
Cyprus. It was hosted by the CARSE President,
Demetris Demetriou, who gave an overview
of surveying in Cyprus together with the
President of CLGE, who ofﬁcially opened this
year’s celebration. A highlight of the reception
was live classical music performed by a number of very talented local young musicians.
All of these activities would not be possible
without our long term sponsor, Trimble, who
support all CLGE events. We would like to take

Euclide is the French spelling of the name of our champion. Throughout this article we stick to this spelling in coherence with the poster designed by the Belgian artist, Arianne Weyrich.
This poster can be downloaded for free on www.clge.eu.

this opportunity to express our sincere gratitude for their ongoing support.

SEŽANA (Slovenia) – Slovenian Land
Surveying Day, April 2015
The Day of the European Surveyor and GI is
not only celebrated in Brussels and during proceedings of General Assembly of CLGE, but
also in almost every CLGE member state. These
celebrations take the form of a variety of different events. Of particular interest this year
was Slovenia’s event; a ‘Solemn Academy’,
which was organised on the eve of the
National Assembly and was dedicated to the
European Surveyor of the Year 2015, Euclide.

Mr Maurice Barbieri, President of CLGE president and Ms Ingrid
Vanden Berghe, President of EuroGeographics, unveil the Euclide
poster (photographer: Quentin Van der Vennet)

This ‘Solemn Academy’ was organized in
Sežana, a city situated on the Slovene-Italian
border, and was attended by many esteemed
guests. The event was hosted by Blaž Mozetič,
President of the Association of Surveyors of

Slovenia and the welcome speech was given
by Irena Majcen, Minister of Environment and
Spatial Planning.
The Slovenian Land Surveying day was given
the title “Land surveying (R)evolution” under
whose heading different professional topics
were presented with regards to surveying
opportunities, challenges and trends faced by
today’s surveyors. These same challenges were
mentioned by our keynote speaker, Daniel
Steudler of Switzerland, a renowned expert in
the ﬁeld of cadastral systems and the co-author
of “Cadastre 2014” and “Dimension
cadaster”.

Best Practice: the 5th Baltic Surveyors Forum,
a regional tradition inspired by CLGE
Delegations from the Estonian, Latvian and Lithuanian Associations of Surveyors convened in the small
borough of Värska, Estonia on March 5th, to review the progress achieved since the last meeting and
to discuss new topics that have emerged. These included the introduction of BIM technology, the
progress of the Rail Baltica project, the conversion to EVRS, and issues related to instrument calibration.
Representatives from the neighbouring Scandinavian states of Finland, Sweden and Denmark
participated as guests.
Hugo Toll, Association of Estonian Surveyors, Former President

ärska is located in a special area
characterized by different (Seto) culture, religion and language. The number of Seto people in Estonia is around
15000, with the larger part of the historical Seto
lands now being part of Russia.

accompanied by other Members of the
Management Board, as well as City Surveyors
from Jūrmala.

V

The previous Baltic Forum took place in Latvia in
September 2013 and this time it was Estonia’s
turn to host the ﬁfth meeting. A prime topic of
importance for all three countries was Rail
Baltica. This infrastructure was discussed in depth
from the surveyor’s perspective, but there was
still plenty of time for other important issues that
were essential to the programme.
Twenty seven participants attended the Forum.
The Lithuanian delegation was led by the
President of the Lithuanian Association Jolanta
Česnauskienė and its Vice President and CLGE

Värska, the location of the 5th Baltic Surveyors Forum. Source:
Google Maps.

delegate Rimantas Ramanauskas. The Estonian
delegation was headed by the local Association’s Chair of the Management Board and
CLGE Vice-President Mairolt Kakko. Members
of the Management Board and representatives
of the Estonian Land Board made a signiﬁcant
contribution. The Latvian Association was represented by Vice President Aigars Ansbergs,

Swedish participants included CLGE delegate
Lars Jansson and former President of the Swedish
Association Göran Eriksson. Mikael Still represented the Finnish Association of Geodetic and
Land Surveyors. Denmark was represented by
Torben Juulsager, who is also a CLGE delegate.
Although the Forum was a one day only event,
it had a hefty program. The ﬁrst session provided a summary of the progress made to date.
Martin Reiniks from Latvia spoke about legislative amendments and the recent activities of the
Latvian Association. Aspects highlighted included the conversion to EVRS and an ice ﬁshing
competition that had taken place during the winter. The President of the Lithuanian Association
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provided a review of the developments in the
country. Key issues covered included a discussion of data formats accepted by the Registry
(GIS or CAD), as well as the collaboration
between the Association of Surveyors and the
Lithuanian Builders Association in introducing
BIM technologies.
Tiit Hion presented an outline of changes that
have occurred as well as market trends in
Estonia. Due to forthcoming elections, the entryinto-force of several laws was currently on hold.
Looking ahead, he felt that they must prepare
themselves for changes which will impact on surveying work and its place in the value chain.
There followed an overview of how BIM technology and 3D data is harnessed in railroad design
in the Republic of Lithuania. However, a lack of
corresponding legislation and an insufﬁcient
understanding of how to use BIM technology during the end-to-end process constitute problematic
areas.
Rimantas Ramanauskas started the second session with his presentation on railway surveying,
and the formation and registration of units. It is
noteworthy that the ﬁrst railway in Lithuania was
built in 1860 as a part of the Warsaw-St.
Petersburg Railway. The railway Network in
Lithuania currently comprises a total of 1,767
km. Andrius Monrimas’ presentation delved into
problematic issues faced by the Baltic states in
relation to Rail Baltica. The current network of
railway lines was formed during the Czarist and
Soviet era when movement of freight went to and
from Russia. The movement of freight north to
south currently takes place by road transport.
Technically speaking, the greatest issue here is
the track gauge, which is different in Europe than
that inherited from Russia. Mait Metsur from the
Land Board delivered the next presentation,
which related to Estonia and described the technical side of the aerial surveys of the currently
selected construction corridor. It is a matter of
national pride that Estonian surveyors have the
capability and capacity to carry out work at such
a high level. A series of pictures gave a good
idea as to which forests the railway would be
likely to run through.
Later in the program Mr. Reiniks from the Riga
Technical University spoke about the Latvian
experience in converting to the new LAS 2000.5
height system. This would no longer be tied to
the Kronstadt datum, but to the Amsterdam
Ordnance Datum, i.e. EVRS (European Vertical
Reference System). A new geoid model LV-14
has also been devised. The difference between
the new system and the old heights is in the
region of 10 to 20cm. The conversion is not con-
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The participants of the Baltic Forum, in the grounds of the Värska Resort Hotel. Photographer: Mairolt Kakko

sidered to be a complete success as there are
differences in the transformed and measured
heights; the differences with the geoid are also
different in various regions. The upshot of all of
this was the good old: “Measure Seven Times,
Cut Once”. The next speaker was Karin Kollo
who spoke of the geodetic system in Estonia and
its future. Features worthy of special mention
include the construction of a height network as
well as the commencement of the ﬁnal stages of
the related surveying work. An interesting fact is
that nearly 40% of existing benchmarks have
been destroyed.

Rail Baltica map with the connection Berlin – Warsaw and its
future extension via Riga, to Tallinn and Helsinki (Tunnel).

My own presentation focused on a Supreme
Court decision at the end of 2014, which considers GPS equipment to be subject to the
Metrology Act as well as to the requirements of
competence of the surveyor. During the presentation, a lively discussion emerged concerning
how and to what extent other countries face similar problems. The ﬁnal presentation was deliv-

ered by our Latvian colleague Martins Platacis. It
covered the calibration of geodetic equipment
and the inspection of whether it’s in good working order. It is the surveyor’s responsibility to
make sure that the equipment and methods used
by them are appropriate and controllable.
Regardless of a number of differences in the regulation of surveyors’ activity, many common
aspects were identiﬁed. As noted in the concluding statement from the Baltic Surveyors’ Forum,
the competence of surveyors in implementing
their day-to-day work, the role of specialist associations in disseminating information concerning
valid legislation and communication between
state institutions and communities of practitioners
continue to be of paramount importance.
Furthermore, the concluding statement was that
surveyors must inform all users of the changes
regarding measuring height, particularly builders
and designers, especially the conversion to
EVRS.

Seto folk singers group “Kuldatsäuk”. Photographer:
Mairolt Kakko

During the evening program, participants visited
the Seto Farm Museum, enjoyed a performance
by a female folklore group, and savoured traditional dishes.

For Social and Economic Development

Towards a European SDI
Newsletter

By Rhian French

With 115 million people in the EU living within 50 kilometers of a border, easy access
to dependable pan-European geospatial information is vital, experts meeting in Kiev
have heard.

41
Mr Andrii Tarnopolskiy, General Director-Head of Technical Programs of the State Enterprise “State Land
Cadastre Centre” speaking to delegates.

he international event, hosted by the Ukraine State Service
for Geodesy, Cartography and Cadastre, was attended by
100 delegates from public services and the private sector.
They concluded that a European Spatial Data Infrastructure
(SDI) is essential for providing interoperable data, not only
for tackling natural disasters such as ﬂooding, but also to underpin
sustainable economic and social development.

T

Dave Lovell OBE, Secretary General and Executive Director of EuroGeographics, the membership association of the European National
Mapping, Cadastral and Land Registry Authorities, said its members
were developing a delivery platform for INSPIRE-compliant, dependable, seamless geospatial information. This will meet demand for
one access point to national reference datasets and services whilst
also supporting the realization of the European SDI.
Mr Lovell told the meeting that: “The European Location Framework
takes INSPIRE to the next level by providing the practical means for
delivering operational cross-border and pan-European services. By
standardizing European geospatial information, it will help the free
movement of interoperable data and will create a wide range of
business opportunities, particularly for startups, SMEs and application developers.”

The new Chair of the Cadastre and Land Registry KEN, Daniel Steudler (left) and his predecessor,
Julius Ernst.

General Director-Head of Technical Programs of the State Enterprise
“State Land Cadaster Centre” explained how the implementation of
its Cadastral System provides a platform for the creation of a
Ukrainian SDI.
“Our pilot project used the INSPIRE principles to demonstrate the
potential beneﬁts of a national SDI,” he said.
“This initial work focussed on a regional administrative unit of 897
km2 with 22 thematic groups, 209 informational layers and more
than 2,000 objects. Our intention now is to extend this process to
cover the whole of Ukraine and then to provide a single point for
accessing all our national datasets.”

“In addition, it is considered part of Europe’s contribution to the
United Nations Initiative on Global Geospatial Information
Management (UNGGIM) and the United Nations Global Map for
Sustainable Development.”

Legal, technical and practical issues in creating SDIs were also discussed during the two-day event which included a number of case
studies from EuroGeographics’ members in Belarus, Croatia and
Slovenia as well as an update on UN-GGIM: Europe.

Ukraine is providing data to the European Location Framework Project
via EuroGeographics. On a national scale, Andrii Tarnopolskiy,

To find out more about EuroGeographics, please visit www.eurogeographics.org.
To see our members’ geographical information in action, please visit our showcase at
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29 June-03 July The Vespucci Institutes 2015 Advancing Geographic Information Science: The
Past and Next Twenty Years
Vespucci Institute, Bar Harbor, ME, U.S.A.
Internet:
http://giscienceconferences.org/vespucci2015week2

May
21-22 May EUROGEO Conference 2015
Ankara, Turkey
Internet: www.eurogeography.eu/2015-meeting-and-conference

WEEK

July
05-11 July ISPRS Innsbruck Summer School of Alpine
Research 2015: Close Range Sensing Techniques in
Alpine Terrain
Obergurgl, Austria
Internet: www.uibk.ac.at/geographie/summerschool

27-28 May GEO Business 2015
Business Design Centre, London, U.K.
E-mail: info@GeoBusinessShow.com
Internet: www.GeoBusinessShow.com

07-10 July GI_Forum 2015 - Geospatial Minds
for Society
Salzburg, Austria
E-mail: ofﬁce@gi-forum.org
Internet: www.gi-forum.org

June
01-04 June HxGN LIVE 2015
Las Vegas, NV, U.S.A.
Internet: http://hxgnlive.com/las.htm

14-17 July FOSS4G-Europe 2015
Politecnico di Milano, Como, Italy
Internet: http://europe.foss4g.org/2015

01-06 June 28th International Geodetic Student
Meeting (IGSM)
Espoo, Finland
Internet: www.igsm.ﬁ

20-24 July Esri User Conference 2015
San Diego Convention Center, San Diego, CA, U.S.A.
Internet: www.esri.com/events/user-conference

02 June Internet of Things Event
High Tech Campus, Eindhoven, The Netherlands
Internet: http://iotevent.eu
04-06 June 2nd International Course on Geotechnical
and Structural Monitoring
Poppi, Tuscany, Italy
Internet: www.geotechnicalmonitoring.com/en/home-2
06-08 June State of the Map 2015
New York, U.S.A.
Internet: http://stateofthemap.us

21-23 July International Workshop on Image and
Data Fusion (iwidf2015)
Kona, Hawaii, U.S.A.
Internet: iwidf2015.casm.ac.cn
28-31 July 13th South East Asian Survey Congress
(SEASC 2015)
Marina Bay Sands, Singapore
Internet: www.seasc2015.org.sg

05-07 October Commercial UAV Expo
Caesars Palace, Las Vegas, NV, U.S.A.
E-mail: lmurray@divcom.com
Internet: www.expouav.com
05-09 October 9th Symposium of the International
Society for Digital Earth (ISDE)
Halifax, Nova Scotia, Canada
Internet: http://digitalearth2015.ca
11-13 October Geodesign Summit Europe
Mozarteum University Salzburg, Salzburg, Austria
Internet: http://geodesignsummit.com/europe
12-16 October SELPER 2015
Ciudad Juárez, Chihuahua, Mexico
Internet: www.uacj.mx/SC/Paginas/SELPER-M%C3%A9xicoUACJ-2015.aspx
14-16 October Esri European User Conference
Salzburg, Austria
Internet: www.esri.com/events/euc
26-29 October 15th International Scientific and
Technical Conference “From imagery to map:
digital photogrammetric technologies”
Yucatan, Mexico
Internet: www.racurs.ru
28-30 October Joint International Geoinformation
Conference 2015
Kuala Lumpur, Malaysia
Internet: www.geoinfo.utm.my/jointgeoinfo2015/index.html

August

08-09 June UAVveek 2015
Siegen, Germany
Internet: www.microdrones.com/en/company/public-relations/uavveek
09 June GeoDATA Seminar
Brussels, Belgium
Internet: www.geoinformationgroup.co.uk/training/geoDATA
09-12 June Optech 2015 - Imaging and Lidar
Solutions Conference
Toronto, Canada
Internet: www.optech.com/ilsc2015

30 August - 02 September UAV-g 2015 International
Conference on Unmanned Aerial Vehicles in Geomatics
York University, Toronto, ON, Canada
Internet: www.uav-g-2015.ca

September
06-09 September 2nd Annual GIS Forum MENA
Abu Dhabi, United Arab Emirates
Internet: www.gisforummena.com

09-12 June Spatial Statistics: Emerging Patterns
Avignon, France
Internet: www.spatialstatisticsconference.com
11 June GeoDATA Seminar
Amsterdam, The Netherlands
Internet: www.geoinformationgroup.co.uk/training/geoDATA
16-25 June 15th International Multidisciplinary
Scientific GeoConference & EXPO SGEM2015
Flamingo Grand Congress Center, Albena Resort & SPA,
Bulgaria
E-mail: sgem@sgem.org
Internet: www.sgem.org

07-11 September 55th Photogrammetric Week
University of Stuttgart, Stuttgart, Germany
Internet: www.ifp.uni-stuttgart.de/phowo/index.en.html
09-11 September InterDrone
The Rio Las Vegas, Las Vegas, NV, U.S.A.
Internet: www.interdrone.com

November
05 November GeoDATA Seminar
Belfast, U.K.
Internet: www.geoinformationgroup.co.uk/training/geoDATA
12 November GeoDATA Seminar
Edinburgh, U.K.
Internet: www.geoinformationgroup.co.uk/training/geoDATA
16-19 November Pacific Islands GIS\RS User
Conference 2015 ‘Bridging Information Gaps
by Creating Smarter Maps’
Suva, Fiji
Internet: http://picgisrs.appspot.com
18-20 November HxGN LIVE 2015
Hong Kong, Hong Kong
Internet: http://hxgnlive.com/hkg.htm

15-17 September INTERGEO 2015
Stuttgart, Germany
Internet: www.intergeo.de

December

21-24 September SPIE Remote Sensing 2015
Centre de Congrès Pierre Baudis, Toulouse, France
Internet: http://spie.org/spieremotesensing

21-27 June The Vespucci Institutes 2015 - Spatial
Ontologies fo e-Science
Vespucci Institute,Bar Harbor, ME, U.S.A.
Internet: http://vespucci.org/programme#week1

03 December GeoDATA Seminar
London, U.K.
Internet: www.geoinformationgroup.co.uk/training/geoDATA

Please feel free to e-mail your calendar notices to: calendar@geoinformatics.com
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2015 Conference
Lisbon, Portugal
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28 September - 03 October ISPRS GEOSPATIAL
La Grande Motte, France
Internet: www.isprs-geospatialweek2015.org
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It is always the right time to choose the right total station
The powerful and innovative Spectra Precision FOCUS 35 is a fully robotic
motorized solution that provides improved speed, accuracy and precision in
measurement. A robotic instrument moves the power of the observer from the
instrument to the range pole improving your productivity and quality of work.

Features
Q
Q
Q

Q

Q

Q
Q

1", 2", 3" and 5" angle accuracies
GeoLock™ GPS assist technology
StepDrive™ high speed
motion technology
LockNGo™ advanced
tracking technology
Survey Pro™ and
Layout Pro™ software
Ranger 3RC or 3XR data collector
Ultra lightweight at only 5 kg
(11 lbs)

This robotic instrument includes unique technologies such as the motorized
drive system and the tracking sensor to track the range pole and prism.
Combined with Spectra Precision Survey Pro or Layout Pro field software, the
FOCUS 35 offers a world-class robotic surveying system. Packaged in a modern,
sleek, and streamlined design, it is easy-to-use, affordable, and tough.
Spectra
Spectra Precision
Precision F
FOCUS
OCUS 3
35
5 : Simply,
Simply, the
the Mos
Mostt Reliable
Reliable

SCAN THE QR
CODE TO RECEIVE
A FREE BROCHURE

AMERICAS

EUROPE, MIDDLE EAST AND AFRICA

ASIA-PACIFIC

Spectra Precision Division
10368 Westmoor Drive
Westminster, CO 80021, USA

Spectra Precision Division
Rue Thomas Edison
ZAC de la Fleuriaye - CS 60433
44474 Carquefou (Nantes), France

Spectra Precision Division
Singapore PTE Limited.
80 Marine Parade Road
#22-06, Parkway Parade
Singapore 449269, Singapore

+1-720-587-4700 Phone
(Toll
oll Free in USA)
888-477-7516 (T

+33 (0)2 28 09 38 00 Phone

+65-6348-2212 Phone
©2015, Trimble Navigation Limited. All rights reser ved. Spectra Precision is a Division of Trimble Navigation Limited. Trimble, the Globe & Triangle logo and
Spectra Precision are trademarks of Trimble Navigation Limited, registered in the United States Patent and Trademark of fice and in other countries. All other
trademarks are the proper t y of their respective owners. (2015/03)
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ScanStation
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every
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etail matters
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High per formance under har sh conditions
The L eica S canStations deliver highest qualit y 3D data and HDR
i m a g i n g a t a n e x t r e m e l y f a s t s c a n r a te o f 1 m i o p o i n t s p e r
second at r anges of up to 270 m. Unsurpassed range and angular
accurac y paired with low range noise and sur vey-grade dual-a xis
compensation form the foundation for highly detailed 3D colour
point clouds mapped in realistic clarit y.

L eic a Geosystem s AG
Heerbrugg, Swit zerland
sc an st ation.leic a-geosystem s.com

Reduced dow ntime
T h e e x t r e m e l y d u r a b l e n e w l a s e r s c a n n e r s p e r fo r m e v e n u n d e r
the toughest environmental conditions, such as ex treme
temperatures ranging from – 20°C to + 50°C and comply with the
IP54 r ating for dust and water resistance.
Complete sc anning solution
Leica Geosystems of fer s the new Leica ScanStation por t folio as
a n i n t e g r a t e d p a r t o f a co m p l e t e s c a n n i n g s o l u t i o n i n c l u d i n g
hardware, sof t ware, ser vice, training and suppor t. 3D laser
scanner data can be processed in the industr y’s leading 3D
point cloud sof t ware suite, which consists of Leica Cy
Cyclone
stand-alone sof t ware, Leica CloudWor x plug-in tools for C A D
systems and the free Leica TruV iew.

