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Capture now, measure later,
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longer range than any previous
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FOREWORD

Rail and a new platform
This issue of Showcase reflects strongly two very busy sections of the UK market for geospatial
technology: Rail and Unmanned Aerial Vehicles, UAVs or drones as the military call them.
The three leading suppliers of hardware, Leica Geosystems, KOREC and Topcon Positioning are
addressing both these market sectors but in distinctly different ways. For Leica, the vast Crossrail
project has been an opportunity to supply robotic total stations for monitoring applications. Our
article on the work going on at Paddington Station makes fascinating reading. Over 50 total
stations keep watch for any deformation or movement 24 hours a day. To learn more turn to
page 10.
Meanwhile, Trimble’s dealer KOREC supplied a raft of equipment to Network Rail’s contractors
working on a track upgrade on the West Coast Mainline. This was an impressive project, which
for the first time, enabled the contractors to hand back the track to Network Rail in a condition
to allow immediate 80 mph train running. Read the full story from page 14.
Dedicated technology for rail-track measurement and dimensional control is available from all
the leading instrument manufacturers as well as specialist companies. Trimble’s GEDO Vorsys
system was supplied by KOREC for the Network Rail project already mentioned. There are also
specialist suppliers in this field like the Swiss company Amberg, whose latest measurement
trolleys use an advanced inertial measurement unit and are sold in the UK by SCCS. They are
featured on page 12.
This autumn marks an important anniversary for one of the major suppliers. The name of Leica
Geosystems and its predecessor, Wild Heerbrugg will be well known to generations of surveyors
and engineers. I am delighted to include an edited extract from a book charting the company’s
history, which Leica commissioned me to write and to publish on their behalf. It has been a truly
mammoth task but I think readers will not be disappointed when they see the full edition. It is
lavishly illustrated with many historic photos. Copies will be available from Leica as well as
Showcase’s publishers PV Publications Ltd.
While new instruments and software continue to appear each year, it is not so often that an
entirely new platform for capturing geospatial data comes along. The rise of UAVs has been
pretty meteoric. They seem to be everywhere, not just in toy shops but electronics stores too.
However, the UAVs we are concerned with have to be able to carry a useful payload of survey
grade sensors – camera or LiDAR. We have identified nine models that fall into this category
and list eight companies with experience in this type of survey if you don’t want to take the
plunge and buy one.
Surveying and recording the position of underground utilities is a perennial problem and one
which regularly causes serious disruption and sometimes injury. The development by the
industry’s leading professional institutions and trade body of a standard for such surveys is to be
welcomed, even if the cost of the standard is rather exorbitant at £70 per copy. It needs to be
wholeheartedly adopted by the industry and utility companies. Read Richard Groom’s review on
page 32.
Finally, I would like to thank our advertisers for supporting Showcase. Without them we would
not be able to publish. They will all benefit from an increased digital distribution following
recent changes in our relations with external organisations. If you would like to be in the next
edition of Showcase please get in touch. Copy dates for the first issue of 2015 are listed
opposite.

Stephen Booth, editor

The next issue of
Showcase will be spring
2015. Copy date for
editorial is 2 March. Copy
date for advertisers is
2 April for publication on
14 April.
• Call +44 (0)1438 352617
for more details
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“ It needs to be
wholeheartedly
adopted by the
utility companies.”
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FRESH FROM THE MARKET!

Fresh from the market!
Welcome to Showcase’s market section. Here
you will find some of the latest launches from
instrument, system and software developers
since our spring issue. To stay up to date on
the latest developments month by month why
not take out a free digital subscription to
Geomatics World:
http://www.pvpubs.com/GeomaticsWorld/Subscribe
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Mapping and GIS on the
move
Leica Geosystems has
introduced its next
generation mobile mapping
platform, the Pegasus:Two.
The unit has six horizontal
cameras plus optional rear
view and skyward cameras
plus a single high-speed
terrestrial laser scanner to
deliver geospatial data in a
360° spherical view. The
platform uses Novatel’s latest
ProPak6 high precision GNSS
receiver which tracks signals
of all available constellations
plus a low noise, 200hz IMU
(inertial measurement unit).
It also has an external timing
output and trigger signal for
use with a variety of
additional sensors, which
synchronises time-stamping
and users’ coordinate data.
The Pegasus:Two comes with

a rechargeable 11 hour
battery and can be used on
any moving platform.
Software offers semiautomatic object extraction
features, which enables GIS
metadata extraction or
calculation of distances
directly into ArcGIS.

Zeno and Viva upgrades
Leica Geosystems has
released the Zeno CS25 Plus
and CS25 GNSS Plus, the next
generation of its 7” tablet
computer for GIS data
collection. By using a faster
processor and doubling the
size of both RAM and onboard storage, both handheld
tablets offer significantly
improved overall
performance. A higher
resolution camera and faster
communication capabilities
will speed up asset collection
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and management.
Also recently announced
the Viva GNSS Unlimited series
of GNSS receivers and smart
antennas offer sensors that
can easily be upgraded. The
range now fully supports the
Chinese BeiDou satellite
navigation system and can
even provide BeiDou-only or
Glonass-only high-precision
positioning. The series
includes a future upgrade to
a GNSS board with more than
500 channels to serve users’
needs beyond 2020. Outages
of real-time kinematic (RTK)
communication links are
bridged for up to 10 minutes
with the SmartLink correction
service delivered via satellite.

Rugged mobile
Handheld Group launched the
new Nautiz X4 rugged
handheld for mobile workers.
With efficient and reliable
data collection in the
toughest environments, the
IP64-rated device is one of
the thinnest and lightest
handheld computers in the
rugged-device sector. It
features a high-brightness,
sunlight-readable resistive
touch-screen for reliable
computing in challenging
worksite environments, an
integrated u-blox GPS receiver
and comes complete with
either a high-performance 1D
laser scanner or a 2D imager
for super-fast accurate
scanning and barcode
reading. It also comes with a
5Mpx camera with auto focus
and LED Flash.

Next-generation LiDAR

Down under
with the
new SP80

The benefits of using a GNSS with with its multi-constellation
capabilities has improved the work efficiency of Australian surveyors
Philip Clark Land Survey Services. According to owner, Philip Clark,
“The Spectra Precision SP80 is enabling us to acquire fixed solutions
faster than previous dual constellation receivers and to maintain
fixes for far longer, even in and around buildings and heavily
vegetated areas. We are now expanding the business thanks in part
to purchasing this most up-to-date equipment.” Previously Clark had
experimented with a couple of different dual-constellation receivers,
which had provided the required results, but their ability to provide
only single constellation fixes, either GPS or GLONASS, resulted in
frequent float solutions and lengthy fixed solution times. Not a
viable solution for the firm’s methods of survey.

Leica Geosystems and
Airborne Hydrography AB
have announced the
availability of Chiroptera II, a
LiDAR for topographic
mapping and shallow water
surveying in depths of up to
15 metres. The system
simultaneously captures the
full waveform in both the 35
kHz bathymetric channel and
the 500 kHz topographic
channel to provide high-detail
maps for environmental and
coastal monitoring,
infrastructure planning, and
other near-shore applications.
The latest version
incorporates the Leica RCD30
80-megapixel medium-format
camera, NovAtel SPAN GNSSIMU subsystem, Leica
MissionPro mission planning

software and Leica FlightPro
flight navigation software. It
also features a new scanner
package that allows
installation in the Leica
PAV100 stabilised mount,
providing perfect stabilisation
and reducing the number of
flight lines needed, especially
in turbulent weather.

Routing for monitoring
Leica Geosystems has
launched its first wireless
router for continuous
monitoring, the Leica
ComGate10. The router is
claimed to be the first plugand-play router on the market
that offers users fast and failsafe wireless data transfer,
with automatic switching to a
secondary back-up
communication type for total
security. The router is fully
compatible with all Leica
Geosystems monitoring
sensors and software.

New Topcon controller

Compatible with either the
Topcon eGIS or MAGNET
Field GIS software, the
Topcon FC-500 is designed to
create smooth and speedy
dataflow between the field
and office. The FC-500 has
built-in wireless Bluetooth
and wifi connectivity, and an
optional 3.5g cellular modem,
allowing interaction from
users in the field, to the
office, and additionally to the
cloud when used with
MAGNET Enterprise.

GPS for machine control
Leica’s iCON gps 80 is a
compact and rugged GNSS
receiver developed for
machine control applications.
It fits into any construction
machine cabin, communicates
seamlessly with iCONtrol
solutions on site and
integrates iCON telematics
fleet management software.
The future proofed GNSS

FRESH FROM THE MARKET

SOFTWARE

Upgrade for monitoring
software
The latest version of Trimble’s
deformation monitoring
software, 4D Control version
4.3, features new optional
monitoring appS: the High
Rise, SeismoGeodetic and
Trimble 4D Control Site
Setup. Data can be handled
from a range of GNSS,
optical, geotechnical, seismic,
atmospheric and metrological
sensors. Version 4.3 includes
a dedicated page to support
the functionality of the High
Rise App and Composite
Views for combining charts,
plots and other displays.
High-frequency charts,
comparative bar charts,
tabular and windrose analysis
as well as a new visualization
tool designated for in-place
inclinometers and tilt meter
arrays, are all ways to
examine complex data and
present findings in a
meaningful way.
The High Rise App is intended
to monitor high rise
structures during construction
using GNSS and inclination
sensors.

All connected
Topcon has announced a new
workflow management
system designed to connect
sites, data, crews and
equipment. Topcon Enterprise
Solution offers constant
communication, data sharing,
scheduling, updating,
supporting, and accurate
productivity data in real-time,
no matter where the job or
office is located. The system is
designed to allow users
quicker accessibility and
management of increasing
data volumes, thereby
increasing efficiency.
Integrating data in a cloudbased environment from
Topcon’s software services
like Sitelink3D or MAGNET
can allow users to make timesensitive decisions faster.

STAR*NET 8
STAR*NET 8 has been
released and includes over
3800 predefined coordinate

systems, plus a new custom
coordinate system editor
which supports datum
transformation and projection
types not previously
supported. The software also
includes direct support for
selecting .bin or .byn geoid
models. The STAR*Leica DBX
conversion utility is now able
to convert resection data, and
to convert sets of angles data
using either the average of
each set (as before) or using
all shots.

MAGNET updates
Topcon has also announced
two new updates for its
MAGNET Enterprise, a cloudbased solution for managing
field and office data in a
web-browser. New is MAGNET
Enterprise Mobile, an app for
mobile devices, as well as
new project management
functions. The app is available
on the Apple App Store for
iPhones and iPads. Customers
will also have new functions
for coordinating and
overseeing their projects
including: an overview
dashboard for all active
projects, a proposal writing
and task-creation operation,
task assignments, a projectspecific dashboard, project
calendar, project status
reports, and user schedule
and time-card applications.
Meanwhile, MAGNET
Relay for GIS is a mobile base
station RTK broadcasting
service. The system is
designed to allow subscribers
to connect a GNSS base
receiver via a cellular
connection for high-accuracy
RTK corrections.

Above: Leica’s GeoMos Now! is a web-enabled app for
monitoring of movement providing visualisation and analysis.
different locations within the
company using only a web
browser without additional
local software licences or
installations on different
computers.
The latest version of the
GeoMoS Adjustment, the
network adjustment add-on for
projects where precise and
reliable information on
structural movement is
required, now makes adjusted

data available at any time via
Leica GeoMoS Web. The
computation processing time
has also been significantly
improved to provide movement
analysis with adjusted data as
quickly as possible.

Scanning for SketchUp
Trimble has released the
Trimble Scan Explorer
extension for SketchUp Pro,
an easy-to-use tool enabling

Get Connected
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GeoMOS Adjustment
Leica Geosystems has
launched GeoMoS Now!, a
web-based app that enables
on-the-go visualisation and
analysis of structural and
ground movement monitoring
data. Large amounts of
geodetic and geotechnical
data are now easier to handle
with simplified workflows
using automatic configuration
and distribution tools that
quickly notify users of any
changes in data for faster
response. Because GeoMoS
Now! runs on local computers
or servers, the software can
be fully integrated on the
user’s intranet server and
data can be accessed from
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receiver, using xRTK
technology, provides accurate
positionsand reliable
guidance, even in the
harshest environments.
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FRESH FROM THE MARKET!

users to create models from
3D scanning data. The
package connects the highresolution field data from
Trimble scanners with
intuitive modelling software,
including automated plane
and edge extraction tools that
simplify the process of
creating, accessing and
sharing precise 3D models.

eGIS for Android
Topcon has announced the
integration of the Android
platform to its eGIS field
software. Designed to offer a
simple and quick way to
collect and maintain mapping
data with GPS at various
accuracies, eGIS includes RTK
positioning allowing users’
Android-based smartphones
and tablets to capture data.

registration by eliminating
artificial targets, such as
spheres and checkerboards.
Users can choose from two
available registration
methods: ‘Top-View’-based or
‘Cloud-to-Cloud’. The former
provides target-less
positioning of scans in
interiors and built-up areas
without reliable GPS prepositioning of the individual
scans.
Cloud-to-Cloud registration,
allows the user to position
scans quickly and accurately,
even under difficult conditions.
In external locations with good
pre-positioning of the scans via
the integrated GPS receiver of
Focus3D X Series, this is the
method of choice for
registration.
BRIEFS
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Faro upgrades
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Faro has released a new
version of its laser scanning
software, SCENE 5.3, and scan
data hosting-service, SCENE
WebShare Cloud 1.5. The
software, for use with the
Focus3D X Series laser
scanner, delivers scan

Leica Geosystems launched an
entry level laser scanner. The
P15 is based on the ScanStation
P20, and offers the same high
performance 3D scanning
technology with high
measurement speed and
accuracy up to a range of 40

metres. Upgrades to P20
functionality are possible via
Leica Geosystems technical
service centres.
Altus Positioning Systems has
launched the APS-NR2 RTK
surveying receiver. Previewed at
the 2014 GEO Business event in
London May 28-29, the APSNR2 provides a powerful
combination of high GNSS RTK
performance, light weight, low
power consumption, versatile
Quad-band modem, remote
web-based access and
connectivity with Esri’s cloudbased platform.
Mini-drone manufacturer
senseFly has released the eBee
RTK, a survey-grade mapping
system. The eBee RTK works
alongside customers’ existing
GNSS base stations or using a
virtual base station and does not
require any third-party software.
Hexagon Metrology has
released the latest version of
3DReshaper 2014.
Improvements include a script
language to automate
repetitive tasks as well as new

commands like unroll tunnel,
stitch meshes, extract
breaking lines, etc. The
software is offered as a
complimentary solution for
use with the Leica Nova MS50
Multistation, a total station
combining GNSS and laser
scanning.
Datatag ID Ltd has launched a
security system for surveying
equipment, which is endorsed
by The Survey Association. The
system provides both overt
warnings and covert markings,
supported by on-line
registration.
Topcon’s C-63 system is
designed to track precise
compaction with minimal
equipment operation. It
features GNSS technology
and graphical display to
provide real-time positioning
and plan data to ensure
compaction is achieved in all
required areas. The system’s
graphical display keeps track
of cumulative compaction
through pass counts and uses
colour-coding to indicate
compaction status.
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DEFORMATION MONITORING
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Monitoring for
London’s new
Paddington Station
– 52 robotic stations work 24/7
Crossrail is currently Europe’s largest
infrastructure project. Work is progressing at
a number of locations including at
Paddington where a new station is being
built. The largest automated monitoring
network in the world is continuously
measuring the impact on buildings in the
vicinity using up to 52 Leica robotic total
stations and precise levels. Showcase reports.
DESIGNED BY BRUNEL as the
terminus for his Great
Western Railway, Paddington
Station is today set within
one of the most congested
areas of the capital. Taking
shape beneath however is
Europe’s largest infrastructure
project, the £15 billion
Crossrail development.
The new station will be a
key hub in the east west
route linking Heathrow and
Berkshire in the west to
Central London, Essex and
South East London. As work
progresses within a densely

Above: A depiction of the vast monitoring network covered
by the total stations surrounding the Paddington Station area.
built area of the capital, the
largest automated
monitoring network in the
world is continuously
measuring the impact of
works on the buildings in the
vicinity. A 24-hour
monitoring system, using up
to 52 Leica robotic total
stations and precise levels,
measures changes in ground
movement caused by deep
excavation works alongside
an historic London site.

terminus, whilst 18m below
the site two tunnel boring
machines (TBMs) are also in
operation. Base readings
taken prior to construction
allow the surveying team
from contractors Costain
Skanska to define the level
of ground deformation
caused by natural daily and
seasonal changes and to
define the tolerance level for
ground movement caused by
the excavation process.

Grade 1 listed building

24/7 3D monitoring
measurements

Construction on the
underground station
continues alongside the
existing Grade 1 listed

Meticulous planning by the
engineering surveyors, with
support from Leica

Below: an artist’s impression on the new Paddington Station.
It will be a key hub in the east west route linking Heathrow
to Central and East London.

DEFORMATION MONITORING

Geosystems, included
innovative installation
techniques to positioning the
network of automatic total
stations to provide 24-hour,
uninterrupted 3D
measurements to the
buildings of interest.
Simultaneous, precise
levelling traverses added
another layer of information
to provide a definitive picture
of ground movement over
time.
The integrity of the data is
under constant scrutiny as it
is received and processed
through the Leica GeoMoS
monitoring software. Out-oftolerance measurements
trigger alerts so that
engineers can take fast,
corrective action.

Surveying manager for
Costain Skanska JV, said,
‘‘Leica GeoMoS is robust and
provides the versatility and
reliability we need to deal
with the particular complexity
and ever changing demands
of this – our largest
monitoring project within
Skanksa worldwide. Both the
automatic monitoring system
and manual levelling log a
phenomenal amount of data
which correlates with an
astonishing degree of
accuracy and precision.
Monitoring the Paddington
station site is a case study in
best practice survey
methodology, combining the
highest accuracy survey
equipment with experienced
practitioners.”

Above: a Leica TM30 total station on a purpose-built
monument provides reference data for Leica GeoMoS.

Accuracy and precision

• For further information
about Leica Geosystems

Monitoring Solutions, please
visit: http://www.leica-

geosystems. com/monitoring
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Steve Thurgood, Engineering

POSITIONING TECHNOLOGY

Hybrid positioning
technology
- seamlessly connecting technologies and
workflow for productivity
IT’S A SIMPLE CONCEPT that
has solved a complex
problem for precise
positioning professionals:
utilize GNSS signals and
optical measurement
precision on a single pole,
with the added advantage of
a complete automated data
workflow.
The key is Topcon’s
MAGNET suite of software
solutions. Described as an
enterprise solution for the
geomatics industry, Hybrid
Positioning technology is
designed to create a more
profitable environment for
any company by allowing
the use of GNSS and optical
positioning at the same
time. Simply, Hybrid
Positioning improves field
measurement and workflow
efficiency at every phase of
a project.

Connected technology,
connected workflow
By taking these two proven
solutions – GNSS and optical
positioning – and linking
them through MAGNET Field
software, any project can be
completed faster and with
unsurpassed efficiency. With
MAGNET providing the link,
the field and office can be
connected in real time to
exchange files, receive and
send messages, and compile
and send measurement data,
creating the most productive
workflow solution.
Seamless integration is an
essential key to Topcon’s new
Hybrid Positioning technology.
When line-of-sight is blocked
during optical measurement, a
single touch on MAGNET’s
Hybrid Switch button turns to
the GNSS receiver to easily
and quickly get the needed

11
measurements. The integrated
technologies are designed to
present the highest degree of
seamless integration and
versatility so the task is
completed with one set-up,
with one person. Additionally,
the RTK correction can be
provided through a network,
traditional base-rover set up,
or the new MAGNET Relay
service, an innovative function
within the MAGNET software
suite.

Four key features
Hybrid Positioning technology
has four key features – Hybrid
Lock, Hybrid Resection,
Hybrid Switch and Hybrid
Localization. Hybrid Lock
allows accurate prism lock-on
by simply turning the
instrument toward the prism

location. Hybrid Resection
ensures quick job site set-up,
as well as establishing RTK
and geodetic coordinates.
Hybrid Switch ensures a quick
switchover from optical to
GNSS measurement and back
with a single touch. Hybrid
Localization automatically
localizes your GNSS control to
a local site grid when
required. It also allows webbased mapping imagery to be
used in local coordinate
systems.
An added benefit is that
any combination of robotic
and GNSS rover from Topcon
Positioning Group can be
turned into a Hybrid
Positioning solution.
• For more information go to:
www.topconpositioning.co.uk

RAILTRACK INSPECTION SYSTEMS

SCCS announce another first from Amberg
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Two new rail track
systems from Amberg
are set to revolutionise
track measurements,
explains Dave Dampier,
SCCS’s Rail and Tunnel
Consultant.
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FAST, EXACT AND COSTEFFICIENT, Amberg
Technologies, the Swiss
specialist for railway and
tunnel surveying, is expanding
their well-tried rail surveying
system GRP System FX with
the new Amberg IMS 1000
and Amberg IMS 3000 system
configurations.
These configurations
provide reliable and highly
precise geometry information
during the construction and
maintenance of railway track
systems – while achieving
unparalleled productivity.

High performance sensor
IMS 1000 and IMS 3000
measure the inner and outer
rail geometry of ballast tracks
and slab tracks using a new,
high-performance sensor
developed by Amberg. The
AMU1030 is an inertial
measurement unit (IMU) used
on both versions. Measuring
4000 metres of track per
hour, the system’s
performance is twice as high
as other devices available on
the market today.
Furthermore, the system
ensures that the track is
measured reliably by
providing a typical positional

accuracy of ±1mm. “With this
system we set a new standard
for the speed of hand-pushed
measurement carts while
nevertheless achieving the
greatest accuracies”, explains
Marius Schäuble, Product
Manager Rail at Amberg
Technologies.
The two units both feature
the new IMU but the IMS
1000 has a facility for
installing a total station to
record positions to known
control points. Meanwhile the
software for the two rail
survey systems is captured by
a laptop which processes the
measurement data, analysing
the quality of the track and
reporting the deviations to a
design centreline. Correction
data for ballast tamping
machines can also be
generated directly.
Advantages for the
system’s users include greater
productivity and accuracy
during track measurement
thereby reducing costs,
enabling efficient track
maintenance and thus
contributing significantly to
the quality and safety of
railway lines.
The new IMU technology
replaces the tachymeter for

measuring track geometry and
therefore only requires a single
measurement cart, operated
by a single operator only. Until
now, up to four persons were
required for comparable track
geometry surveys. The “Track
Sprinter” also requires only a
little logistical effort and can
be used flexibly and at short
notice. Consequently the costs
for track geometry surveying
decrease up to 90 per cent
compared to traditional
methods.

Key benefits
• 4000 metres measured per
hour
• Cost reductions
• Increased accuracy
• Single trolley system
This new development by
Amberg technologies will
have a great impact on the
way that track is surveyed
during design, construction
and maintenance on the UK
rail network.

Amberg’s GRP System
Sole UK distributor: SCCS
For more information Tel: 01480 404888
rail@sccssurvey.co.uk
www.sccssurvey.co.uk

Authorised Distribution & Service Partner

SCCS have been supplying and supporting Leica equipment since its
inception in 1992. As Leica Geosystems largest European distributor we
are proud to be partnered with a company whose world class products
have gained a worldwide reputation for excellence and reliability. It is with
this ethos for excellence which we at SCCS strive for with our customer
support and service, whether it is for the purchase of a staff, the repair of
a level or the hire and installation of a complete monitoring system we will
always do our best for you.

Tel:
T
el: 01480 404888
www
www.sccssurvey.co.uk
.sccssurvey.co.uk

RAIL & MACHINE CONTROL

West Coast Mainline Blockade
A unified approach to
groundworks and track
surveying coupled with a
willingness to invest in new
technology were key factors in
Network Rail achieving the
UK’s first Switch and Crossing
renewal handback at 80mph
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Above: the Trimble GEDO Vorsys.
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THERE ARE SIGNIFICANT
demands placed upon the UK
rail infrastructure and clearly
the condition and geometry of
the track itself is vital. Network
Rail’s Innovation Team is
continually looking for new
technology and techniques to
enhance how track geometry is
measured, designed, installed,
maintained and monitored. This
case study highlights how
innovation, a combination of
the forward thinking of Nick
Matthews and Network Rail’s
Track Innovation Team (in close
cooperation with Korec and
Trimble Rail), joined-up
thinking, excellent project
management, high quality
engineering and teamwork
delivered a first class job.
Major improvements to the
West Coast Mainline section
between Warrington and
Preston include the renewal of
three miles of track and four
major junctions- Golborne,
Bamfurlong, Wigan Springs
Branch and Balshaw Lane.
By carrying out the work in
a nine-day intensive, continuous
spell, Network Rail engineers
were able to complete the work
around 16 months earlier.
Whilst blockades are used
infrequently and typically
tracks are returned to use at
50mph, the Wigan to Preston
blockade was completed on
time with the team achieving
the UK’s first Switch and
Crossing renewal handback at
80mph at Wigan Springs
Branch. This was recognised
within the industry as a
significant engineering
achievement.
Track Engineer and DPE for

the job was Colin McAteer
who together with
Programme Manager Paul
Marshall spent considerable
time in advance of the
blockade establishing how an
80mph hand back could be
achieved. As part of this
strategy KOREC was asked to
supply four different types of
technology: 3D Trimble
Machine Control through
Babcock & A P Webb; Trimble
GNSS and Total Station site
positioning technology;
Trimble GEDO Vorsys, a premeasurement system for
tamping machines; and finally
Imetrum’s Video Gauge, a
system for precise dynamic
measurement of track under
loading.
Both Marshall and
McAteer were pro-active in
the adoption of this
technology. “Our aim was to
deliver the blockade on time
with the additional challenge
of returning the line at an
80mph opening speed”
explains Marshall. “If we were
to achieve this, then we had
to look at innovative
techniques, at how we could
make them work for us and
finally, because this project
was very much a team effort,
how these techniques would
affect other elements of the
team on site from those
responsible for electrification
to those supplying materials.”

Single mast control
As a long term user of
Trimble machine control,
McAteer opted to use single
mast 3D GCS900 systems on
dozers supplied through
Babcock & A P Webb. The

system was assisted by a
100% slope sensor fitted on
the blade to control the angle
of the cant so operators could
dig the formation and place
ballast at ±15mm using GNSS
or ±5mm with a UTS
(Universal Total Station). The
single mast systems would
also be run off a single
Trimble GNSS base station to
keep costs down.
Whilst all four sites were
comparatively open and free
from any heavy tree cover or
bridges that could impede the
signal, a single mast system
also provided the facility to
switch to a total station guided
system as and when required.
A single mast system also
provided more flexibility and
reduced down-time when
Network Rail needed to switch
from using GNSS with machine
control to using a total station
for the final fine trimming.
The use of the single mast
GNSS contributed considerable time savings, but more
importantly, provided a high
quality job that enabled the
ballast to be placed more
accurately in preparation for
the rail panels.
“The Trimble GCS900
single mast systems delivered
precision and accuracy
allowing us to achieve our
design exactly as specified”,
stated McAteer. “The fantastic
quality of the base meant that
we could position the rail
panels within 15mm of final
position and in fact only
needed to tamp once.”

Reducing tamping runs
Fast, accurate measurement
of existing track geometry is a

key component of productive
tamping operations if costly
waiting time for tamping
machines and operators is to
be avoided.
Trimble’s GEDO Vorsys is a
pre-measurement system for
tamper machines utilising two
TMD’s (track measurement
devices) working together, one
with a Trimble S-Series total
station and the other with the
prism and control unit. Both
TMDs have sensors to measure
the gauge (distance between
the running edge of the rails)
and the cant (superelevation
of the track) which are
continually transferred
wirelessly to a Trimble control
unit (the TSC3 in this case).
The Gedo Vorsys field
software running on the TSC3
control unit combines the data
from both TMD’s sensors with
positional information from the
total station to enable realtime data to be displayed live
in the field.
Measurements are made
using control points positioned
along the track. Since the full
track design geometry is
stored in the TSC3, the
software can calculate and
display the lift and slew values
to final design, the cant and
gauge information, as well as
all the significant points where
the track geometry changes
live in the field. Additional
time can be saved by using
the Gedo Tamp software to
create a front offset file for
the tamper from the
measurements taken with
Gedo Vorsys.
Network Rail had already
trialled the system and were
confident that it would
enable them to better control
their tamping operations by
providing much more
information and improved
productivity.
“Simply, Trimble Vorsys
doubled our sampling rate and
halved our survey time,”
explains McAteer. “We could
sample every 5m compared to
every 10m with pegs and were
therefore easily surveying 500600m stretches in just 40
minutes rather than the half
day plus it would have taken
with traditional methods.”
A track has to be fit for
line speed and several things
dictate the speed at which it
is signed off, usually at
50mph. One of the factors
that contributed to the
80mph sign-off after a single
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tamping run was the speed
raiser report generated by the
Vorsys system. Horizontal and
vertical tolerances along with
twist and gauge parameters
are all used in the calculation
that generates the final chart.
McAteer cites that having this
was of huge importance in
providing an extra level of
confidence to the handback
engineer to open the track at
80mph.

Left: Video Gauge.
Below: Trimble’s single
mast 3D GCS900 system.

A unified process

A stand-out moment!
KOREC was also able to
introduce the team to Video
Gauge, a non-contact
precision measurement video
monitoring system ideal for
when there is a need to
accurately measure dynamic
deflection at a distance, and
under train loading, all with
sub mm accuracy. The system
comprises a PC with the
Video Gauge software
together with one or more
high-resolution digital video

cameras. Recorded video data
can be stored for analysis
later, or analysed live for realtime monitoring.
Network Rail is required to
monitor the track after handback to check for any track
displacement that may lead to
voiding. This is usually done
by placing void meters under
the track. However due to
Video Gauge’s ability to
monitor a greater range of
movement than a void
meter’s alone with improved
accuracy and because of the
freedom Video Gauge offers
to monitor anything it can
“see”, it was decided to trial
the system alongside
traditional methods at two
sites, Wigan Springs Branch
and Balshaw Lane.
At both locations the
camera was set well back from
the track and at Balshaw Lane
it recorded video from a public
footpath adjacent to the
railway so no trackside access
was required. At Wigan
Springs Branch, access to the
track was possible during a
short block which allowed
targets to be sprayed onto the
side of the rails.
Once the targets were
identified, the parameters to
be recorded were set in the
system - vertical displacement
in this case. Recording was
manually started a few
seconds before the train
passed the targets to give a
“datum” status for the track.
The video was allowed to run
for a few seconds after the
train had passed to ensure

the track had returned to its
starting position.
For each video a text file
was created showing the data
captured for each of the
measured parameters at each
target location. The system
captured the magnitude of
any movements as a number
of pixels, which were then
converted to millimetres.
“This was the first time we
had ever seen dynamic
deflection and had real-time
feedback – it was superb!”
McAteer continues, “We now
know how the track performs
or deteriorates under load
and I can’t understate how
good this is for peace of
mind. The key concern when
assessing a railway line is
whether it is fit for purpose –
will it carry a train at the
designated line speed safely?
We now had a clear
indication that the track
wasn’t deteriorating under
load which is of paramount

importance in our decision to
go with an 80mph opening.”

Single supply source
KOREC backed up the supply
of Trimble systems and Video
Gauge with extensive support
both before and during the
blockade. “KOREC’s back-up
was invaluable and they were
with us every step of the way,”
concludes McAteer. “We had a
single point of contact do deal
with any issues and that meant
they were dealt with quickly
and efficiently. The quality of
installation on all sites was
superb and I, along with the
Babcock engineers take great
pride in that. The Trimble
systems we used are tried and
tested technology and
delivered exactly what we
required. We pushed the
barriers and thanks to a
combination of great systems,
great people and great team
work we delivered the UK’s
first ever 80mph handback.”

Paul Marshall, Programme Manager,
Network Rail, LNW North Track Renewals
Working closely with the supply chain at all levels is so important
when trying to push boundaries and innovate to construct a
modern railway system with least disruption to the public.
Network Rail, working in collaboration with Babcock, A.P Webb
and Korec were able to explore and implement the use of the
latest technology to achieve high quality construction that
facilitated an 80mph handback speed directly after the
construction phase, which was a first for the UK.
Korec was a key part of the strategy, providing training and
equipment for machine control, setting out and positioning of the
layouts, pre-measurement for accurate geometric tamping and the
first time use in the UK of the ‘Imetrum’s Video Gauge’, a dynamic
measurement system for measurement of track under load, which
was crucial for understanding the behaviour of the track structure
at the higher line speed in the days after the renewal.

Engineering Surveying Showcase October 2014

In recent years Trimble has set
out to unify the rail process
and under Marshall and
McAteer’s guidance, the
combination of 3D machine
control, site positioning
systems (GNSS and Total
Station) along with the Vorsys
software has proved a
successful one. “It’s not just
the hardware that has made
this technology work for us,
it’s the software as well,”
states McAteer. “Our
engineers are all working
from the same design data
and using the same software
interface whether they are
carrying out a grade check or
an as-built survey. Using the
same handhelds with the
same software brings
familiarity which means the
team can skip between tasks
seamlessly. There is no
additional training required
and that cuts site down-time
and improves the quality of
work.
The Trimble Business
Center (TBC) software has also
played its part. The ballast and
formation data is prepared in
TBC as is the root data that
goes into Vorsys. “TBC also
allowed us to visualise the
design beforehand with the
drive through function which
allowed us to spot issues on
the DTM– another great time
saver,” says McAteer.
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THE WILD-LEICA STORY

The Wild-Leica story
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This year Leica Geosystems marks 50 years of trading in the UK. To
celebrate the company commissioned editor Stephen Booth to
author a history of the company in the UK. Below he presents an
abridged version for Showcase readers.
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TWO SMALL TOWNS IN
Switzerland – Heerbrugg and
Aarau – have played a major
role in the evolution of
measurement technology.
Their two names are
intertwined in the histories of
Wild Heerbrugg and Kern of
Aarau, two of the companies
that now comprise Leica
Geosystems. They can trace
their origins back nearly 200
years to the founding of Kern
in Aarau in 1819.
As Europe began to get
back to normality after the
Napoleonic wars, Jakob Kern
returned to his native land
after serving an
apprenticeship as a mechanic
in Germany. His workshop
first manufactured
mathematical instruments but
with the arrival of the steam

age and the demand for
surveying instruments he
moved into optics. Kern’s
instruments were used on the
construction of the Simplon
and Gotthard tunnels under
the Alps as well as other
major infrastructure projects
during the 19th century.
Kern’s business grew and
prospered through two
centuries, built on a reputation
for the highest possible
quality. Kern had always
remained a family business, so
much so that it was the fifth
generation of the family that
was eventually forced to
merge with Wild Heerbrugg.

Wild and the T2
The second significant name
is of course Heinrich Wild, the
designer of the renowned T2

Before the Wild T2 (below
right) theodolites were
cumbersome, complex and
difficult to set up, especially
half way up a mountain!

theodolite, a mainstay of
surveying for 90 years and in
production for over half a
century with some 90,000
produced. Today, although no
longer manufactured, there
are still thousands of Wild T2s
in everyday use around the
world. So, after a hard days
surveying when you’re
relaxing in the evening, raise
a glass to Heinrich Wild.
Like Kern, Wild too served
his apprenticeship in Germany
but with the Carl Zeiss
company. He returned to
Switzerland and the little
town of Heerbrugg in 1921
to establish his business as
Wild Heerbrugg. He was
responsible for many
significant developments to
surveying and mapping
instruments before leaving in

1935 to join Kern where he
continued to design and
improve many instruments.
Meanwhile, Wild
Heerbrugg carried on growing
and in the 1930s launched
the world’s first stereo plotter
– a device that was in
demand by both sides in the
Second World War as photoreconnaissance came of age
and invading armies
demanded maps quickly.
Together with Wild’s aerial
and close-range terrestrial
cameras, these vast optomechanical stereo plotters
remained the mainstay of
map production organisations
and photogrammetric
applications until the digital
age made them redundant.

The UK burgeons
The immediate post war years
presented many opportunities
for companies like Wild
Heerbrugg as Europe re-built
and expanded its
infrastructure. In Britain by
the 1960s work was in full
swing on many major
projects. The M1 had been
completed in 1959 and
during the next decade over

Below:HM The Queen is shown Wild instruments at
the opening of Ordnance Survey’s new headquarters
in 1969. Right (top) Jack Simpson, Wild’s first UK
MD, right (bottom) his successor Brian Snelling
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Leadership honed in battle
Jack Simpson led the company
for 12 years; and a leader he
certainly was. Like so many
senior people back then Major
Simpson had been tested and
not found wanting in the
Second World War. He fought
at Arnhem in 1944 (vividly
recorded in Cornelius Ryan’s
film “A Bridge Too Far”) and
was one of only four soldiers

Right: The Wild DI10
Distomat was a major step
forward in distance
measurement. Coupled to a
T2 it was an embryonic total
station.
Far right: The Wild TC1 total
station finally enabled
surveyors to measure angles,
distances and importantly,
store the results
from that battle to escape and
return to England. He was
awarded the Military Cross.
The choice of Kent as a
base for Wild Heerbrugg UK
made good business sense.
The recently built M2
motorway was nearby with
good links to the Channel
ports for importing
equipment as well as to
London, then enjoying a
construction boom. Within
two years a sales manager
was needed and Brian
Snelling joined, later to
succeed Jack as MD.
In May 1969 Wild
Heerbrugg UK was honoured
to be invited to the opening by
HM The Queen of Ordnance
Survey’s new headquarters in
Southampton. Her Majesty and
the Duke of Edinburgh were
shown a variety of Wild
equipment by MD Jack
Simpson including the newly
introduced Wild DI10
Distomat, T4 Universal
Theodolite and N3 precision
level.

Precision technology
Before the days of lasers and

total stations, in the right
hands a Wild precision level
and theodolite was an ideal
way of maintaining accuracy.
One customer in the aviation
business, where everything
has to be rigorously checked
in line with ministry
specifications and accuracies
to a few thou, used three
Wild N3 precision levels for
re-jigging helicopter fuselages
and precision aircraft
components. They found the
combination with a Wild T2
theodolite enabled them to
“achieve otherwise impossible
accuracies.”

Service to the power of
three
The writer once asked a
surveyor what three things he
looked for in a total station.
His reply was, ‘Service, service
and service’. In construction,
despite the operator’s care (or
lack of it!), surveying
equipment does not always
fare well. Instruments
occasionally get dropped or
even hit by moving machines.
It was therefore an early
priority for Wild UK to

Production of the T2 in full swing at Heerbrugg. Inset:
champagne corks popped in 1956 to mark the 50,000th T2.

establish a repair and
maintenance facility to save
the expense and time of
returning instruments to the
factory in Switzerland. One
image from an early
newsletter shows a selection
of battered and dented
instrument cases with their
contents all requiring a health
check at the Chatham service
department.

Rapid technological change
The 1970s and 80s were a
time of rapid technological
development. Surveying
instruments in 1964 still relied
entirely on mechanical and
optical engineering principles.
But the first EDMs like the
Wild DI10 Distomat, used
electronics for their operation
and it was a logical further
step to incorporate electronics
in a theodolite so the two
could communicate with each
other. What was missing was
some way of recording the
readings. The answer was the
Wild GEOMEM data memory.
The days of the surveyor’s
field book were now
numbered. By the late 1970s
distance measurement and
data recording had all merged
into the Wild Tachymat TC1,
the first modern total station,
incorporating angle and
distance measurement and a
means of recording. It was an
instrument that surveyors
could only have dreamed
about in the first half of the
20th century.
Launched in 1977, the TC1
remained in production until
1983 when it was succeeded
by the TC2000. With greater
accuracy, better battery life
and functionality, the TC2000
along with the TC1600 were
to become a mainstay of
professional surveyors and site
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600 miles were added to the
motorway network. Trunk
roads too were improving
rapidly. Journeys that once
took 8 hours shrunk in some
cases to half that. Everywhere
you looked Britain seemed to
be busy with construction:
bridges, underground railways
(the Victoria Line), iron & steel
works, nuclear power stations,
sewerage schemes and oil
platforms. In addition, new
towns were established
including one in Buckinghamshire that was to play a
significant role in our story.
Wild Heerbrugg decided to
establish a UK branch in 1964.
Previously distributed in the UK
by drawing office suppliers Hall
Harding, Wild’s world
renowned instruments would
now be sold directly. The
business began in Church
Street, Maidstone Kent in
August 1964 under the
directorship of Major Jack
(“Stiffy”) Simpson, previously
the company’s UK
representative servicing bluechip customers like Military
Survey, academia and Great
Britain’s mapping organisation
Ordnance Survey, whose
activities at that time extended
way beyond our shores
through the Directorate of
Overseas Surveys.
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Technology was powering ahead in the 1980s. Far left:
Wild’s first GPS receiver the WM101 was reminiscent of a
ghetto blaster! Centre: the first reflectorless EDM the DIOR
3002 and data logger. Above: The Kern Mekometer.
engineers throughout the
1980s and well into the 1990s
before being superseded by
the Leica TPS 300/900 and
Flexline series in 1998.
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Significant new
technologies appear

18

Two decades after Wild set
up in the UK the world was a
very different place. The
office PC had arrived and
there was an air of digital
innovation throughout
business and industry.
Suddenly everyone was
talking about computers and
microprocessors. It was a time
when computers were
definitely saying “Yes”.
Several significant
technologies that we rely on
today for measurement first
emerged in the late 1980s. In
1986 the DIOR 3002 reflectorless EDM was announced.
Suddenly it was possible to
measure to points without
visiting or touching them. A
decade later and the
technology was available across
much of Leica’s total station
range. Reflectorless technology
Right: The Wild GPS System
200, launched to much
razzamatazz at Heathrow,
was the companies first field
survey GPS system.
It was soon joined by the
Wild CR233
controller.

was to pave the way for several
important applications including
Longdin & Browning’s Clear
Cone mobile road surveying
system and ultimately, the rapid
3D scene-capturing laser
scanners of today.

Navigation and positioning
by satellites
The next development was of
even more fundamental
impact; one that touches so
many aspects of our daily lives
today. Navigation, tracking,
location, positioning, mobile
phones. . . all now rely on GPS
(or GNSS as it is correctly
called today).
In the early 1980s Wild
had been watching the
emergence of the first
satellite receivers for
surveying. Because of the
relatively few satellites in
orbit and weight of the
equipment, applications were
restricted mainly to long
distance baseline
measurement – an essential
for accurate mapping and
linear projects. In 1984 Wild
announced a partnership with

US receiver developer
Magnavox. The first Wild
receivers were launched the
following year.

At that time is was estimated
that a computer system could
do design work in 8 hours
that a traditional draftsman
and drawing office would
take 90 hours. Clearly there
were big savings to be made
even if the kit was
horrendously expensive.
Typically a drawing plotter
using ink-pen technology
could cost £20,000 or more.
Several pioneering survey
companies were active in this
field, especially for road
alignment and terrain
modelling. Systems like MOSS
and BIPS were early pioneers.
But one system, CADACS
developed by a Polish
surveyor Joe Cieslewicz, was
used for the planning and
setting out of a certain new
town in Buckinghamshire that
was to play a significant part
in the Wild-Leica story.

Computers and electronics
Many older surveyors will
recall that when they started
out a computer was not an
electronic device but a human
being; indeed, a very
important one who usually
presided with much authority
over log tables, Peter’s tables,
mechanical calculators and
young surveyors who failed to
book their readings clearly in
the correct form.
Electronics began to impinge
on the surveying world from
the mid 1960s onwards
through instruments like the
Distomats. But it was the 1970s
when people became fully
aware of the potential that
computers held for survey.
With the arrival of the
Wild’s first fully electronic
total station, the TC1 in 1977
the way ahead was open to
develop the transfer of
measured data into a digital
mapping system or to CAD.

On the move again
In 1987 Wild became part of
the Wild-Leitz Group, which
included the world renowned
Leica 35mm camera. A year
later the group was joined by
the venerable instrument
manufacturers Kern of Aarau,
whose EDMs and
photogrammetric systems and
theodolite based coordinate
measurement system were to
lead to the Leica Laser Tracker
system. Several of Kern’s
technologies were state of
the art and were regarded at
the time as being the equal of
Wild’s. The new group’s
portfolio now included the
Kern Mekometer, a super
accurate EDM that took
distance measurement to new
levels of accuracy and
precision and could be used
for reference and calibration
of existing instruments.
By the late 1980s Wild’s
Chatham headquarters were
bursting at the seams and the
hunt was on for a new base.
The rapidly expanding new
town of Milton Keynes in
Buckinghamshire – located in
the heart of England with easy
links to the M1 motorway –
was ideally placed to service
customers. The move came in
September 1989 to the
Knowlhill area and into newly
built award-winning premises.
Following a brief period
trading as Wild-Leitz, the
name of the company name
settled to Leica although the
Wild name continued for
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CAD and terrain modelling
systems. These models were
succeeded in 1998 by the TPS
300/1100 models which
added features like
reflectorless EDM, laser
plummets, colour touch
screens and with the launch
in 2005 of the SmartStation,
GPS. These developments led
to the “MergeTech”
technology of today, seen in
the Leica MS50 Nova
Multistation which includes a
laser scanning option.

New technologies

The rise of the machines

New technologies which
appeared at this time included
the Wild NA2000 bar-code
reading digital level (1990) and
the Disto (1993). At the time
the Disto was launched Leica
was nervous of the likely
uptake as the cost was several
times that of otherwise
competing ultrasound
measurers. They needn’t have
worried. Surveyors loved it. For
the first time they had an
accurate and reliable handheld
EDM, even if the first models
were the size of a house brick!
GPS too became more
practical for day-to-day survey
applications, driven by Leica’s
spectacular launch of their first
GPS field survey receiver, the
Wild GPS System 200.
Hundreds of surveyors and
engineers remember the dry
ice and carefully scripted “New
Era” roadshows that marked
its arrival. But what surveyors
were waiting for was
completion of the GPS satellite
constellation which became
fully operational in 1995. In
2006 GPS surveying (by now
increasingly known as GNSS)
took a further step forward
with the launch of Leica’s
SmartNet service based on
Ordnance Survey’s network of
continuously operating static
receivers. The service now
enabled users to survey with
only one GNSS receiver. Realtime kinematic (RTK) surveying
had arrived and Leica’s
competitors soon followed.
Meanwhile the total
station had advanced rapidly,
driven by competition from
rival manufacturers. Following
the Wild TCI, the mainstay of
the 1980s and early 1990s
were the TC1600 and
TC2000 models which
included much easier data
recording and transfer to the
growing number of office

Another technology, or rather
an application, that has come
of age is machine control. Once
lasers became commercially
available several companies
began using them to maintain
line and level for construction
machinery. But it has only been
since the arrival of GNSS that it
has been possible to introduce
very fine control to machines
like pavers, graders, bull dozers
and excavators.
From the late 1980s static
rotating lasers like the Wild
LNA30 were used as a
reference for machines. But
with the availability of GNSS
much more sophisticated
machine control has become
available. With the acquisition
in 2006 of Scanlaser by Leica’s
parent Hexagon, the company
was able to develop a whole
range of machine control
solutions. Today those
solutions mainly rely on survey
technologies like the Leica iCon
range that underscores the
company’s vision of the “fully
connected construction site”.

An EDM on what?
Probably the most significant
technology of all that was to
emerge in the 1990s was

Two revolutionary products from the 1990s. Above left: the
Wild NA2000 digital level. Above right: The Leica Disto.
laser scanning. Pioneered by a
number of companies on both
sides of the Atlantic, Cyra
Technologies’ Cyrax 2400
scanner first appeared in the
UK in 1999 at the World of
Surveying show at the
Motorcycle Museum. At the
time, one wag described it as
“like an EDM on steroids!”
He wasn’t far wrong and
Leica (by now calling
themselves Leica Geosystems)
were so impressed they
invested in Cyra and bought
the company two years later.
That move heralded the
development of a line of
scanners under the HDS
branding. High definition
surveying had arrived and the
point cloud is increasingly
today the deliverable survey
companies give to clients.

The future
The late 1980s and early 90s
saw the rise of the multinational global company.
Although Wild Heerbrugg had
many companies around the
world, including in the UK, it
still had something of the
friendly Swiss family business it
began life as in the 1920s. In
1998 Leica became part of the
Investec group and by the early
years of the 21st century the
Wild name was no more and

Above: With the arrival of the laser scanner the
point cloud has increasingly become the deliverable.

Leica Geosystems, now led by
Mark Concannon and John
Fraser, was part of the multinational €3bn turnover
Hexagon Group.
Today Leica Geosystems
produces not only total
stations, GNSS receivers and
laser scanners but airborne
systems like the ADS and ALS
series of LiDARs and digital
sensors, terrestrial mapping
systems like Pegasus and has
recently begun exploiting the
potential of UAVs through
the acquisition of the Swiss
company Aibotix.
These measurement
technologies play a part in so
many industries and sectors.
Agriculture, environmental
monitoring, remote sensing
and security can all be added
to Leica’s core business of
supporting infrastructure
development through
building and civil engineering
as well as playing a key role
in systems like BIM, GIS and
facility management.
Let us conclude by stating
that predicting where
measurement technologies
will go over the next 50 years
is beyond the crystal ball
gazing of this history. But one
thing is certain, Leica
Geosystems or its successors
will be at the forefront.

Colour touch screens, survey as you go
and laser scanning the total station has
come along way since the Wild TC1.
Where will it be in another 25 years?
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awhile as a brand. The
company was now poised for
rapid advancement across its
various businesses. It was a
time that would see a number
of world firsts in the fields of
vision, measurement and
analysis. It was also time for a
new man at the helm. Brian
Snelling retired in 1987 and
died peacefully last year. His
successor, Neil Vancans was
initially sales director before
becoming in 1992 managing
director of Leica UK Ltd.

19

UAV’s & PHOTOGRAMMETRY

Aerial imagery from UAVs
– a new dawn for
photogrammetry?
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Aerial photography taken from unmanned aircraft is the technology
of the moment, with many equipment and software developers and
service companies getting in on the act. Richard Groom reviews the
state of the technology, provides some advice for clients and on page
21 opposite sets out the regulator’s rules.
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Up until 2000, to map an area
of more than about 50 Ha the
technology of choice was
photogrammetry. Overlapping
vertical aerial photography was
taken using specially adapted
light aircraft with heavy,
expensive, calibrated metric
cameras. This enabled
photogrammetrists to build
virtual 3D models. Surveyors
would survey on the ground
the coordinates and heights of
points visible on the models, so
that they could be rotated and
scaled to the national
coordinate reference system.
The advent of precise GPS (and
latterly multi-constellation
GNSS) and inertial motion
sensors meant that less ground
control was needed and digital
photography enabled
automated model generation
with pixel matching software;
but the technique has remained
fundamentally unchanged.
Then, around the turn of
the millennium, along came
LiDAR as a practical alternative
for producing digital ground
models. This technology
depended upon GPS and
inertial sensors in the aircraft
to determine the precise
position and attitude of the
plane. A laser scanner would

Photogrammetric software
can now take a bundle of
overlapping consumer-grade
images and produce accurate
3D models.

scan the ground to produce a
cloud of 3D points. Other than
the 3D coordinates, there is
little intelligence that can be
gleaned from a LiDAR point,
but it is possible to record
observations to the first,
intermediate and last points
that the LiDAR hits on its way
down from the plane. The first
return might be from the tree
canopy, the second could be
from a tree trunk and the third
could be from the ground.
Using this, and sophisticated
filtering algorithms, it is
possible to produce a ‘bare
earth’ digital terrain model.
Under ideal conditions, the
height accuracy can get down
to a few centimetres and a
much lower cost than
photogrammetry.

Fixed wing UAs
Now there is a new kid on
the block. Over the past
couple of years unmanned
aircraft (UA) have been
developed for taking aerial
photography. They can easily
be carried around in the boot
of a car and launched and
landed from small areas of
open grassland.
The enabling technological
breakthrough is not the

aircraft, but the software
used to build the
photogrammetric models.
Innovative companies have
produced software that can
take a bundle of overlapping
consumer-grade images and
produce 3D models cheaply
and largely automatically. The
result is that it is no longer
necessary to take the
photography with a heavy,
calibrated camera because
UAs can carry small, massproduced high resolution
cameras, such as you might
find in a mobile phone. These
are light and can be carried
by light aircraft – most weigh
less than a kilogram.
Camera calibration is
treated as an unknown by the
processing software, which is
solved at the same time as the
3D model is built, but to do
this requires photography with
80 to 90% overlap. The
process depends upon
redundant image data so,
given the small amount of
time needed to cover an area,
it makes sense to fly it twice
with the second set of flight
lines perpendicular to the first.
UAs also carry rudimentary
GPS positioning and MEMS
inertial sensors. These

observations also go into the
mix as a means of letting the
program know roughly where
each image is located before
the processing begins, as well
as contributing to the
georeferencing of the product.
Most aerial photography is
carried out using small UAs
with a weight, including
payload of less than 20 kg.
Operation of UAs is governed
by Civil Aviation Authority
(CAA) regulations in Britain, as
covered in the neighbouring
article. The UA operator must
obtain a ‘Permission’ from the
CAA in order to be legally able
to perform ‘aerial work’.
Clients should request sight of
the operator Permission for
aerial work when
commissioning surveys.
Whilst on the subject of
safety, it is good practice for
operators to keep a log of all
flights and record all incidents.
It is important for the industry
that crashes are recorded so as
to learn from mistakes, and
inform risk assessments.
Feedback should be sent to
the relevant parties – such as
the UA manufacturer. Clients
should request this
information before engaging
the operator.

UAs - a new market
Photogrammetry from UA
aerial photography does not
replace traditional
photogrammetry of large
areas, but makes remote
sensing of suitable smaller
sites a practical and economic
alternative (or supplement) to
ground-based surveying.
Georeferencing that relies on
the GPS observations from
the sensor on the UA will only
be accurate to a metre or two
in plan and worse in height.
To obtain higher accuracy it is
necessary to observe ground
control points. These should
be 3D coordinated points,
typically markings on a flat
surface, such as parking bay
lines on tarmac, but in
practice it is difficult to find
points on flat ground that are
well defined in plan, so most
surveys will be controlled
using premarks. These should
be of a size and colour (which
should be matt) that can be
easily identified on the
photography. Shiny objects
that cause glare tend to
continued on page 22
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Regulations for Safety

Small unmanned aircraft
Aircraft of 20 kg or less are classified
as small unmanned aircraft. They do
not require any specific CAA
airworthiness certification but
operators should remember that the
pilot is at all times legally responsible
for the safe operation of the aircraft.
Anyone operating a small
unmanned aircraft for aerial work (i.e.
for which he/she is receiving
remuneration) requires permission to
operate from the CAA. Operators of
small unmanned aircraft being used for
surveillance or data acquisition which
involves flying close to people or
objects also require permission from
the CAA, whether or not they are
undertaking aerial work. Specifically,
this means flight over or within 150
metres of any congested area, over or
within 150 metres of an organised
open-air assembly of more than 1,000
persons, or flight within 50 metres of
any person, vessel, vehicle or structure
that is not under the control of the
pilot. ‘Congested Area’ means, in
relation to a city, town or settlement,
any area which is substantially used for
residential, commercial, industrial or
recreational purposes.
Pilots must maintain direct unaided
visual contact with the aircraft at all
times; within the UK, such ‘visual line
of sight’ operations are normally
accepted to a maximum distance of
500 m horizontally and 400 ft vertically
from the pilot. In this context,
‘unaided’ does permit the use of
corrective spectacles. Flight beyond
these distances can be permitted, but
the operator is required to provide
explicit proof that this can be
conducted safely.
Some unmanned aircraft have a
facility to provide the user with a video
stream of the flight from an attached
camera, which gives a view of the

flight from ‘onboard’ the aircraft. The
video stream can be viewed on a
handheld device such as a smartphone
or special visors and goggles. It should
be pointed out, however, that such
‘first person views’ are not considered
suitable for collision avoidance
purposes and hence the aircraft must
still be visually observed by the pilot
during its flight in order to comply
with the law.
If the flight is to be conducted
within ‘Controlled’ airspace, or within
the Aerodrome Traffic Zone ATZ of an
airfield (the dimensions of an airfield
ATZs vary, but have encompassed the
airspace within either a 2 nm or a
2.5 nm radius of the airfield)
permission to fly an aircraft with a
mass of more than 7 kg must be
obtained from the Air Traffic Control
(ATC) unit/authority and the flight
must be operated in accordance with
that permission and any additional
restrictions required by ATC.
To obtain an operating permission,
an operator has to prove a sufficient
level of competence and an
understanding of the safety
implications – the CAA will ask to see
an up-to-date operations manual for
the requested activities and evidence
that its pilot is sufficiently competent.
These requirements are aimed at the
protection of people and property,
which are not involved in the activity
and are considered proportionate to
the scale of activity taking place. With
regard to pilot qualifications, in order
to grant a permission, the CAA would
need some proof of the pilot’s overall
airmanship skills and awareness and
his/her ability to operate the aircraft
safely. This is not a ‘Civil Pilots
Licence’, but it is an independent
assessment of an individual’s
knowledge and operating capabilities.
Two companies currently perform this
assessment on behalf of the CAA:
•

EuroUSC (www.eurousc.com ) –
their assessment is called the Basic
national UAS certificate (BNUC-S)

• Resource UAS (www.resourceuas.co.uk ) – their assessment is
called the ‘Remote Pilot
Qualification-Small (RPQ-S)
CAA permission is not necessarily
required for each individual flight, but
the details of what is and is not
permitted will be listed on each
individual operator’s permission.

UAs between 20 kg and 150 kg
Larger unmanned aircraft are required to
comply with the full requirements of the
Air Navigation Order under UK
regulations in the same way as any
other manned aircraft operation. This
includes the requirement for a
Certificate of Airworthiness, a properly
licensed pilot, the ability to comply with
the rules of the air, etc. However, the
CAA may be prepared to exempt an
aircraft operation from some of these
requirements if a suitable safety case can
be offered in respect of the level of
airworthiness assurance and the
intended flights. The CAA may issue an
exemption on the basis of its own
investigations or by recommendation
from an organisation approved under
BCAR A8-22. Currently only one
organisation has received such approval
Larger unmanned aircraft which
need to be flown at extended ranges
from their pilot are currently being
tested for military and civilian
applications. The airworthiness
requirements for these larger
unmanned aircraft are equally as
stringent as those required for the
equivalent manned aircraft. To ensure
safety, these tests are flown in
‘segregated’ airspace, which is
essentially closed to other aircraft.
If large unmanned aircraft are to be
allowed to operate in ‘non-segregated’
airspace (in the presence of other
aircraft), a ‘detect and avoid’ capability,
which replicates a traditional pilot’s
ability to look out of the aircraft, will
be required. This technology will be
necessary for unmanned aircraft to
safely integrate in shared airspace with
manned aircraft, such as light aircraft
and fast military jets. Until unmanned
aircraft have the ability to intuitively
avoid other airspace users, in the same
way as manned aircraft should, then
they will not be allowed to operate
outside of ‘segregated’ airspace.
The Regulations related to all flying
operations within the UK are contained
within CAP393 Air Navigation: The
Order and the Regulations (ANO
2009). Additional requirements for UAs
are published in CAP722. For more
information, visit
www.caa.co.uk/cap393,
www.caa.co.uk/cap722 and
www.caa.co.uk/uas
• Acknowledgement: Thanks to Gerry
Corbett, CAA, for his comments on this
article.
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UNMANNED AIRCRAFT, irrespective of
their size, are still classified as aircraft.
The person in charge of operating the
controls of an unmanned aircraft is
referred to as the pilot. The Civil
Aviation Authority (CAA) will not
allow unmanned aircraft to present or
create a greater hazard to anyone (or
anything) than the equivalent
operations of manned aviation. The
CAA oversight of unmanned aircraft is
based solely on safety considerations.
It does not regulate any wider issues,
such as privacy or nuisance.
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Multicopter devices can
reach many otherwise
inaccessible locations and
payloads can now include
sensors like a laser scanner.
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confuse the pixel matching
process and result in blurring.
UA aerial photography can
be used to produce a digital
surface model. This is not a
bare earth model because
only the objects in the image
can be modelled. Unlike
LiDAR, the ground level will
only be recorded if it can be
seen on the imagery. If the
supplier is offering a bare
earth model, it is worth
investigating the quality of

the filtering algorithms that
they propose to use. For this
reason UA photography has
been very popular for
surveying unvegetated
surfaces such as quarries.
Indeed, the technique is
useful for surveying other
hazardous sites, such as
waste tips where there are
issues with safety for
surveyors working on the site
or in gaining access to it.
Orthoimagery is produced
by draping the images over
the surface model to give a
single georeferenced photorealistic image. Orthoimages
can be valuable for recording
the surface features for record
purposes and regular flights
can be a useful and economic
means of recording progress
on development sites.

Wind
UAs are affected by wind in
two ways. Firstly if the wind is
too strong the aircraft motor
might not be able to gain
ground when flying into the
wind. Secondly, turbulence can
cause blurring of the images
and also result in overlaps that

are either larger or smaller than
planned. This effect will be less
significant on larger aircraft. It is
worth bearing in mind that
flying is weather dependent
and that contractors located
close to the site will be more
able to make use of good
weather windows.
Wind also affects the takeoff and landing. UAs land on
their belly with the result that
the fuselage has a limited
lifespan before needing
replacement. Naturally, the
harder the landing the more
wear and tear on the aircraft
body. This can be a
significant cost.

Multicopters
UAs can also be used for
inspection in difficult places.
Helicopters are used for this
purpose as they are easier for
the operator to control, they
are generally heavier than
fixed wing aircraft and can
carry larger payloads. Using
high resolution cameras or
video, they are regularly used
for inspection work on oil rig
facilities, power line towers
and other locations that may

be inaccessible or dangerous.
Helicopters are not generally
considered ideal for mapping
because they have a shorter
range but they do have the
advantage of being able to
carry a heavier payload.
Recent developments have
seen helicopter UAs carrying
laser scanners, as
demonstrated recently by 4DIT using a multicopter
carrying a Faro laser scanner.
Meanwhile, Leica Geosystems
are promoting their use to
carry better quality cameras
and multispectral sensors.
As a final point, operators
should take careful note that
the collection of images of
identifiable individuals, even
inadvertently, when using
cameras mounted on a small
unmanned surveillance
aircraft, will be subject to the
Data Protection Act in the
UK. This Act contains
requirements concerning the
collection, storage and use of
such images.
See the latest UAVs in our
Systems & Deliverables
charts, pages 23-26

Blom

PAMS
(Smartplanes.se)

CAA/IAA

BEng, MSc, CEng, MBA

Yes

Yes

1

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Ebee, Quest, DJI
Phantom, Cinestar 8 Aibotix X6 V2
and Falcon x8
2011

Yes

Yes

Engineering Surveying Showcase October 2014

DM&S are an experien- exeGesIS is a respected spatial
ced team providing
data capture and management
adv-anced mapping
company with 30+ staff and we
and data capture
FAi are amongst the
have been serving private,
options. We use cutting public and charitable sectors for most experienced
edge UAV tech-nology
20 years. Our comprehensive UAV pilots in the UK,
and experience to be
and competitive UAV service working on large
one of the more
scale projects across
operates right across the UK
advanced service prothe
UK, Europe and
and
we
have
successfully
viders in this market.
Africa.
DM&S are vastly experi- completed hundreds of
enced and have worked commercial flights for dozens of
all over the globe on a clients. Further information at
www.esdm.co.uk/aps
variety of projects.

Yes

Photography, video,
multispectral imaging,
thermal imaging

Yes

Yes

Yes

4
Fellow of the Institute of Civil
Engineers
Skyjib 8, Skyjib Super 6,
Skyjib XM6, Aeronavics BOT,
DJI Phantom
06/02/2014

No

In addition to standard In Remote Aerial Surveys (RAS) is
an exciting venture by Richard
addition to standard
photography, the variety of Allitt Associates Ltd which
sensors in our repertoire combines the latest advances
allows our skilled surveyors in Unmanned Aerial Vehicles
to provide geo-referenced (UAVs) with innovative uses of
multispectral orthophotos imaging equipment to perform
for agricultural production a wide range of aerial surveys.
optimisation, with further Our expertise in surveying,
uses in sectors including environmental consultancy, GIS
safety assessment,
and remote sensing make us
the perfect choice for fulfilling
archaeology and
environmental monitoring. your aerial survey needs.

Yes

Yes
Yes
Yes
Advanced data processing and
digital publication.
Vegetation removal, Orthorectification for maps
Ground modelling, and plans, GIS and CAD, 3D
Preofessional Filming 3D visualisations
Vector data capture, Digital Surface Models,
Volume calculations Volume and stockpile
calculation. Fly through videos,
Online maps, Near Infrared
imagery.

Yes

Yes
Yes

Yes

Nov-11

Sensefly Swinglet 16Mpixel

Msc

No

2

No

2
PhD & / National UAS
EURO-s, MSc, BNUC
qualification

2

No

01903 741035

No

Yes

SLS Coastway
CAA and IAA approved and
Surveys are based
worldwide insured. Over 7000 in the UK and
Blom are one of the UAV flights to date. Experience in Ireland but
early pioneers of UAV UAV survey and inspection in
operate across the
Additional information
mapping and now Europe, Middle East and Asia. world with UAV
(relevant facts not
have over 5 years
Largest commercial UAV service pilots who are
included elsewhere in
experience of
provider in Europe with 35 full also Chartered
the table)
operations and
time employees including Land Land Surveyors
Surveyors and Inspection
applications
and Geospatial
Engineers. Members of UAVS.
Engineers
FPAL and Achilles registered.
www.coastway
surveys.co.uk

Full survey report
Yes
provided as standard?

Other UA services
offered?

3

14

eBee/Quest/Versad
Cyberhawk multi-rotor vehicles &
rone/DJI Phantom Ebee
Cyberhawk fixed-wing vehicles
/Sabre Systems
2008
2012
2011

No

No

Helen McKenzie
pilot@remoteaerial
surveys.co.uk
01444 401840
Haywards Heath, West
Sussex

Myfanwy Fisher
info@geodime.co.uk

Richard Allitt Associates Ltd

Geodime Ltd

West Sussex

Future Aerial
Innovations
Andrew Blogg
andrew@future
aerial.com
07919 898259
Bristol

01874 711145

jony@esdm.co.uk

Jon Young

exeGesIS SDM Ltd

Swansea & Warwick Brecon / Lincoln

SLS COASTWAY DIGITAL MAPPING
SURVEYS
AND SURVEY LTD
Kevin Saunders
kevin.saunders@
dmands.co.uk
07765 252915

01506 592187
Livingston, Reading, Aberdeen, StaNorthwich
vanger, Abu Dhabi, Kuala Lumpur

info@thecyberhawk.com

Stuart Thomas

Cyberhawk Innovations Limited

Yes
Yes
Topographic Surveys, Oblique Aerial
Images, Aerial Panoramic Images,
Route Surveys, Condition Surveys,
Aerial Thermal imagery, Aerial HD
Emergency Response,
Video, Live Flare inspection (Onshore Offshore
Monitoring
and Offshore), Wind Turbine and
Met Mast inspection (Onshore and
Offshore), Transmission Tower
inspection, Chimney stack inspection.

DTM service offered? Yes

Orthophotography and
Yes
DSM service offered?

Date started UA mapping 2009
Inspection services
Yes
offered?

List of UAs operated

Hans-Dieter Arnold
hans-dieter.arnold@
Contact email address
blom-deutschland.de
Contact phone number +49 251 3849 600
Stuttgart, Germany
Base location
and Cheddar, UK
Member of The Survey
No
Association?
N° of qualified UA pilots 2
Highest qualification of
Pilot
permanent staff member?

Contact name

Company name

Logo

UK-based companies offering a mapping/ inspection service using UA imagery
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5 kg

1.2 kg

VTOL - Radio Controlled or VTOL - Radio Controlled or
Autonomous
Autonomous

VTOL - Radio Controlled or VTOL - Radio Controlled or
Autonomous
Autonomous

0.631m

X6
Hexacopter

Pricing starts at €33'000
depending on configuration

Inspection, Mapping,
Surveying

3,4 kg

2.0 kg

Fully autonomous vertical
take off

Fully autonomous vertical
landing

1.05m

1030 x 1100 x 430 mm

Model
Type

Purchase cost

Primary use

Weight without
camera

Payload

Launch Mechanism

Landing
Mechanism

Wingspan

Size of carrying
case

Maximum operating speed (Km/h)
Maximum wind
speed for flying
operations (Km/h)
Power Source (eg:
battery type /
rechargeable /
specialist)
Maximum flight
duration
30 km/h for autonomous
flying - up to 60 km/h for
manual flying

30 km/h for autonomous
flying - up to 60 km/h for
manual flying

LiPo Battery

40 mins

36 km/h

Lithium-polymer 5,000 –
10,000 mA rechargeable

30 mins

25 mins

LiPo Battery

80 km/h

80 km/h

40 km/h

Approximately Bind 'N Fly Approximately Bind 'N Fly
cost
cost

Cost of replacement
See above
aircraft body

300 hours

300 hours

838 x 381 x 356 mm

Average number of
flights before
replacement of
Not necessary
aircraft body, under
normal usage

802 x 520 x 316 mm

0.794m

2 kg

4 kg
130-150 g

0.545 kg

Mapping (3D)

15 - 20 mins

LiPo Battery

30 km/h for autonomous
flying - up to 60 km/h for
manual flying

80 km/h

Approximately Bind 'N Fly
cost

300 hours

45 mins

Lithium polymer
battery

45 km/h

90 km/h

UX5
Fixed Wing

Trimble

45 mins

Lithium polymer
battery

45 km/h

90 km/h

45 mins

Varies

50 km/h

45 mins

50 mins

Lithium Polymer
(Rechargeable)

65 km/h

120 km/h, cruise
110 Km/h
speed 65 km/h

150

Lithium polymer
Li-po battery
battery

45 km/h

90 km/h

About 200
flights

114 x 72 x 20
cm

Fully automatic/
autopilot supp- Glide, belly
orted /full manual landing
belly landing
1.63m
1m

Very steep and
precise
autonomous
landing
0.96m
0.55x0.25x0.45
m (Fits the IATA
hand luggage
regulation)
Very steep and
precise
autonomous
landing
0.96m
0.55 x 0.25 x
0.45m (Fits the
IATA hand luggage
regulation)

119 x 40 x 44
cm

Hand launch

Launcher

Hi resolution
Inspection /
data capture.
mapping /
Survey mapping,
Surveying
agriculture
Take off weight
~ 2.2 Kg
2.7kg inc camera
550g (included in
~ 0.3 Kg
take off weight)

Sirius Pro
Fixed Wing

Topcon

Hand launch

130-150 g

0.6 kg

Survey-grade
aerial mapping

eBee RTK
Fixed Wing

senseFly

Hand launch

130-150 g

0.545 kg

Crop monitoring

eBee Ag
Fixed Wing

senseFly

About 200 flights About 200 flights

VTOL - Radio Controlled or
Hand launch
Autonomous
Very steep and
VTOL - Radio Controlled or precise
Autonomous
autonomous
landing
0.912 - 1.172m
0.96m
0.55 x 0.25 x
0.45m (Fits the
varies for each model
IATA hand luggage
regulation)

2.5 kg - 7.5 kg

8 kg - 11 kg

Advertisement / Inspection / Advertisement / Inspection / Filming / Inspection /
Mapping / Surveillance
Mapping / Surveillance
Mapping / Surveillance

Aibotix GmbH

Manufacturer

Aeronavics Ltd
Aeronavics Ltd
senseFly
(formerly Droidworx)
(formerly Droidworx)
XM-6 Ti-QR
SkyJib-several models
eBee
MultiRotor
MultiRotor
Fixed Wing
Bind 'N Fly: NZD 8,999.00 Bind 'N Fly: NZD 13,995.00
Ready To Fly: NZD 11,075.00 Ready To Fly: NZD
16,585.00 Ready to operate:
Ready to operate: NZD
NZD 23,475.00
14,950.00
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Aeronavics Ltd
(formerly Droidworx)
BOT Ti-QR
MultiRotor
Bind 'N Fly: NZD 5,999.00
Ready To Fly: NZD
8,075.00 Ready to operate:
NZD 11,950.00
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Supplied with the UA

Supplied with the UA

Supplied with the UA

Flight planning and Supplied with AiproFlight
control software flight plannning software

Mathias Motz

mathias.motz@leicageosystems.com

+41 797 661362

Contact name

Email Address

Telephone
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Precision
agriculture:
• Plant stress
assessment
• Chlorophyll
indication
• Tree
classification
• Biomass
indication
• Nitrogen
recommendation
• Growth
monitoring…

Get absolute
accuracy down
to 3cm - without
Ground Control
Points

+41 215 520445

+41 215 520445

+41 215 520445

http://www.sense http://www.sense http://www.sense
fly.com/about/
fly.com/about/
fly.com/about/
where-to-buy.html where-to-buy.html where-to-buy.html

The Aeronavics BOT is a
Extensive R&D has been
The SkyJibs are the
The Aibot X6 Unmanned
• Very steep and
compact industrial grade invested in the Functional
Aeronavics' Signature Pro
Aerial Vehicle (UAV)
precise landing
aerial robot designed for a Design and Cosmetic Appeal Camera Ships - purposefully
represents a new generation
wide variety of applications of the Aeronavics XM – Ti-QR and carefully designed to
• 3D flight
of flying robots, supporting
including agriculture, sports Series, resulting in a practical deliver an ultra-strong
planning
industrial inspection and aerial
• Multiple drones
filming, journalists in the yet beautiful and highairframe package with
mapping applications. With its
operation
field, security and industrial performance craft. The Quick maximum performance and
Additional
protected and award-winning
uses. Fitted with 15inch
Release easy pack down
reliable inflight characteristics. • Collision
information (facts
design, the latest multi-rotor
propellers and industrial
avoidance
features in conjunction with A feature packed craft to be
not covered
technology and a high degree
• Easy data
motors, under 5kg
proud of. The Ti-QR Series
advanced vibration
elsewhere in table
of robotics, it is easy to fly or
management
maximum take-off weight dampening technology makes combines state-of-the-art
entry)
can execute a mission
• Automatic safety
and flight times of up to 40 this craft the professional
aerospace and industrial
autonomously. Combined with
minutes. It’s an extremely level option for those that are grade materials to perfection features
a variety of plug and play
sturdy craft with ultrausing Mirrorless DSLR's or HD and offers easy pack down • 3D image
sensors, the Aibot X6 goes
stable flight characteristics camcorders and are looking quick release components as processing
where you cannot go and
software
even in windy and
well as advanced vibration
for quality, versatility and
sees where you cannot see.
turbulent conditions.
dampening technology.
beauty.

Supplier Name (or
logo)

MEMS

MEMS

Yes

Yes

SONY Nex 5R
Infrared

eMotion 2,
eMotion 2,
Trimble Access
eMotion 2,
included with the included with the included with the MAVinci Desktop Aerial Imaging
Module
UA
UA
UA

MEMS

MEMS

eg MEMS / not recorded

eg MEMS / not recorded

eg MEMS / not recorded

Recorded aircraft
Not necessary.
tilts for each photo

Navigation-grade
RTK GPS
GPS

Navigation-grade
GPS

Navigation-grade
GPS

Depending on camera - eg
navigation-grade GPS /
precise GPS / not recorded

Depending on camera - eg
navigation-grade GPS /
precise GPS / not recorded

yes NIR

No

thermoMAP,
No
Canon S110, …

Canon S110 Red
Edge, multiSPEC
4C

Depending on camera - eg
navigation-grade GPS /
precise GPS / not recorded

thermoMAP,
Canon S110, …

Recorded position
navigation-grade DGPS
of photo centres

Yes

Multi spectral, red Thermal, Near
edge
infrared (NIR)

Yes

Canon IXUS 127, Panasonic GX1. SONY Nex 5R 16MP
16.1 Mpix
16MPx

Canon S110 NIR,
12MP

Laser scanner, Infrared - any Laser scanner, Infrared - any
Thermal, Near
sensors within the payload sensors within the payload
infrared (NIR)
capability
capability

Can other camera
models be
deployed?

Canon IXUS 127,
16MP

Laser scanner, Infrared any sensors within the
payload capability

Yes. Canon, Olympus, Nikon,
Yes
Sony, GoPro and others.

Camera supplied
with UA (make,
model and MPx)

Other sensors that
Infrared, Multispectral
can be deployed

None supplied as standard
and customer can provide.
Recommended cameras:
Nikon D800 for High
Resolution Inspections. Nikon
Coolpix A or Sony Alpha 7R
for High Resolution Mapping.
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Calibrates radial and
Yes
tangential lens
distortions automatically

Telephone

Email Address

Supplier Name
Contact

Additional information

Win7 / Win8,
Standard PC
any on-line device
starting from €700
15%

Win7 / Win8,
Standard PC
Yes
€4500
€500

Acute3D

AgiSoft LLC

Menci Software
Francesca Ceccaroni
francesca.ceccaroni
@menci.com
39057 5383960

No

Yes

Included for free for first year, then 10%

€260 / €2'600 / €6'500

POR

No
MS Win 7 and 8 (64-bit
Minimum requirements: Windows 64bit / Vista, 7, 8, versions only), Dualcore 1.80
Server / 2-Core CPU / 4GB RAMRecommended:
GHz CPU, 2 GB RAM, 5 GB
6-Core CPU i7 or Xeon / 32GB RAM
HD space DirectX 9 graphics
card with 512 MB memory
Free access to personal support included in software
Trimble Distributor
/ Extensive online Knowledge Base

Yes

Yes

Yes

Yes/No

Yes

~30 mins

Yes

Trimble

Trimble Buisness Centre

Pix4Dmapper includes following editing tools to keep
full control of projects:rayCloud editor combining 3D
full photogrammetric
Specifically designed to
point cloud with the original images to:- view, assess,
suite, also corridor
interact with other survey
interpret and improve the quality and accuracy of
lines and rolling
sensors such as TS, GNSS
results- measure, vectorize, classify and perform GIS
shutter and
receivers and other vision
and CAD funtionnalities directly in the software- Index
hyperspectral sensors
instruments
Calculator to create and customize index maps such
as DVI, NDVI, SAVI- Mosaic editor for seamline editing
MosaicMill Ltd.
Pix4D
KOREC

No

Yes

Yes

Yes

very user interface,
high quality results
Full-3D mesh, scalability,
in automatic
Free 30-day trial;
CAD interoperability, GIS
Close-range imagery process. High
interoperability, Free
processing capability Accuracy. Free
Viewer, Web publishing
remote licence for
trial

Yes

Yes

Yes, radial and tangential distortion, affinity Yes
and unorthogonality

Yes

Yes, text file

Yes

Yes

Yes

Yes

Calibrates radial and
tangential lensdistortions
automatically

Yes

Yes

Yes

Yes

Yes

Yes

Yes

30 - 90 mins, depending on hardware

Yes

Pix4D

Pix4Dmapper

Yes, possibility to view
Yes
and edit in 3D display

2 hrs

~30 mins,
depending on
computer
performance
Yes

Yes

MosaicMill Ltd

Menci Software
Yes

EnsoMOSAIC UAV

APS

Yes

Orientates photogrammetric
models to plan only or height No
No
only ground control points?
Software hosted on line?
NO
No
Microsoft Windows XP/Vista
Windows/MacOS/Linu
/7/8 64-bit.- RAM >4GBUser's recommended
x; CPU: Intel Core i7
GPU NVIDIA /AMD/Intel
operating system and
3GHz or equivalent;
compatible with OpenGL 3.2
hardware specification
32 GB RAM
dedicated memory >1GB.
Free customer support
Customer support?
Yes, by email or phone
included
Starts from €2500/year or
€5000 as permanent One-off cost
$3499
Free 30-day trial
For permanent, starts
Annual maintenance cost
None
from €1000/year

Produces Digital Terrain
Model?
Produces full photogrammetric
computation report?
Calibrates camera principal
distance during processing?
Calibrates camera lens
distortions during
processing?
Orientates photogrammetric
models to 3D ground control
points?

approx. 30 mins

Yes

Yes

Time to process DSM of 100
30 mins
models of 3cm resolution
imagery with 80% overlap

Software Company Name
Produces Digital Surface
Model and ortho imagery?

Agisoft PhotoScan
Professional
AgiSoft LLC

Smart3DCapture
Advanced
Acute3D
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Software Package Name

Logo

Software for mapping from UA aerial photography
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Trimble
Tor-Erik Djupos
tedtorerik_djupos
@trimble.com

full photogrammetric
workflow, expert level
tools (QA and stereo edit)
as well as black-box mode.
Open for non-Trimble UAS
types

first year included in
SW-purchase

POR

No
Win7 64bit, 3GHz multicore computer (processes
support up to 16 cores per
license), 8GB RAM, NVIDIA
Quadro graphics card
Trimble / Trimble
Disitributor

Yes

Yes

Yes

Yes

Yes

Yes

Depending on ground sample
distance of input imagery and
on computer performance,
and processing parameters

Yes

Trimble

Trimble Inpho UASMaster
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Applications in CADD
Applications in CADD Ltd (AiC) is one of the UK’s leading suppliers of
Mapping & Modelling, Design and Data Capture software, with
innovative products n4ce and 4Site.
n4ce provides “Field to Finish” model and CAD solutions. From data
processing using least squares network adjustments, to feature and
model creation using coded points to final presentation drawings. For
more advanced users applications are available for river & rail surveys,
geological modelling and alignments. A project tree allows viewing and
access to various data types stored in projects, with ripple-through
effects, dual editing in both sheets and graphics views, backcloths and
hot key interaction. Add ease of use and you have a powerful solution
to meet your needs and budget. A true geomatics software toolbox!
4Site is for the field engineer or surveyor who needs to capture and
process data directly into a DWG drawing format, using a total station or
GNNS receiver as a digitiser. A Code Table converts survey measurements
into CAD detail, which appears in front of your very eyes! Setting out is
simplified as working drawings can be taken into the field. Specialist
applications are available for Hydrographic, Rail and Building Surveys.
n4ce and 4Site store data in a single unified environment with
automatic backups for those occasions when things go wrong.
CONTACT:
Dr John Strodachs, Applications in CADD Ltd
21 Britannia Street, Shepshed, Leicestershire LE129AE United Kingdom
t: +44 (0)1509 504501 f: +44 (0)1509 600079
e: enquiries@appsincadd.co.uk w: www.appsincadd.co.uk

Cadcorp addresses this conundrum by providing unsurpassed
capabilities to share spatial data between the two domains, offering
both file- and server-based sharing of spatial data.
Cadcorp SIS can read over 160 different CAD and GIS file, database
and image formats natively without translation. We also include an
easy-to-use DXF Exporter tool in our desktop software at no extra
charge. This allows CAD users to quickly and easily extract OS
MasterMap® and other business data from the organisation’s spatial
data store for use in their CAD software.
You can explore the spatial data-sharing capabilities of Cadcorp
software by downloading Map Express - Cadcorp’s free-to-use GIS.
http://www.cadcorp.com/products/free-mapping-software
Contact:
Cadcorp, Sterling Court, Norton Road, Stevenage, Herts. SG1 2JY
t: +44 (0) 1438 747996 f: +44 (0) 1438 747997
e: richard.spooner@cadcorp.com w: www.cadcorp.com
Cardinal Systems
Three components make up Cardinal’s newest package - Vr Mapping
Aerial Triangulation software. Vr AirTrig is the base package and is
required. VrAirTrig - Interactive software for measuring control and tie
points in blocks of imagery. Vr AutoTiePoint - Adds automatic
generation of tie points in blocks of imagery. This module vastly
reduces the man hours required to triangulate a block of imagery.
VrBundle – Adds Adjustment with the ability to adjust difficult
geometries including UAV, oblique, high oblique, close range,
coincident cameras, without GPS or other camera position estimates.
Other modules are VrLiDAR integrates LiDAR into VrMapping software.
This package allows the display and editing ofLiDAR point data in 2D
and in true three-dimensional stereo. The four configurations available
in VrLiDAR enable vector entities to be collected and edited using the
extensive VrOne/VrTwo mapping tools. Within the 3D ViewPoint
environment, this vector data can be collected and edited over raw
point clouds. Our products currently include VrOne, VrTwo, VrLiDAR,
VrOrtho, VrMosaic, VrBalance, VrAirTrig, VrAdjust, VrVolumes and
VrLite. We offer in-depth, comprehensive training in your offices or at
our training facility in Florida and provide prompt and thorough
support services.

Carlson Software
Cadcorp
Cadcorp is a British software development company focused on
geographic information system (GIS) and web mapping software. It
offers a complete suite of products - the Cadcorp Spatial Information
System® (Cadcorp SIS®) - addressing all phases of spatial information
management.
Cadcorp SIS is well-suited to addressing one of the major challenges
facing the geomatics sector: how to integrate the use of CAD and GIS.
Both domains deal with spatial data, yet they were developed as solutions
to different problems. CAD software was developed for the design of
man-made structures that had yet to be built. GIS by contrast was
developed primarily to represent existing phenomena, both natural and
artificial. The result is that CAD and GIS usually differ in terms of data
models, data formats, coordinate systems, and attribution levels.

Founded over 30 years ago, Carlson Software specializes in CADdesign
software, field data collection, survey, and machine controlproducts.
Industries using the software include land surveying, civil engineering,
construction, and mining worldwide, providing one source technology
solutions from data collection to design to construction. Carlson Software’s
renowned dedication to customer service is unique in the industry.
Developing user-friendly, technically advanced software for land
surveying “doing what surveyors needed it to do” is how Carlson
Software got its start. By encouraging a customer feedback Carlson
gets invaluable data that is used to develop annual releases
alwayschock-full of customer-driven new features.
SuvCE provides the surveyor or Engineer with all the tools needed
for sitework, both data collection and setting out. Powerful Field to
Finish functions ensure that the data collected is complete and
accurate with the survey being drawn on screen as work progresses.
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Welcome to our feature on Software
for Geomatics. All the companies listed
produce relevant software for
geomatics applications and are listed
following our invitation for details. If
we missed you, apologies. Drop us an
email and we’ll get you in next time.
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SurvCE interfaces to a wide range of Total Stations and GNSS
Receivers. When combined with Carlson’s rugged data collectors
SurvCE provides a complete solution for all field survey tasks.
Carlson Survey provides a full tool kit for surveyors with everything
from network least squares to surface modeling. Users get the ability
to work seamlessly between the office and the field and they can
establish company-wide design styles to ease and speed their work.
Carlson Survey runs on AutoCAD® or Intellicad so produces data
directly in DWG or DXF and many other formats.
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Leica Geosystems
With easy data processing and a seamless workflow for fast, reliable
results, Leica Geosystems announces Leica Infinity, the office software
for easy management, visualization, processing and georeferencing of
combined total station, imaging and scanning data from the Leica
Nova MS50 MultiStation. Part of an extensive portfolio of software that
com-pletes the Leica Nova solution, Leica Infinity provides users with
custom deliverables and helps them make informed decisions.
With a simple user interface, optimized data organization and dynamic
data visualization, Leica Infinity gives a perfect project overview and
ensures streamlined workflows. Scan data can be inspected, cleaned up
automatically to remove outliers and re-calculated together with the total
station set-ups. Multiple scans can be combined for the creation of
information-rich surfaces.
The instant access to raw data at all times allows users to combine and
cross-check scans against processed or archived data and survey results
with only a couple of clicks in order to make the right decisions. Leica
Infinity offers all the tools to document and report on individual steps and
final results before data can be exported for further processing to a broad
choice of CAD software packages.
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Contact
Leica Geosystems - Part of Hexagon
Leica Geosystems, Hexagon House, Michigan Drive, Tongwell, Milton
Keynes, MK15 8HT
t: +44 (0) 01908 513400

w: http://www.leica-geosystems.co.uk or myWorld @ Leica Geosystems
LFM Software Ltd
LFM is a powerful 3D laser scanning software package, which is relevant
throughout the laser data and asset lifecycle. LFM is hardware and
software vendor neutral. It accepts data from all 3D laser scanners and
exports to 3D integrated plant design systems CAD and Review platforms.
LFM’s philosophy lies on two main principles:
• open system, without restrictions. LFM aims to be neutral at both
ends: neutral with respect to capture devices, and neutral with
respect to CAD and modelling technologies. Only one software
solution is required even when there are multiple hardware systems.
• Relevant throughout the entire plant lifecycle. LFM software allows
seamless use of the data from capture, to initial processing, and
registration, through to final delivery to the client.
The LFM software suite includes LFM Server enables users to access
and work with preregistered 3D laser-scan data from any scanner
vendor, to clash detect a proposed design against as-built data, and to
interface with CAD packages from AVEVA, Autodesk, Bentley or
Intergraph. LFM Server in Gateway mode offers unparalleled
connectivity to terrestrial 3D scanners. It can also import other types of
data from mobile, hand-held or aerial scanners and enables data
export in open, industry-standard formats.
LFM Modeller enables users to produce intelligent 3D models from
as-built laser-scan data with only a few clicks, and to export the
models into a wide range of 3D CAD systems.
LFM NetView enables users to securely access remote 3D laser-scan
data. More than an online viewing package, it provides tools that
enable users to work collaboratively with laser-scan data over the
Internet. LFM NetView is innovative in its approach to sharing 3D laserscan data online, as it connects back to the master LFM Server dataset.
This ensures that the full resolution of 3D laser-scan data is available to
the remote user, avoiding any loss of resolution incurred by the
transfer of compressed data over the Internet.
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CONTACT
McCarthy Taylor Systems Ltd, Aerial View, Acorn House, Shab Hill,
Birdlip, Gloucestershire GL4 8JX
t: 01452 864244 e: sales@dtmsoftware.com w: www.dtmsoftware.com

MBS
MBS Survey Software Ltd is an independent software house providing
solutions for the built environment. We have over 400 users benefiting
from the continued development of our building, hydrographic and
Rights of Light software packages. Uniquely, the software is developed
by leading practitioners which means it is thoroughly tested on real
jobs. You can be confident that the software meets the critical
requirements for quick and cost efficient surveying for both the
practicing measurement professional surveyor.
MBS Floor Plans allows for real time graphical capture of all the
elements required for the production of scale drawings of floor plans.
By running on Windows tablet PCs, the surveyor can input spatial data
directly from a Total Station, a hand held laser measuring device or a
steel tape.
MBS Elevations enables the surveyor to survey building elevations
with a reflectorless Total Station and view the resultant elevation
graphically as it is being measured.
MBS RXS Tools is a 3D modelling application for the processing on
river channel surveys. Written within AutoCAD, this suite of tools
enables processing, manipulation, editing and presenting of data
usually required for inshore hydrographic surveys, with all major
hydrographic exports supported.
MBS Waldram Tools Ranginui is a specific suite of tools designed to

Contact
MBS Survey Software Ltd
27 Old Gloucester Street
London WC1N 3AX
t: 020 7404 9029 e: derry@surveymbs.com w: www.surveymbs.com

NRG
NRG has been developed in the UK by practising engineering surveyors
for over 20 years. A number of specialist add-on modules are also
available as well as CoGeo, a low cost group of tools, which includes
over 32 functions such as traverse adjustment, least squares
adjustment and a digital level book from £99.
DTM / Map: a versatile survey processing and ground modelling
package, it works entirely with raw survey data processing ‘on the fly’.
It allows input of borehole information and models the substrata. It
takes design data from a host of sources and not only calculates
volumes but will separate materials and measurement items, calculate
benching etc. and produce detailed schedules to MMHW & CESMM
Render: a standalone rendering module that will produce drivthroughs and fly-overs. It shares the code library with DTM Map but
uses the photo images for line and point styles and surfaces, giving the
user an easy route to developing stunning visualisations for both
surveys and proposed developments.
Cross Sections: developed initially for calculating volumes by cross
section, this module provides the storage, editing and printing of cross
sections along with area calculations and volumes. Unique to NRG is its
ability to combine unlimited surfaces and ‘dip’ files making it ideal for
roadworks and railways.
Design: Alignment design, supporting data from a wide range of
sources, easily attaching road or railway details to create digital
models, cross sections and setting out information.
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LSS
LSS is a land survey processing and digital terrain modelling package
written and supported in the UK and which will read data from
virtually all survey instruments to create a fully editable and contoured
plan on screen with user-definable symbols and line types, annotation
and comprehensive quality assurance. If data comes from sources other
than survey equipment, LSS will import data from DXF, GENIO, CSV,
LandXML and others. There are three LSS products, LSS Solo, Vista and
Elite. Users pay an annual licence fee which includes technical support
and software updates. Many survey users start off with LSS Solo and
upgrade to a higher, more feature-rich version at a later date and pay
the difference in annual fee (pro-rata’d if part way through the year).
Because the software uses a USB dongle, it can be installed on several
computers and the dongle moved or shared across a network. Runs on
Windows PCs and tablets (including Win8).Training courses are held
once a month at McCarthy Taylor Systems offices, plus week long
events at various locations throughout the UK every year. Online
discounts are available for software and training bundles.
LSS Solo will download from and upload to EDM and GPS
equipment (including Leica, Trimble, Topcon and Sokkia), produce a 3D
contoured survey or building elevation with efficient editing of levels,
line styles, annotation and the addition of points via a set of qualityassured CAD-Pro commands. It will handle 2D, crossing links and nonterrain data. It will do traverse adjustments and then export the
finished plan back to the survey instrument, AutoCAD in either 3D or
2D, MX as a GENIO file or LandXML. £250 a year.
LSS Vista includes everything in Solo, plus Interface with Leica Nova
MultiStation, as well as plan plotting, volumes between models,
sections, design, even export to machine control systems (export the
complete formation-level model) and more. It also features real-time
virtual tours, draping of raster images onto DTMs and free distribution
of the model to third parties using the included 3D viewer, LSS 3D
Vantage. It also provides terrain extraction from UAV surveys and
sampling of very large datasets. £500 a year.
LSS Elite is in use across a wide range of industries. A comprehensive
range of advanced volume options, isopachytes, plus slope and
earthworks designs, restoration and topsoil stripping, tools for the
creation of restoration models, line of sight and visibility analysis (ZVI
and ZTV). Rail survey overlap adjustment and gauge reporting. Add to
this list everything in Solo and Vista and they combine to make Elite a
package used by many of the leading civil engineering, construction,
consultancy, mineral extraction, landscape architecture and
engineering surveying organisations in the UK. £750 a year.
Education for teaching and non-commercial research use. £250 a
year for a ten-user network system (including dongle).
PASSPORT for non-commercial collision investigation. The package
includes the Elite system and inclusive training tokens.

deal with the common daylight/sunlight issues highlighted as part of
the planning process and the less common issues surrounding Rights
of Light.
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Drainage: a contractor’s package for taking off materials, supervising
construction and measuring to the method of measurement. It includes
several functions such as clash detection which make it an essential
tool for drainage contractors. It works seamlessly with DTM Map and
design giving the user fast analysis of ‘what if’ scenarios as well as
tracking the as-built.
Monitoring: a real-time monitoring package, designed to collect
spatial data from a range of sources, including survey instruments
controlled over RS232 or web-based links. A wide range of
visualisation tools are included as well as customisable control over the
reporting, prediction and warning functions of the system.
Tunnelling: a volume and ‘wriggle’ package, developed to check the
clearances of an as-built tunnel, by whatever method, bore or blast, it
can cater for complex shapes, even allow for a series of headings or
benches at the same time. Overbreak and underbreak calculations are
presented in easily auditable cross sectional format.

Engineering Surveying Showcase October 2014

Contact
NRG Surveys Ltd, Castle View, Station Road, Llanfairfechan, Conwy
North Wales LL33 0AN
t: 01248 681240 e: sales@nrgsurveys.co.uk w: www.nrgsurveys.co.uk
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SCC - Atlas Computers
SCC is a geomatics package in its third decade of continuous development. Native 64bit and 32bit versions and multi-core optimisation make
best use of modern computers and surveying equipment to give your
company the competitive edge. Solutions include:
PointCloud: Viewing, edit, and analyse point clouds of up to 4 billion
points in real time. Automatically extract high quality line work for
plans and elevations, sections. Compute volumes direct from the
cloud. Trace features using a range of methods, and much more.
Input from a wide range of formats, including Leica MS50 Scanstation.
Rail and tunnels: Cant and gauge checking, string overlap
comparisons, formation adjustment, wriggle surveys, lift and slue
computation, and integration with Amberg trolleys and scanlaser
machine control. Compare tunnel differences and deformation and
develop isopachytes from scans.
Rivers and water: Rapid processing of river surveys with output to
EACSD / ISIS / HECRAS. Canal processing for BW-MOC software. Flow
line computation with confluence counting and annotation, beach
surveys using vehicle mounted GPS.
Design: Horizontal and vertical alignments, with templates to create
surfaces. Support for multiple surfaces, widening, and interfacing
between surfaces. Polygonal design with cut & fill balancing.
Sections & volumes: Multi-surface cross sections, profiles, parallel
sections. Cut and paste between plan and section. Volumes by areas
and ground types, using isopachytes, grids and sections.
Survey & adjustment: Download from any total stations, scanners,
GPS and levels. Create and edit contoured models and maps. Least
squares analysis. Geodetic and local transformations. Output to CAD
(DWG, DGN and DXF formats), MX/MOSS, Civil 3D, 3D studio, GIS
(shape files), LandXML.
Visualisation: 3D viewer with an extensive library of common 3D
objects and road markings, direct output to Google Earth.
Free trial version available.
CONTACT

Atlas Computers Ltd
15 Moyville Lawns, Taylors Lane, Rathfarnham, Dublin 16,
Republic of Ireland
t (Ireland): +353 (0) 1 4958714/5/6 sales@atlascomputers.ie (Ireland)
t (UK): 01480 404888 sccs@sccssurvey.co.uk (SCCS, UK)
www.atlascomputers.ie

South Survey Ltd, official UK suppliers of Microsurvey Software
Over the last 30 years, MicroSurvey has developed a core set of
software tools to help surveyors, civil engineers, construction layout
professionals, and mapping specialists conquer their workflow
challenges in the most efficient manner possible.
Offering one of the most complete survey design and mapping
product lines in the industry, MicroSurvey covers software for the
office as well as for the field; supporting hundreds of instruments and
handheld devices. The staff values and listens to its customers, and
MicroSurvey supports what it builds. Using a special “vote-based”
system, development efforts for new features is largely determined by
the numerous professionals using the software.
FieldGenius gives you a competitive advantage in the field. With
code-free line work, smart points, and an updated stakeout interface
and workflow, you will be amazed as to how much faster you can get
the job done.
MicroSurvey CAD is a drafting program built specifically for surveyors.
With a tiered approach to features, you can customize the exact
feature level and price. Fully compatible with DWG files, MicroSurvey
CAD gets you precisely what you need.Complete survey drafting,
COGO, DTM, Traversing, Volumes, Contouring, point cloud
manipulation and data collection interfacing are included.
STAR*NET 8 is latest version of the network adjustment program. An
easy-to-use Windows package that adjusts 1D/2D/3D survey networks
using rigorous Least Squares techniques. It handles networks
containing conventional, level, and GPS observations with up to
10,000 adjustable stations. STAR*NET 8 now has a DBX converter
available for all Leica users to input data straight into the program
For those who just need a DWG/DXF CAD program to import their
surveys we offer GtarCAD 8
Trial versions are available to download from our website
CONTACT
t: 01200 429870 w: www.surveyorsequipment.co.uk

Storm GeoRiver
Storm GeoRiver is a standalone, cloud licensed river channel survey
processing exchange. All processing of raw survey data can be
completed with little manual handling and the software can also
import and export data from Tuflow, ISIS, Mike11, Hec-Ras, XYZ and
EACSD v3.2. All the standard DXF drawings and photo files can be
exportedtoo; aimed at both the surveyor and engineer. Storm GeoRiver
maps river information from the field into digital data files. Exact
structure details, bed geometry and surface types can be exported into
the new Environment Agency EACSDv3.2 format.
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CONTACT
Storm Geomatics Ltd, Unit 28,, Ditchford Farm, Nr. Moreton-in-Marsh
Gloucestershire GL56 9RD
t: 01608664910 w: www.storm-geomatics.com

Topcon MAGNET
Topcon’s MAGNET solutions are cloud-based services which allow the
smooth and immediate transfer of all of your important positioning
data, from the field to office for on-the-fly processing, or sending out
new setting-out schedules from the office to the field.
Experience true real-time streaming of all site information to and
from any work-site with MAGNET Enterprise. With the ability to stream
real-time site measurements for office personnel to work on, as well as
various views on all company asset information. Always be in touch
with what’s going on! Log-in to a safe and secure account from any
MAGNET software package for processing, visualisation and reporting.
MAGNET Office is a powerful and intuitive processing, design and
drafting software suite that meets the demands of modern surveyors
and designers. The core values are the ability to work with the largest
variety of file formats, intuitive session visualisation and planning by
activating the satellite background imagery and the integrated
AutoCAD 360 cloud surfing. This allows other users to get involved, to
visualise field measurements and perform CAD tasks on line-work from
anywhere in the world.
Unique, intuitive and user-customisable field application software that
enables users to collect survey mapping data and perform setting out,
utilising total stations, GNSS equipment and digital levels.
MAGNET Field’s quick codes data collection feature allows for personal
on-screen buttons and single screen tap to log position attributes and

site descriptions. Integrated controller cameras can be utilised to Capture
Reality by storing unlimited photo notes with each measured point.
CONTACT:
Topcon GB Ltd, Unit 9-11 Mersey House, The Match Works, Speke
Garston, Liverpool, L19 2PH
t:: +44(0)845 450 4300 e: info@topconsokkia.co.uk
w: www.topconpositioning.co.uk

Trimble TerraFlex
Now GIS managers can create and deploy fast, efficient forms for field
data collection across a range of standard, mobile devices. Eliminate
paper forms, no matter what kind of geospatial field work your teams are
doing. With Trimble TerraFlex™, all of your field crews can deliver trusted
and standardized geospatial data for fast integration into your GIS.
Android, iOS, or Windows Embedded Handheld? Because BYOD
initiatives are driving new demands for universal field systems, cloudbased Trimble TerraFlex has you covered.
With multiple field workers and countless field activities, you need
to keep it all organized. TerraFlex gives you the flexibility to assign
users to individual projects and manage the data coming in. Field data
is automatically
Contact
Korec Group
t: 0845 603 1214 e: info@korecgroup.com
w: www.korecgroup.com
w: www.trimble-terraflex.com

Stay up to date with the latest systems and
software developments by reading
Geomatics World
http://www.pvpubs.com/GeomaticsWorld/Subscribe
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Storm GeoRiver improves the efficiency of processing while
enhancing the integrity and completeness of the data compared to
other survey processing software. Storm GeoRiver is a flexible,
economic software package with benefits to both the river surveyor
and the hydraulic engineer.
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UTILITY SURVEY SPECIFICATION

PAS 128: a standard for
underground utility
surveying

Engineering Surveying Showcase October 2014

The summer saw the launch at the Institution of
Civil Engineers of a specification that is set to
transform underground utilities surveying. There
was quite a fanfare: the event even attracted the
ICE’s President, Geoff French. But just what is PAS
128 and what use is it? Richard Groom reports.
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PAS 128 is the result of two
years’ work which has been led
by the British Standards
Institution and sponsored by
thirteen organisations including
companies, consultants and
institutions. Between them they
poured £65,000 into the
enterprise. For the event, Geoff
French and Scott Steedman, the
Director of Standards at BSI,
introduced two speakers; Ian
Bush, vice president of the
Chartered Institution of Civil
Engineering Surveyors (CICES)
and director of BIM at Black
and Veatch and Andy Rhoades,
Head of Services Protection at
Heathrow Airport.

approached to be the main
sponsors and the task was
handed over to the joint
ICE/CICES Geospatial
Engineering panel.

Not quite hierarchical
Readers may already be
familiar with the The Survey
Association’s specification and
guidelines, which were
published in 2009; PAS 128
has many similarities. Both
documents take a hierarchical
approach to the types of
survey for underground
services detection. The survey
types specified in PAS 128 are:
D: Desktop study

A troubled course

C: Site reconnaissance

Bush took the audience
through the development of
the specification and its
troubled course through four
drafts. It went out for
consultation twice and
attracted over five hundred
comments on the first pass
and over six hundred on the
second, at a point in the
process when it should by
rights have been cut and dried.
PAS is short for publicly
available standard but, as we
shall see later, this is not all
that it might imply. The PAS
was born at an event arranged
by the British Standards
Institution (BSI) in January
2012 at which the participants
agreed that a specification was
needed that was aimed at
practitioners - not clients. PAS
128 is the result of a fast-track
process, which was
programmed to take eighteen
months, but in fact took two
years. BSI facilitated and it was
drafted in accordance with the
organisation’s rules by a team
of four, in conjunction with a
steering group of interested
parties. The ICE was

B: Detection (particularly using
electromagnetic and GPR
techniques)
A: Verification
But the process is not entirely
hierarchical because, according
to PAS 128, it is possible to
carry out a Type ‘B’ survey
without having first made a
site reconnaissance. Many
would contest this, because
the detection process should
make use of all the available
supporting evidence – e.g.
utility marker posts etc.
Site reconnaissance includes
the identification of utility
inspection covers but not
lifting them to record pipe
sizes and inverts or cable
ducting information, which
comes under survey type ‘A’.
Verification was, in earlier
specifications, confined to the
validation of critical utilities by
digging trial holes to prove
their position. Lifting of covers
to inspect and measure utilities
should, arguably, come at a
much earlier stage in the
process – and possibly even be
included in the topographical

survey specification.
This means that, for
example, a survey involving
the lifting of drainage covers
and identification of
connections using dye is not
covered by the specification,
although the results could
conceivably be presented in
accordance with PAS 128 by
attributing the covers as type
‘A’ and the connections as
type ‘C’ surveys.

Attributed segments
The specification calls for
each segment of each utility
to be attributed with a quality
level which may consist of up
to three characters, in
accordance with a table. The
first character is ‘D’ to ‘A’ to
indicate the survey type,
secondly a digit ‘4’ to ‘1’ to
indicate the quality of
detection and finally a ‘P’ to
indicate if the survey data
(GPR) has been recorded and
has been post-processed,
rather than interpreted in the
field and not stored.

Comprehensive searching
There are three concerns with
this specification. Firstly under
‘Desktop study’, the
specification calls for the
surveyor to “identify known
utility owners within the
specified survey area”. It is
possible to commission third
party companies to carry out
these searches and, to control
costs, they typically offer
several options which might,
for example, exclude some
utility companies that charge
for searches. Yet, frequently,
the only way to find out
whether or not a utility crosses
a site is to search for it, so it is
arguable that all searches
should be comprehensive.
Secondly, the PAS includes
a section (Section 10) on
surveying the position of the
detected utilities. This is
basically topographical
surveying and in this respect
PAS 128 is weak. It is
particularly disappointing that
this part of the specification
fails to refer to the RICS
measured survey specification,
which will be published by
the end of October. The good
news, however, is that the
RICS spec has been written to
chime with PAS 128.
PAS 128 also leaves open
the possibility that a company
specialising in underground

services detection, but
without qualified topographic
surveyors, could carry out
extensive topographical
survey work on the back of
an underground utilities
survey. We know this practice
goes on and PAS 128 should
not encourage it.
Thirdly, for ease of use,
the specification would have
benefited from a proforma
survey brief for the client to
complete, but it is understood
that TSA will be writing a
suitable document for this
purpose.

Horrific consequences
Andy Rhoades was able to
draw a direct relationship
between the quality of
underground services
information and the number of
utility strikes experienced at
Heathrow airport. To reinforce
the importance of good quality
records, he related a story
about a contractor installing a
lightning rod within a metre of
a live high pressure fuel main.
Had lightning struck and the
pipeline fractured, the airport
could have been closed for
many months and the
environmental consequences
would have been horrific. In
another incident, a contractor
carrying out road planing,
damaged shallow cables that
happened to supply the north
runway centreline lights, and
severed an 11kV cable that
plunged the north side of the
airport into darkness.

PAS128 is just the start
The speakers argued that PAS
128 is an important part of the
solution, but that it has to be
supported by training
programmes and accreditation
of underground utilities
surveyors. Interestingly, they
ruled out accreditation of
companies, but arguably this
could come from company
membership of TSA, or
regulation by RICS.
PAS 128 has been endorsed
enthusiastically by the RICS,
CICES and TSA and there is no
doubt that it is a significant step
forward. It will be reviewed at
two-yearly intervals, when the
rough edges can be smoothed.
One final point: if you
assumed that publicly available
specifications would be free of
charge, you would be wrong.
PAS 128 is for sale from the
BSI website at £70 per copy.
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Anthony Brookes Surveys Ltd
Unit 2,
Thornbury Office Park,
Midland Way,
Thornbury,
Bristol
BS35 2BS
Tel: 01454 419133
Fax: 01454 501711
e-mail: absurveys@aol.com
Contact: Anthony Brookes

Aworth Land Surveys Ltd
Norfolk House,
Norfolk Way,
Uckfield,
East Sussex
TN22 1EP
Tel: 01825 768319
Fax: 01825 768310
e-mail: als@aworth.co.uk
Contact: John Witherden
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APR Services Ltd
Block B,
Queens Road,
Barnet,
Herts,
EN5 4DL
Tel: 0208 449 9143
Fax: 0208 449 9153
e-mail: tony.rogers@aprservices.net
Contact: Tony Rogers
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Alan Rhodes Associates Ltd
Unit 8,
Hurlingham Studios,
Ranelagm Gardens
London,
SW6 3PA
Tel: 02077310304
e-mail: office@ara-survey.co.uk
Contact: Matthew Birch
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Maltby Land Surveys Ltd
2 Queens Road, Haywards Heath,
West Sussex, RH16 1EB
Tel: 01444 416246
Fax: 01444 417697
e-mail: rm@maltbysurveys.com
Contact: Richard Maltby
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Geodime Ltd
Chanctonbury House,
Chanctonbury Walk,
Church Street,
Storrington,
West Sussex, RH20 4LT
Tel: 01903 741035
Fax: 01903 741035
E: info@geodime.co.uk
Contact: Myfanwy Fisher
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Longdin & Browning (Surveys) Ltd
Cherry Tree House,
Carmarthen Road,
Swansea,
SA1 1HE
Tel: 01792 644181
Fax: 01792 203333
e-mail: tom@longdin.co.uk
Contact:
T. M. Cox
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Fugro-BKS Ltd
Killeague House,
17 Sandel Village Centre,
Knocklynn Road,
Coleraine,
Northern Ireland
BT55 7QD
Tel: 02870 352311
Fax: 02870 357637
E: n.ohagan@fugro.com
Contact: Niamh O’Hagan
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The Scan Team Ltd

NRG Surveys

Mason Land Surveys Ltd

Maltby Land Surveys Ltd

Longdin & Browning (Surveys) Ltd

Geodime Ltd

Fugro-BKS Ltd

Aworth Land Surveys Ltd

APR Services Ltd

Anthony Brookes Surveys Ltd

Alan Rhodes Associates Ltd

© PV Publications 2014.
ü = service provided.

s
l surve
y
Contro

oring
ion mo
nit
Deform
at

s
g surv
ey
Provin

y
graph
Aerial
photo

g
ne las
er scan
nin
Airbor

d
Infrare

Looking for a company with special
experience? Check our chart for details
of leading firms & page 46 for more
information.

d rada
r
Groun

e sens
ing

–

–

ü

–

ü

ü

ü

–

–

–

–

–

–

ü

–

ü

ü

–

–

–

–

–

–

ü

–

–

–

–

ü

–

–

–

–

ü

–

ü

–

ü

–

–

–

–

–

–

Aer
ia
l
p
h
otogra
mmetr
y
Terre
s
photo trial
gramm
etry
Cart
o
g
r
a
p
hic pro
ductio
n
Indus
t
metro rial measur
ement
logy
/

–

ü

–

–

ü

–

ü

–

–

–

–

The Scan Team Limited
Old Oak Cottage, Potters Heath Road
Welwyn, Herts, AL6 9SZ
Tel: 01438 816572 Fax: 01438 816572
e-mail: mark@thescanteam.co.uk
Contact: Mark Phillips

NRG Surveys Ltd
Castle View, Station Road,
Llanfairfechan, Conwy, LL33 0AN
Tel: 01248 681240 Fax: 01248 680914
e-mail: nrg@nrgsurveys.co.uk
Contact: Nigel Green

Mason Land Surveys Ltd
Mason House, Dickson Street,
Dunfermline, Fife KY12 7SL
Tel: 0845 625 4500
Fax: 01383 739480
e-mail: info@mason.co.uk
Contact: Andrew Morris
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Classified Engineering
surveyingshowcase 2014
We estimate that Showcase reaches over 6,500 surveyors, engineers and other professionals who work in geomatics, use
geomatics technology or commission geomatic specialists. To advertise in Showcase’s Classified section, call +44 (0)1438 352617.
AERIAL
PHOTOGRAMMETRY

SURVEYS

Rail Surveys
Topographical Surveys
Measured Building Surveys
Unit 2, Thornbury Office Park,
Midland Way, Thornbury, Bristol BS35 2BS
Tel: 01454 419133
Fax: 01454 501711

L

Rues Cottage, Westleigh, Tiverton,
Devon EX16 7HS
Tel/Fax 01823 674446
E-mail:absurveys@aol.com
www.anthonybrookes.co.uk
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www.fugrogeospatial.com

AERIAL & LAND SURVEYS
Chanctonbury House
Church Street Storrington
W. Sussex RH20 4LT

Tel: +44 (0)1093 741035
Email: info@geodime.co.uk

www.geodime.co.uk

MALTBY LAND SURVEYS LTD
CLOSE RANGE
LASER SCANNING
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Cherry Tree House, Carmarthen Road
Swansea SA1 1HE

Tel: 01792 644181
Fax: 01792 203333

Topographic Surveys
Measured Building Surveys
Elevations & Sections
Inshore Hydrographic Surveys
Rights of Light Surveys

2 Queens
Queens Road,
Road,Haywards
HaywardsHeath
Heath
2
West Sussex
SussexRH16
RH161EB
1EB
West
Contact:David
Richard
Maltby
Contact:
Maltby
Tel: 01444
01444416
416246
246
Tel:
E-mail:dm@maltbysurveys.com
rm@maltbysurveys.com
E-mail:

RECRUITMENT

Mobile mapping vehicle operator &
data processor
KOREC’s growth is built on forging relationships with market leaders and
niche system providers, along with in-house software development.
Job description
KOREC’s geospatial imaging division is seeking to recruit a mobile
mapping vehicle operator & data processor to be based at Huntingdon.
The purpose of the role is to primarily assist with the data capture and
post-processing of highly accurate, geo-referenced spatial data from a
moving vehicle and transform it into information-rich 3D infrastructure
models and asset information. Post-processing involves point cloud
registration, GNSS post-processing, data quality control routines and 3D
vector data export.
Key duties
• Acquire and process geo-referenced spatial data using Trimble land
mobile systems
• Assist with project planning for optimising data capture efficiency
• Assist with all stages of mobile mapping projects from preplanning to
final data deliveries

Alan Rhodes Associates
•
•
•
•
•

Measured Building Surveys
Topographic Surveys
Engineering Surveys
Deformation Monitoring
Rights of Light Surveys
Telephone number: 0207 731 0304
Email address: office@ara-survey.co.uk
Website: www.ara-survey.co.uk

SURVEY SOFTWARE

Showcase
Classified Services

Location
The role is based at the geospatial imaging division in Huntingdon.
However, due to the nature of the work, frequent travel throughout the UK
can be expected with occasional overnight stays.

See our Technical Services

Desired skills and experience
• Strong computer skills
• Good knowledge of Microsoft Access and Excel
• Very high accuracy and attention to details
• Excellent organisational skills

Chart on page 33 for a
detailed analysis of
advertisers’ key

Applications
Please email cv to hr@korecgroup.com to apply.

competencies and services.
To advertise your company’s

For full job requirements, see www.korecgroup.com/jobs/mobile-mappingvehicle-operator-data-processor/

www.korecgroup.com

expertise in the next issue,
Are you listed on PV
Publications’ online Survey
Directory? Check it out at
www.pvpubs.com

contact Sharon Robson on
+44 (0)1438 352617 or
sharon@pvpubs.demon.co.uk

Leica Viva GNSS
Pushing boundaries with
unlimited technology

Leica Viva GNSS Unlimited
Finest Swiss precision and passion for perfection
Industry leading accuracy, reliability and position availability
Beyond GNSS with solutions from a partner with global reach and
local power
Visit www.leica-geosystems.com/viva-gnss to learn more or
download the Leica Viva GNSS app available on the App Store.
Trade-in your System 1200 or System 500 GPS and take advantage of the new GNSS Unlimited
Leica Geosystems Ltd
Hexagon House, Michigan Drive, Tongwell,
Milton Keynes, MK15 8HT
Tel: 01908 513405
uk.sales@leica-geosystems.com
www.leica-geosystems.co.uk

Upgrade to more than 500 channels
A safe and future proof investment

All GNSS fully supported – BeiDou
Industry leading position availability

SmartLink support
Uninterrupted centimetre positioning in
areas where RTK communication links are
unstable

