Engineering
surveyingshowcase2016

ISSUE TWO

FEATURES:
TUNNELLING: London’s Crossrail and Gotthard Base Tunnel
Geoid Transformations & GNSS Health Check
California’s HS Rail route mapped by UAV
UAV Platforms, Sensors and Systems
UAVs for Survey + UAV Service Providers
Irish river survey by UAV
Mobile Mapping – indoors!
Software for Geomatics
and much more plus:

ISSUE TWO

Engineering Surveying Showcase is a twice-yearly window into the
geospatial surveying industry. It is published for the benefit of the industry
and for the professionals who work in it.
Our mission is to show to the industry’s customers, clients, end users and
employers, whether as individual surveyors, managers or other professional
disciplines, such as engineers or architects, the latest developments and
applications in geospatial technology and techniques.
Further details from:
The Editor, Engineering Surveying Showcase
Unit 2A Mindenhall Court, High Street, Stevenage, Herts SG1 3BG
tel: 01438 352617, fax: 01438 351989
e-mail: editor@pvpubs.demon.co.uk or visit: www.pvpubs.com
Publishers:
Geomares Publishing UK Ltd,
Unit 2A Mindenhall Court, High Street, Stevenage, Herts SG1 3BG
Tel: +44 (0)1438 352617 Fax: +44 (0)1438 351989, e-mail: editor@pvpubs.demon.co.uk
Publisher: Durk Haarsma Editor: Stephen Booth Technical Editor: Richard Groom
Advertising sales: Sharon Robson Subscriptions: Jason Poole
© 2016 ISBN: 978-0-946779-51-2
No part of this publication may be reproduced, stored in any retrieval system or transmitted in
any form or by any means without the express permission of the publishers.
Printing: The Manson Group, St. Albans, Hertfordshire

Don’t miss the Spring issue of Showcase
featuring GNSS, Laser Scanners,
Total Stations and
much more*
*Can’t wait?
A limited number of copies are still
available of the Spring 2016 issue.
Call +44 (0)1438 352617 for details.

To receive FREE copies of Showcase
you must be one of the
following:
• a subscriber to Geomatics World
• an RICS Geomatics Group member
• a member of CICES
• a member of the Irish Institution of Surveyors (IIS)
• someone who recommends or purchases surveying technology
or surveying services.
To register or subscribe, go to:
http://www.pvpubs.com/Showcase/Free

THIS ISSUE
Foreword

p. 05

Fresh from the market! The latest innovations in the market place.

p. 06

3D to 2D and back again! Plowman Craven’s innovative solution for Crossrail tunnel fitting out.

p. 12

Gotthard Base Tunnel World’s longest and deepest rail tunnel completed to line and level.

p. 14

Drone survey for Ireland’s premier salmon river UAV beats traditional survey methods.

p. 16

California high-speed rail route survey Phenominal accuracy from 30-mile drone survey.

p. 18

Engineering Surveying Showcase October 2016

Engineering
surveyingshowcase2016

03
GNSS Update With Galilleo on the horizon Richard Groom runs a health check on the satellites in orbit. p. 21
Mapping transformations The missing link for 3D positions between GNSS and national mapping. p. 22
Drones: what are they good for? Richard Groom reviews the technology and offers advice for clients. p. 25
UAV platforms, sensors, software and service providers Detailed tables for each category. p. 29
Software for Geomatics Our annual review of software for surveyors and engineers

p. 39

Indoor Mapping For BIM, this could be the next step for 3D interior measurement data.

p. 44

TECHNICAL SERVICES & CLASSIFIED

COVER STORY
All of the images featured on the cover are
from articles in this issue of Showcase and
reflect the wide-ranging editorial coverage.
• Our thanks to Crossrail, senseFly,
J.L.Patterson & Associates, KOREC, Leica
Geosystems, Applications in Cadd, McCarthy
Taylor Systems and Trimble Navigation.

p. 46/47

Showcase is published for the benefit of those who work in, or supply,
the geomatics industry. Our aim is to raise awareness of the new
opportunities which technology is bringing to the traditionally narrow
field of surveying.
Showcase is published twice yearly (April and October) and distributed
through print and digital editions to over 25,000 surveyors, engineers and
professionals who use spatial data in the built environment.
The easiest way to receive Showcase is to go to our website at:
http://www.pvpubs.com/Showcase/Free or call us on 01438 352617

Be Captivated
Visit www.leica-geosystems.com/becaptivated
to find out more and request a demonstration.

Leica Viva GS16
Experience 3D innovation
Meet the self-learning GNSS, powered by RTKplus and SmartLink
and seamlessly connecting with the new Leica Captivate
touch-technology software. While RTKplus automatically selects
the optimal GNSS signals with a robust 555-channel engine,
SmartLink uses precise point positioning technology to stay
connected. Experience 3D innovation with the most accurate
positions and complete the job from anywhere.

Leica Geosystems Ltd
uk.sales@leica-geosystems.com
www.leica-geosystems.com

© Copyright 2016 Leica Geosystems. All rights reserved.

FOREWORD

Bumper issue with links to
major web resource for readers
SEVERAL YEARS AGO AN ACADEMIC FRIEND who alas has now passed on gently chided me for
publishing too many photos of “things on sticks”. He was referring to survey instruments on
tripods. His specialist field was digital photogrammetry, a technology which has come on rapidly
in recent years thanks to faster processors and smarter algorithms.
While surveyors (and engineers) still rely on the humble tripod as a platform there is now a
much more versatile platform available; and one which can reach places even the most intrepid
of surveyors can not. Small unmanned aircraft piloted from the ground have become the data
collector of choice for so many tasks: building inspections, hard-to-reach places like the
undersides of bridges, static aircraft inspection and of course mapping in all its various forms –
topographic, lidar, multi-spectral, imagery etc.

“. . . professionally
qualified surveyors
can steel a march
on their setting-out
engineer
contemporaries. . .”

This issue of Showcase is the first to be published by the Dutch company Geomares who took
over the magazine publishing business of PV Publications earlier this year. Geomares are the
publishers of GIM, a widely circulated and respected geomatics magazine. They are also the
publishers of the website Geo-matching (www.geo-matching.com), a reference resource for all
the many different types of technologies used in our business sector. You will see several
mentions of Geo-matching as you look through this issue’s tables of UAVs, services and sensors.
The companies represented in our tables (pages 29-37) are certainly the leaders but Geomatching does list others so I urge readers to log-in if they’re looking to purchase new
equipment. You will find plenty of comparative information listed on the website; you will also
find it easy to get quotes and further information from the companies listed.
There is much else in this issue to interest surveyors, as well as the end users of their services.
Richard Groom introduces the section on UAV platforms and the sensors available, which are
becoming ever more compact and versatile. We also list service providers and two case studies
show how UAVs are providing an economic and cost-effective way to capture pre-construction
mapping and planning data.

Tunnelling, geodesy and a trolley?
We also have two articles on major tunnelling projects nearing completion (pages 12-15) and an
insight into the challenges faced in maintaining line and level as well as automating drilling for
fitting out interior features like cabling and walkways. Two further articles have a geodetic
flavour: we check the condition of the GNSS satellites (page 21) and while the new geoid
transformations for the UK and Ireland’s mapping (page 22) may seem intensely complex, trust
me, they are absolutely necessary if you’re building above tunnels. There have been several
incidents in congested cities like London of piling rigs penetrating underground rail tunnels. This
is an area where professionally qualified surveyors can steel a march on their setting-out
engineer contemporaries by explaining the weakness and danger of working from poorly
coordinated site grids.

The next issue of
Showcase will be spring
2017. Copy date for
editorial is 20 March. Copy
date for advertisers is
3 April for publication on
17 April.
• Call +44 (0)1438 352617
for more details or go to
www.pvpubs.com

Finally a new technology seems to be maturing which can rapidly capture 3D data of internal
structures without access to GNSS (page 44). Trimble’s TIMMS trolley incorporates lidar, a
spherical camera and inertial measurement all within a compact system which can be easily
pushed around a building (no problem either in using the lift to go to the next floor). It could
revolutionise measured building surveys.
So, enjoy this issue of Showcase. If you want regular copies for free you will need to register at
www.pvpubs.com. Please note that all paying subscribers to Geomatics World receive
Showcase automatically.

Stephen Booth, Editor
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New publisher and a useful reference source
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FRESH FROM THE MARKET!

Fresh from the market!
Our regular round up of news and products
launches since the spring issue of Showcase.
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Smooth and accurate
tracking total stations
Sokkia has announced the iX
series of total stations
featuring ultrasonic
technology to provide the
smoothest and most accurate
prism-tracking possible. Ray
Kerwin, director of global
surveying products, said: “The
UltraSonic motors are the
thinnest, lightest, and most
reliable on the market. With a
rotation speed of 150° persecond, the iX series offers
efficiency of a single-operator
robotic system and the power
of long-range reflectorless
measurements of up to 800m
and 6,000m with a reflector.
New UltraTrac technology is
claimed to give increased
prism-tracking strength in all
conditions, while advanced
instrument algorithms deliver
confidence to users. The system

is designed as a compact
solution and is a third smaller
and lighter than previous
robotic Sokkia instruments. The
instrument is designed with an
“open platform” for additional
compatibility with nonproprietary software and
controllers. The iX series also
features a five-year motor
warranty. The new series is
compatible with the Autodesk
BIM 360 Layout application
which enables connection of
the coordinated model to the
site layout process.

Ultrasonic motors power
robotic total station
Topcon says that their GT
Series robotic total stations
are the fastest, most powerful
instruments with the smallest
and lightest form factor yet.
The source of this speed
advancement is found

Leica Georadar
Portfolio
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Leica Geosystems has established a georadar portfolio with three
product releases of applications in utility mapping, asset detection
& mapping and monitoring. The Leica DS2000 utility detection radar
identifies all potential underground threats, including plastic, all
non-conductive pipes and fibre optics. Data is collected with dualfrequency antennae that locate deep and shallow targets
simultaneously. With or without GPS, utility location can be
accomplished onsite without post processing.
The new technology has also been added to Leica’s GeoMoS
monitoring software. By combining GeoMoS with IDS Guardian
software, the gaps between prisms on monitoring projects of
landslides, mines or infrastructure are now also detected for fast
movement. Risk managers can carry out their tasks with complete
confidence, knowing all movement of surfaces is monitored by the
two technologies.
The Leica Pegasus:Stream combines laser scanning and images
above with ground penetrating radar below to accurately capture
the complete view of an area. This mass digitisation of
infrastructure assets, such as telephone cabinets above and cable
conduits below, are collected in less time without needing to stop
traffic. The Pegasus:Stream has the potential to collect up to 100
km per day at 15 km/hr, providing digital documentation for GIS
and CAD modelling.

“underneath the hood”
through advanced ultrasonic
motors. These compact and
efficient motors transform
sound into energy to power
both horizontal and vertical
rotation – smooth and fast.
Plus, the GT series offers a
three-year instrument and
five-year motor warranty.

Trimble’s TDC100 handheld
data collector
An entry-level GNSS data
collector aimed at GIS
applications has been
launched by Trimble. The
TDC100 combines both
smartphone and ruggedized
(IP-67) data collection in a
single, mobile device. The
Android-based TDC100 has a
sunlight readable display and
user replaceable batteries. A
built-in GNSS receiver
provides real-time accuracy
and the device can run
commercially available or inhouse developed applications.
The Trimble TDC100 is
available in two models, both
available with an Android
operating system and Wi-Fi,
with an optional 4G LTE
cellular version. Outfitted with
a bright, high-resolution 5.3
inch display, an 8 Mpx (Wi-Fi
model) or 13 Mpx (4G LTE
model) camera, and Li-Ion
batteries in standard
(3100mAh) or enhanced
(4800mAh) capacity, the
TDC100 supports GPS,
GLONASS and BeiDou as well
as Satellite-Based
Augmentation System (SBAS)
capabilities to improve realtime accuracy.

Scalable GNSS receiver
Trimble has added a scalable
GNSS receiver to its
geospatial portfolio. The
Trimble R9s is built on a
modular GNSS platform and
users can add functionality
according to their workflow
demands. The receiver can be
deployed as an RTK base
station to an RTK rover
mounted on a rod, in a
backpack or even on a
vehicle. The R9s provides
access to multiple GNSS
constellations, wide-band
450MHz internal radio,
Ethernet connectivity and is
easily configurable via the
front panel. The receiver also
offers scalability from an
entry-level receiver for postprocessing, to a full-featured

triple-frequency GNSS base
and rover. The R9s also
supports correction services
like Trimble CenterPoint RTX
(better than 4cm delivered via
L-band satellite) and
enhanced xFill technology,
which allows surveyors to
continue collecting data with
centimetre-level accuracy
indefinitely when RTK or VRS
connectivity is lost. Options
such as Trimble Access field
software, Trimble DL Android
app and Web user interface
or front panel allow the
receiver to be configured for
optimal performance.

New Sokkia controller
Sokkia has introduced an
addition to its line of field
controllers for use with
construction and surveying
applications. The SHC5000
operates MAGNET Field, Site
and Layout software and is
designed to provide a more
versatile and faster handheld
computer for GNSS receivers
and total stations, with a 7"
screen, the largest in the
Sokkia line.
The display’s capacitive
touch interface comes with
finger, glove, small tip stylus
and water options and users
can change between portrait
and landscape formats. It has
two built-in cameras, one
using an 8Mpx camera with
autofocus and LED flash
designed for uses such as
field photography. The
second is a 2Mpx camera on
the front side of the unit for
purposes such as video
meetings. Additional features
include 64Gb of flash storage,
an optional 4G LTE cellular
modem, internal GPS
navigation, Bluetooth and WiFi, and a battery life of 10plus hours.

Surphaser scanner
Basis Software has launched
the Surphaser ultra short
range model 75 (USR) laser
scanner. Model 75 shares the
form factor with the recently
released Surphaser 10, joining
the family of smallest and
lightest of Surphaser scanners
to date. The 75 gives users the
ability to quickly collect high
accuracy, high-resolution data
starting as close as at 25cm
(<1ft). A unique combination
of small-sized hemispherical
scanner, low noise, and close
range allows users to scan

FRESH FROM THE MARKET!

New Android handheld
The Handheld Group has
launched the Nautiz X2
enterprise handheld, which
integrates a high-quality
scanner, camera and mobile
phone while offering a
compact and ergonomic form
factor. The X2 is an all-in-one
mobile computer that can
handle all the tasks of a day’s
work, with built-in ruggedness
that allows it to be used
anywhere from a warehouse
to challenging outdoor
environments with moisture,
dust, extreme high or low
temperatures and potential
drops. It weighs in at 230g.

Ruggedised smartphone
controller
Spectra Precision has
announced MobileMapper
50 GNSS, a handheld device

for simple GIS data collection
or for use as a data
controller for Spectra
Precision’s SP60 and SP80
GNSS receivers. Available
with an Android OS, the
MobileMapper 50 combines
smartphone capabilities with
a ruggedised design to
improve positioning
accuracy. The company has
also introduced an Android
OS version of its
MobileMapper Field software
and Survey Mobile software
to control SP60 and SP80
GNSS receivers.

SOFTWARE, SYSTEMS
AND APPS
VR App helps keep
workers safe
Arithmetica has created a
fully interactive virtual reality
simulation of a hazardous
working environment using
the SphereVision 360° video
recording and production
system. Designed to support
health & safety training, the
immersive training
presentation is intended to
improve hazard awareness,

Measuring with iSTAR

iSTAR image within Arithmetica’s Spherevision software
NCTech has announced that the measurement module for its iSTAR
panoramic camera has been integrated into Arithmetica’s
SphereVision Project Builder and Veesus Arena4D software. The
module is delivered as a free-of-charge NCTech SDK and enables
iSTAR users to take measurements by combining a stereo pair of
images. The measurements generated are valuable for applications
such as asset management, construction, forensic evidence
collection and surveying.
increase perception of risk
and support decision making.
The Spherevision solution

includes 360° video of a coalfired power station with
commentary from users
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with high precision in close
proximity and in tight spaces.
Its low weight (less than 5kg
with battery), built-in camera
with automated colour
mapping, built-in PC and
internal battery make it a very
portable, highly versatile
device.
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MAGNET Enterprise web
service to provide integration
with Topcon’s constructionfocused Sitelink3D service for
instant data transfer and
connectivity into active project
sites. MAGNET 4.0 offers a
new level of direct
communication with other
systems, such as Bentley’s
ProjectWise and continues to
provide integration abilities
with Autodesk software
products, including seamless
data exchange between
MAGNET and Autodesk Point
Layout software.

Cape, and is delivered by a
specially developed
Spherevision presenter app
for controlling multiple
Samsung Gear VR headsets.
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Elite suite solution
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Topcon has a new suite of
four integrated solutions:
three hardware products
“fused” by a single software
solution designed to provide
professionals with a
powerful and complete
survey system. The Topcon
Elite Survey Suite includes
the new GT series of robotic
total stations: HiPer HR
hybrid GNSS receiver, FC5000 field computer and
MAGNET 4.0 software
system. “The individual
products of the Elite Survey
Suite were designed from
the ground up to work
together seamlessly through
one software solution...”
said Jason Hallett, Topcon
vice president of global
product management.
MAGNET 4.0 provides
software support for the
hardware through Field and
Office applications plus there
is a significant update to the
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4D Control – new version
Trimble has a new version of
its 4D Control monitoring
software which supports the
IBIS-FM radar device,
manufactured by the
GeoRadar Division of
Ingegneria Dei Sistemi (IDS).
IDS has pioneered radar
technologies for a variety of
applications such as slope
stability and structural
monitoring in open-pit
mining. The device
continuously scans in allweather conditions and
detects movements with sub-
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ContextCapture i3s for ArcGIS online
millimetre accuracy for
distances up to 4km.

Reality modelling
Bentley Systems has
announced general access to
the latest release of their
ContextCapture platform
(above). The release enhances
the accessibility, scale, and
quality of reality models that
can be produced for use in
BIM and geospatial workflows.
Key capabilities include: new
multi-resolution mesh support
for third-party formats
including Esri i3s, Google Earth
KML, SpaceEyes3D, OSGB

(OpenSceneGraph), and
LODTreeExport formats; multiresolution mesh support for
ContextCapture’s native 3MX
format and a threefold
increase from 30 to 100 Gpxl
of imagery that can be
processed.

MAGNET and ProjectWise
integrate
Topcon Positioning Group and
Bentley Systems have
announced a new level of
direct communication
between Bentley’s design
applications and Topcon’s
mobile work force products.

ht

Visit us @

XPAND YOUR HORIZON!
With the Xtended scanning range up to several hundred meters, brilliant results even in direct
sunlight and integrated GPS! FARO Laser Scanner Focus 3D X 330 - the best, most convenient,
high-performance 3D scanner for fast and exact indoor and outdoor measurements.
6LPSO\DW\RXUÀQJHUWLSV
Call us at 00 800 3276 7253 for a free demo.
More about the Laser Scanner at: www.faro.com/focus

Intergeo in Hamburg
11 – 13 Oct, 2016
Hall A1
Stand D1.001
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Topcon scan data to ReCap
Recently announced
increased integration
between Autodesk and
Topcon’s reality data
workflow will see increased
project efficiency. Raw scan
data from the Topcon GLS2000 laser scanner can now
be taken directly into
Autodesk ReCap 360 and
ReCap 360 Pro with no
intermediate software
conversion steps. The move is
designed to streamline point
cloud analysis to quickly
identify conflicts, measure
variations and make
adjustments at various stages
of a construction project.

PointSense and VirtuSurv
releases
FARO Technologies has
announced the release of
PointSense and VirtuSurv 17.0
– laser scanning plug-ins for
the Autodesk environment to
ensure seamless integration
with the recently released
Autodesk 2017 product line.
The programs provide BIMCIM CAD designers with
comprehensive toolkits for
solving the challenge of
converting massive point
cloud datasets into intelligent
3D models. Customers can
choose software modules that
match their specific workflows
and plug-ins are available for
both AutoCAD and Revit.

and money in planning future
projects. The tool is the result
of a collaboration between
Cadline and OS to provide
Autodesk Infraworks 360
customers with a single
source for Great Britain’s
most accurate and up-to-date
collection of geographic data.

LASER SCANNING
New scanners from FARO
FARO Technologies has
announced the Focus3D X
Series laser scanners with
High Dynamic Range (HDR)
capability. The Focus3D X 130
and 330 HDR scanners now
capture HDR photographic
overlays of scans for life-like
picture quality and details,
even in challenging lighting
conditions. Critical details
within a scene or structure
are documented with colour,
ensuring optimal point cloud
visualization.
Predefined HDR profiles
increase the quality of
pictures recorded in
challenging lighting
conditions such as direct
sunlight, overcast skies,
interior conditions, and dark
shadows. Increased camera
resolution of the Focus3D
HDR acquires life-like colour
overlays for scanned point
clouds and improved dynamic
imaging capabilities.
Faro has also released
SCENE 6.0 of its software with
new and improved automated
workflows. A new solid
surface rendering engine
presents point cloud data with
unmatched clarity and detail.
Intelligent algorithms reduce
gaps in the point clouds to a
minimum, and the new full
colour detail functionality
provides best detail even on
low-resolution scan data.

New ZEB

OS and Cadline link for
Infraworks
Cadline and Ordnance Survey
have launched OS Model
Builder to enable users to
build 3D Models for
Infraworks using OS data. OS
Model Builder is a
visualisation tool that can
support projects, including
Level 2 BIM activities, and
could save the construction
industry and its clients’ time

Survey reveals huge potential for
machine control

GeoSLAM's new ZEB Revo
handheld laser scanner.

A recent survey by Topcon GB & Ireland has revealed that GPS
machine control isn’t being used to its full potential in the
construction industry, despite over 90% of users stating it improves
their productivity.
The survey revealed that over a third of operators have never
used machine control while 73% believe it would improve their
productivity. The findings highlight the extent to which operators
across the industry know the benefits of using machine control –
almost four out of every five respondents stated they would like to
use it, with 73% believing it would have a positive effect on their
work, and three quarters believing they would be more productive
as a result of using it. Andrew McCann, machine control business
development manager, Topcon GB & Ireland commented: “Over a
third of the industry is facing a clear missed opportunity when it
comes to machine control – and we feel the survey only scratches
the surface when accounting for those that are missing out.
GeoSLAM has announced the
ZEB Revo, a successor to the
ZEB 1 handheld 3D laser
scanner. The new model has a
faster scanner, simpler
operation and greater
versatility. At its core is
GeoSLAM’s Simultaneous
Localisation And Mapping
(SLAM) algorithm, which
facilitates rapid mobile
mapping of enclosed
environments without the
need for GPS.
Similar to the ZEB1, the
REVO captures 43,200 points
per second. However, the
sensor line speed has been
increased to 100Hz,
producing 2.5 times the
number of scan lines. When
combined with the auto
rotation of the sensor head,
there is a marked
improvement say GeoSLAM in
the resolution, cleanliness,
and structure of the resulting
point cloud. In addition to
facilitating the identification
of smaller features, the
improved resolution also gives
better quality registration
results. In operation, the

REVO now automatically
revolves at the press of a
button, making the scanner
more discrete and adaptable
for use in different
environments.

No GPS for mobile
mapping system

Basis Software and GeoSLAM
have launched SurphSLAM, a
trolley-based mobile mapping
system that combines the
Surphaser 10 laser scanner
and GeoSLAM’s new
RealTime SLAM registration
software. The system can be
used for extremely accurate
high-resolution 3D mobile
mapping without the need
for GPS by using the 3D
SLAM algorithm.
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With direct communication
from Topcon’s MAGNET
Enterprise to Bentley’s
ProjectWise, users while
working in the field can
access or receive i-models
created by Bentley’s
OpenRoads design modelling
technology. Survey data and
as-built information captured
by Topcon’s field devices can
be brought back into
Bentley’s design applications
using the same MAGNET to
ProjectWise direct connection.
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RIEGL unveils MMS
systems
RIEGL has launched two new
high-speed mobile mapping
turnkey systems featuring its
high performance VUX-1HA
kinematic LiDAR sensor. The
VMQ-1HA uses one VUX-1HA
scanner mounted on a swivel
plate, enabling the measuring
head to be set to different
predefined mounting angles.
It is also possible to integrate
up to four cameras. The VMX1HA MMS has two scanners
and can record two million
points per second. The roofcarrier mounted measuring
head integrates an Applanix
INS/GNSS unit.

MONITORING
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Topcon and VMT partner
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Topcon has announced
Topcon Delta, a deformation
monitoring solution for
construction, tunnelling and
mining. A system of software
and hardware components, it
delivers accurate and reliable
monitoring measurements
and associated reporting to
provide protection of assets
during works. Topcon Delta is

the result of a partnership
formed between Topcon and
deformation monitoring and
tunnelling specialist VMT
GmbH. The partnership is
designed to bring the fusion
of each company’s respective
products and technologies.

CONSTRUCTION TOOLS
Smart targeting for laser
A construction layout laser from
Leica Geosystems, the multi-line
laser Leica Lino ML180,
combines high accuracy with
ease of use by adding
automatic Smart Targeting, a
function that automatically
catches the laser beam to save
time and costs on interior
finishing or small exterior
construction projects. A selflevelling system automatically
corrects for uneven surfaces
giving extremely precise
projection lines. The laser comes
with a rechargeable battery
pack but can be easily
exchanged with alkaline,
allowing work to continue
while batteries recharge.

SmartReady service locator
The Cable Detection EZiCAT

i750 SMART is the world’s
first SMARTREADY locator,
capable of seamless
communication to 94% of
mobile technologies,
connecting to both Apple and
Android devices to allow infield transfer of data back to
the office. Capturing the data
provides improved understand
of the path of a buried utility
within a site helping to
reduce utility strikes.
Features include Bluetooth;
automatic capture of location
every second through GPS /
GNSS geographical positioning
logged alongside location
data; upload data in the field
through mobile app; analysis
data to support quality and
training requirements; depth
indication when used
alongside a sonde or other
EZiTEX systems, providing
depth determinations from
utilities under the ground. The
new locator is available from
SCCS. www.sccssurvey.co.uk

Scanning solution changes
road resurfacing workflow
Topcon Positioning Group
has announced a new
vehicle-mounted resurfacing

solution for paving and
milling projects. The
SmoothRide system uses a
combination of core Topcon
technologies designed to
deliver the smoothest
surface possible, while
efficiently managing the
quantity of material for each
project. The workflow
consists of a vehiclemounted road scanner,
existing and finish surface
design, and machine control
using GNSS with sonic
tracker sensor guidance.

UNMANNED AERIAL
SYSTEMS & SENSORS
Mapping kits for Sirius
Topcon Positioning Group
has announced two new
mapping kits for its Sirius Pro
fixed-wing unmanned aerial
system (UAS). The kits are
designed to produce the
most accurate solutions for
automated mapping of
construction sites, building
façades, mines, quarries,
disaster areas and more
without regard to terrain.
Both systems include an

FRESH FROM THE MARKET!

as compared with a standard
lens.”

LiDARs for UAVs

The point cloud is available
in the most common formats
or in 3DT’s Smart Processing,
proprietary software.

multipath mitigation for GNSS
users with a mobile base
station site or network
reference station.

IN BRIEF

Updated Captivate and
SmartWorx software for the
Leica Viva GS16 means the
receiver becomes a truly selflearning device, able to
automatically select the optimal
combination of GNSS signals
and stay connected with or
without reference links.

Italian LiDAR

Italian company 3D Target
has developed a new lidar
for UAV applications. The
Scanfly is designed as a
turnkey solution for 3D lidar
mapping. Ultra-compact and
light weight (1.5kg excluding
power supply) installation is
possible on any vehicle
(aerial, terrestrial, marine).
An optional panoramic
camera allows photographic
documentation while a
backpack option will be
available in early 2017.
SLAM algorithms aid the
integrated IMU (INS+GNNS)
to achieve the best accuracy
even with satellite outage.

Following the announcement
of a partnership, Leica
Cyclone point cloud software
can now combine with
DotProduct’s handheld 3D
scanner and SpheronVR’s
imaging solution to deliver
end-to-end integrated
workflows. Using DotProducts’
handheld scanner,
professionals can augment
their 3D views of the world
and capture/integrate hard-toreach or hidden objects.
Leica Geosystems has
announced the world’s first
fused airborne sensor. The Leica
CityMapper is part of the
RealCity 3D reality capture
solution, enabling capture and
processing of imaging and
LiDAR data in a single sensor.
Topcon has released a new
full wave geodetic antenna.
The G5-A1 portable antenna
is designed to give improved

INTEGRATED MEASUREMENT
AND CONSULTANCY SERVICES

Also announced is Leica
CalMaster, the industry’s only
calibration system issuing ISO
certifications for rotating
lasers.
Leica Geosystems has released
TruView Global 2.0, a software
integrating point cloud, 3D
model and panoramic imagery
to support multiple
communities of users from a
single installation.
Geode is a new low-cost submetre GNSS receiver from
Juniper Systems’ for use with
its rugged handhelds or any
Windows, Windows Mobile,
or Android device.

Plowman Craven
Website: www.plowmancraven.co.uk
Email: info@plowmancraven.co.uk
Tel: +44 (0)1582 76 55 66

Pioneering the use of technical innovation to deliver proven expertise and trusted
results throughout the property and infrastructure project lifecycle.
Q Property Measurement & Consulting
Q Building Information Modelling
Q Construction Verification
Q Environmental & Structural Monitoring
Q Underground Utilities Mapping
Q Rail Surveys
Q Correlation Surveys
Q Aerial Surveys & Inspection

the trusted name in measurement
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enhanced desktop flight
planning software.
Sirius UAS City Mapping
Kit includes a Fuji X-M1 8
mm lens designed to better
capture urban surroundings.
“It allows the image capture
of vertical façades such as
buildings, infrastructure and
construction sites,” said
Topcon’s Charles Rihner.
“The upgraded flight
planning software optimizes
the planning, preparation
and processing to
automatically produce a
textured 3D model. The kit
also allows the acquisition
of 3D models and
orthophotos when flying
below 50m altitude”.
The second new package,
the Sirius UAS High
Resolution Mapping Kit,
comes with a Fuji X-M1 27
mm lens. “This package
allows the collection of
images at the highest possible
resolution for applications
such as construction site
monitoring, survey and
mapping topography,” said
Rihner, “it allows operators to
obtain higher resolution
images at the same altitude
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INNOVATIVE SURVEY TECHNIQUES

Delivering optimum results
for ATC on Crossrail
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– innovative 3D to 2D and back again
s o l u t i o n f ro m s u r v e y o r s
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With more than 50 years’ experience in surveying and measurement,
Plowman Craven is used to coming up with innovative solutions to
complex problems. A recent project has seen the company continue
that tradition of pushing boundaries with the implementation of one
of its most technologically ground-breaking initiatives ever.

Left: a Crossrail drilling rig

WORKING WITH THE ATC
Joint Venture (Alstom, TSO,
Costain) on the prestigious
Crossrail project, Plowman
Craven’s surveyors created an
industry-first solution which
has significantly improved the
working practices and
productivity on Europe’s
largest infrastructure
development.

day – a 50% improvement on
previous techniques. But it’s
not just about the numbers;
the human impact has been
enormous.
Traditionally, drilling plans
and templates would be used
to physically mark the position
of every hole in the tunnel
lining before it is then
manually drilled. Thanks to
the automated drilling
machines, facilitated by the
new processes, workers are
no longer in physical contact
with the drilling tools. As such
there’s none of the risk
associated with vibration
through the arms and hands
of the drillers, there’s no
danger from working at
height and with a highly
advanced dust suppression
system, the risk of inhalation
for staff working in the tunnel
has been reduced by 99%.

ATC – Installing Crossrail’s
railway systems
At the heart of Crossrail is
42kms of tunnels beneath the
heart of London, from East to
West. Once opened, the
Elizabeth Line will add an extra
10% capacity to the central
London rail network. This £15
billion enterprise is a feat of
engineering, with 6.2m-wide
twin tunnels created from a
series of concrete rings. Each
one of the 26,250 rings
consists of eight segments,
making a total of 210,000
individual pieces.
The ATC joint venture is
tasked with transforming the
42km tunnels into an
operational railway. That
means drilling around 250,000
holes to enable the installation
of an emergency escape walkway, a cable management
system, overhead power lines
and all necessary signalling and
lighting. In a world-first, the
holes are being drilled by an
automated drilling machine

developed by Swiss company,
Rowa.

What was needed…
In order to program the
machine to drill the holes in
precisely the right places –
avoiding the segment corners
and ring joints – an as-built
survey was required to
produce the necessary 3D
CAD wire-frame model and
coordinate schedules.
Plowman Craven’s rail team
technical manager, Tom Wren,
takes up the story.
“Scanning and surveying
companies were invited to
tender for the job, but
because the drilling machine
was new and no existing
spatial data solution was in
place, the challenges were
myriad. “With 42km of
tunnels and 840,000 points
to model, it was abundantly
clear that deriving each
segment corner position from
the point cloud would be an
incredibly complex and timeconsuming process. There had
to be a better way of doing it
- we just needed to find it.”

cloud was transformed and
unwrapped into a 2D surface,
enabling the CAD drafting to
be undertaken much more
quickly before being rewrapped back into the original
3D coordinate system.
That was the theory, but in
order to make it work in
practice, Plowman Craven
worked with Shane
MacLaughlin of Atlas
Computers to add a number of
bespoke routines to their
Survey Control Centre
software which would enable
a more efficient method of
rapidly producing the wireframe and coordinate
schedule. With such dedicated
and specific expertise, the
process was perfected to
ensure optimum results – and
after weeks of rigorous testing,
Wren and his team were
satisfied that this complex new
process was robust enough to
tender. Wren adds, “The
development of the solution
was in partnership with Shane
and the project would not
have been possible without his
excellent survey processing/
point cloud software.”

The clever bit…
So Plowman Craven’s Rail team
– led by Tom Wren – came up
with a unique solution to speed
up the CAD processes and
enable these unique drilling
machines to be deployed. In its
simplest terms, the 3D point-

Proof in the pudding…
The client loved it; work
started immediately in summer
2015 and the results were
even better than anticipated.
From the outset more than
500m was being covered every

Above: A Leica P40 Laser
Scanner captured the tunnel
segments in 3D.

Client satisfaction…
Chief Surveyor at ATC, Jim
Douglas, paid tribute to the
contribution Plowman Craven
has made: “ATC’s decision to
commission two drilling
machines for the mechanical,
electrical and power fit-out
was substantially founded
upon a conviction that
surveying could be efficiently
used to map out the tunnels
and establish the guidance
required. The subsequent
partnership with Plowman

INNOVATIVE SURVEY TECHNIQUES
of the tunnel.
• A coordinate transformation was carried out to
un-wrap the point cloud to
the 2D format. The new
coordinate system is
defined as the X axis being
along the 3D centreline
and coordinates increasing
with the alignment
chainage, the Y axis being
at 90 degrees to X in the
direct of the tunnel nadir
and coordinates based on
the radial separation at the
tunnel design radius and
the Z dimension the radial
distance from the tunnel
design radius.

Above: Point cloud data with segments.
Above: Figure 2 Design template of
tunnel sections.
Below: Figure 4 - Tunnel Wireframe
and Point Cloud
re-wrapped to 3D format.

• A template drawing of the
repeating ring segments
with the defined corner
vertex naming system was
created (as shown in
Figure 2).

• Any misalignment of the
individual vertex positions
was manually corrected

Above: Figure 3 - Tunnel Point Cloud
in 2D format with template overlaid.

• The CAD model was then
transformed back to the
3D coordinate system to
create the wire-frame and
derive the coordinate
schedule (as shown in
Figure 4).

Below: section points.

• Individual ring number
references were added to
the coordinate schedule by
using a chainage
calculation

About Plowman Craven

Above: “No drill” zone
plan.
Left: segment joints in
the 3D point cloud.
Craven is delivering these
requirements and has
established best practices for
the efficient scanning and
modelling of bored tunnels
for the purposes of drilling.”
“Of particular note” says
Douglas, “has been the
development of a new process
that unwraps and projects the
3D tunnel into 2D CAD and
allows simple and rapid
extraction of the segment
positions. Drilling is now being
undertaken at record rates with

unprecedented levels of quality
control thanks to the success of
the drilling machine project.”
Having successfully
introduced this groundbreaking process Plowman
Craven is extremely excited
about the prospect of
bringing this solution to other
upcoming tunnelling projects
including Thames Tideway
and HS2.
For a full explanation of
the technical details, please
see below

Additional information:
• Cross sections were taken
though the point cloud
every 1.6m.
• A wriggle survey analysis
was undertaken on each
section to find the best-fit
centre of tunnel, verify the
average diameter of the
tunnel and highlight the
deviations from the design
radius.
• The coordinates of the
best-fit centres were used
to define the 3D centreline

Plowman Craven is a leading
firm of chartered surveyors
offering a broad range of
professional measurement
services across the
infrastructure and property
markets. We have built our
reputation through reliable
performance and continued
investment in both people and
technology to become the
trusted name in measurement.
We specialise in providing 3D
laser scanning, modelling and
measurement data services to
both public and private sectors
and, as the largest geomatics
company in the UK, our access
to skilled and specialist
resource allows us to respond
effectively, no matter the size
of the project or how
challenging.
www.plowmancraven.co.uk
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• The template was copied
and pasted into the correct
position on the 2D point
cloud (as per Figure 3).
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TUNNELLING

Gotthard Base Tunnel opens
thanks to surveying and
monitoring systems
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The world’s longest and deepest rail tunnel has been
completed to line and level thanks to measurement
technology from Leica Geosystems.
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ON 1ST JUNE 2016 THE 57km
twin-bore Gotthard base
tunnel was inaugurated with
full service expected to begin
in December 2016. The
tunnel, which is the longest
rail tunnel in the world, will
provide a high-speed rail link
under the Swiss Alps between
northern and southern
Europe. The previous longest
tunnel was the Seiken in
Japan at 53.9km, which beat
Eurotunnel’s 50.5km.
The Gotthard tunnel’s
inauguration was marked by
an odd opening ceremony
featuring dancers and a
partially naked woman
decked out as a bird with
great white wings hovering
above actors dressed as
tunnel workers, apparently to
honour the nine men killed
during construction.
Surveying and monitoring
systems made the

construction of the Gotthard
Base Tunnel possible. The
tunnel comprises a total of
151.84 km of tunnels, shafts
and passages, it is the world’s
deepest traffic tunnel and the
first flat, low-level route
through the Alps.
The main purpose of the
tunnel is to increase local
transport capacity through
the Alpsr, especially for
freight, notably on the
Rotterdam–Basel–Genoa
corridor, and more
particularly to shift freight
from trucks to trains. This not
only significantly reduces the
danger of fatal road crashes
involving trucks, but also
reduces the environmental
damage caused by the everincreasing amount of freight
hauled by heavy trucks. The
tunnel will provide a faster
connection between the
Canton of Ticino and the rest

of Switzerland, as well as
between northern and
southern Europe, cutting the
Zürich–Lugano–Milan journey
time for passenger trains by
one hour (and from Lucerne
to Bellinzona by 45 minutes).
The breakthrough, which
was achieved six years ago on
15 October 2010 was made
possible by highly precise
surveying and monitoring
technology supplied by Leica
Geosystems.
Boring the tunnel started
from both sides of the
mountains and met in the
middle with barely any
deviation; it was a truly
challenging task. Highly
precise measuring instruments
were needed to successfully
accomplish the project.

Measuring down to
millimetre accuracy
At the tunnelling site, the
Left: the Curnera Dam
and lake.
Below: some of the
lake’s monitoring
infrastructure.

surveying consortium VI-GBT
began measuring in 1996,
when construction work
began 20 years ago. The
surveying engineers set up a
basic network with 20
reference points. For this task,
they used total stations and
GNSS solutions from Leica
Geosystems.
The tunnelling began at
Erstfeld (north portal) and
Bodio (south portal), but also
at three intermediary points
where side channels joined
the main tunnel: Amsteg,
Sedrun and Faido. In Sedrun
(1,405 m high), a vertical
tunnel 800 m long was drilled
down to the main tunnel so
construction workers could
push north as well as south
from that point.
During tunnel
construction, surveying and
measuring tasks had to be
repeated every 400 metres. In
order to make sure the tunnel
was on course, the surveyors
had to check coordinates of
the reference points. In
addition, the exact height had
to be measured with levelling
devices, also from Leica
Geosystems.
“When we broke through
in the middle of the tunnel on
October 15, 2010, the two
tunnel sections met with a
deviation of only 8
centimetres or 3.1 inches,
whereas 25 centimetres
would have been tolerated,”
said Ivo Schaetti, a surveying
engineer of VI-GBT. He
explains that surveying
tunnels is very demanding
due to temperature changes,
humidity and dust.

TUNNELLING

“Thankfully, we could always
rely on the accuracy of the
surveying solutions from Leica
Geosystems,” Schaetti adds.
“They are very precise. You
can measure a distance of
400 metres with accuracy of
less than a millimetre or 0.03
inches.”

Monitoring the dams above
the tunnel

Above: Project scheme by Cooper.ch - translated from an existing German
scheme, Public Domain.
manager. “Happily, no
unusual movements
occurred.” There was no
major delay during
construction time, and the
tunnel will be inaugurated as
planned.

A Swiss tradition
Leica Geosystems has a rich
history in Switzerland. From
its origins with Kern &
Company founded in 1819 in
Aarau, today the industry

leader in measurement
technology operates globally
serving customers in many
segments, including
engineering, construction and
mining.
“Looking back on a
tradition of nearly 200 years,
we’re honoured to once
again take part in a
significant milestone in Swiss
history by providing the
surveying and monitoring
resources to successfully open

the Gotthard Base Tunnel,”
said Juergen Dold, Leica
Geosystems CEO. “With a
commitment to Swiss quality
and a global outlook, we will
continue to innovate and
support professionals around
the world achieving feats of
engineering like this tunnel.”
Project schema by Cooper is
Public Domain,
https://commons.wikimedia.org/
w/index.php?curid=433931
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During the entire construction
period, the surrounding land
of three artificial lakes above
the tunnel required
monitoring: Curnera, Nalps
and St Maria. There was a
slight probability that the
construction of the tunnel –
1.4 kilometres beneath the
lakes – could affect the
stability of their dams. This
monitoring was also done with
Leica instruments using fully
automated devices throughout
the entire tunnel construction
from 2000 until 2015.
“Our total stations
monitored the tiniest
movement of the prisms that
were mounted near the
dams,” says Falko Henning,
Leica Geosystems product
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RIVER SURVEY BY UAV

Drone survey helps
angling paradise
Drone technology is helping Ireland’s River Moy retain
its status as the country’s premier salmon river. Using a
senseFly Ag UAV Cian Gallagher was able to capture
data far quicker than by using traditional survey
techniques.
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Above: Cian Gallagher of
Aerial Agritech prepares the
eBee Ag for the survey.
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STRADDLING THE COUNTIES
of Mayo and Sligo, the Moy
offers a wide variety of
angling and has long been
famous as Ireland’s premier
salmon river. Approximately
one hundred kilometres long,
the Moy attracts visiting
anglers from around the
world who consider the west
of Ireland a salmon fishing
paradise.
The Ballina ‘canal stretch’
of this productive river is
owned by The Ballina Salmon
Anglers Association which
works hard to ensure that the
area retains its angling value
and offers those fishing it a
rewarding experience.
However, this part of the river
is particularly susceptible to
native pond weeds such as
Curly Pondweed
(Potamogeton crispus) and
Perfoliate Pondweed
(Potamogeton Perfoliatus)
which have become
problematic due to the
settlement of fine sediment
on the river bed from the
upper catchment.
Consequently, the open water
has become choked by the
mostly submerged leaves of
these weeds which have also
created conditions that
support the proliferation of
the invasive fish species,
roach. Curly and Perfoliate
pond weed are therefore
considered noxious and, in

The River Moy’s problem: pond weeds

this case, sufficiently
troublesome for the
Association to commission a
full intensive survey of the
canal stretch. The survey
would determine the extent
of the problem by providing
data from which the surface
of raised sediment can be
calculated and a 3D profile of
the river banks created.

Meeting objectives
Aerial Agri Tech, a company
that specialises in providing
high-resolution spatial and
temporal data across a range
of industries, was
commissioned to do the work
under the guidance of its GIS
and remote sensing
technician, Cian Gallagher. The
company aimed to meet the
Association’s objectives by
supplying the following
services:
• a drone survey of the Moy
River
• – deliverables - geoTIFF
orthomosaic and KML tiles
(Google Earth)
• a calculation of surface area
cover of weed and raised
beds of sediment
• – deliverables: NDVI*, land
classification map, land class
shapefiles and surface area
calculation
• an elevation model
displaying river bank heights
and river profile

• – deliverables: digital surface
model, 3D point cloud
(X,Y,Z), volumetric
calculation and contour lines
For this project, Aerial Agri
Tech used a senseFly eBee Ag
that it had purchased from
Irish distributor, KOREC. In
seeking a surveying drone
that could provide highresolution multiband images,
Cian selected the eBee Ag
rather than a multirotor
drone, finding it more
suitable for the larger areas
he would be surveying in
agricultural environments and
also for its flexible lightweight
frame making it easy to carry
– a small but important
factor.

Surveying the River Moy
and dealing with water
reflection
A flight plan was created
utilising the default difficult
terrain setting with an 85%
lateral and 75% longitudinal
overlap and the camera set to
take images at a 15° angle.
These settings ensured all
relevant features were
captured.
The survey was conducted
at 5:30am as conditions were
calm with little or no wind
and Cian believed that an
early survey would minimise
any reflection issues that may
have been experienced on the

surface of the water if the
sun was directly overhead.
The total survey took Cian
approximately 80mins (4×
20minute flights), 2 with the
RGB camera and 2 with the
NIR camera along the same
flight plan. Using both
cameras allowed Cian to
record as much data as
possible and to stack the
layers in any array he wished
to create a multispectral
image.

Ground truthing
A period of ground truthing
was carried out once the
imagery had successfully been
captured. The collection of
ground-truth data enabled
calibration of remote-sensing
data and aided in the
interpretation and analysis of
what was being sensed. This
was done by walking the river
backs and noting
characteristics along the
water surface. Photographs
were also stored as a
reference.
Cian then spent 20
minutes carrying out an initial
rapid processing of the
imagery to ensure that the
images were suitable and the
entire survey area had been
captured to avoid revisits.
However, despite Aerial
Agri Tech’s best efforts to
minimise the reflection of the
water surface, there were

RIVER SURVEY BY UAV

issues during the classification
of the imagery. Therefore, in
order to reduce the reflection,
each image was individually
analysed and a selection of
the best images chosen and
processed.
The river was then divided
up into 200m sections and
the NIR camera recalibrated,
based on each section. This
gave more accurate results for
detecting weed, especially
when running an NVDI
process.

Below, left: 1m contours of the river banks. Right: Near infrared imagery

Once analysed and processed,
the images were passed on to
the client in a map format.
Statistics on weed area and
distribution were also
calculated and passed to the
client.
The imagery was divided
into specific land classes with
each land class division based
on its spectral properties.
Using the specialised NIR
camera, weed was detected
and classified which was
particularly effective along the
river given the stark contrast
between the spectral
properties of water and
vegetation. Similarly, the
raised beds of sediment
displayed contrasting spectral
values compared to their
surroundings.
The Normalized Difference
Vegetation Index (NDVI) was
used to detect plant
“greenness” or
photosynthetic activity within
each land class. This index is
based on the observation that
different surfaces reflect
different types of light. The
NDVI is measured on a scale
of -1 to 1, where -1
represents areas with no
vegetation and 1 represents
areas of dense vegetation.
Once the weed and
sediment classes had been
detected and analysed, the
imagery was imported into a
GIS environment and the land
classes were converted into a
polygon format. The GIS
allowed the areas of these
classes to be accurately
calculated providing the client
with exactly the information it
needed to plan its eradication
of both weed types.
Cian concludes, “The eBee
Ag was the perfect solution
for this project enabling me
to capture images in a range

The survey of the River Moy from the data captured by the eBee Ag UAV
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Deliverables and using the
imagery
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of formats in an efficient and
user-friendly manner. Flight
plan, flying and post
processing can all be done in
less than a working day
leaving plenty of time for
post processing. The
technology has so much
potential and in KOREC I
have a partner that’s as
enthusiastic as I am to
explore the eBee’s potential.”
• All information was kindly
supplied by Cian Gallagher of
Aerial Agri Tech who would
like to thank Ross Macklin,
Senior Ecologist & Fisheries
Scientist at Triturus
Environmental Services and
Gerhard Seck, Club Secretary
of Moy Anglers, for their
assistance with this project.
www.aerialagritech.ie

Traditional method vs Ebee
– Cian Gallagher comments
It’s hard for me to put an exact time on the
traditional method of surveying. I believe I would
have taken at least four days, the river would have
to be divided into grids and then surveyed by wading
into the river using a depth probe to record sediment
and visually analysing the presence of weed. There’s
also the difficulty of getting correctly orientated in
order to accurately record findings on the map, all
while submerged waist deep in water. Alternatively,
the survey would be done with a boat (along areas
where it is too deep to wade in) challenges here arise
when trying to keep the boat stationary against a
strong current.
The pressure was very much on to get the survey
complete within a limited time. The river was now at
its shallowest, due to a prolonged dry period, which
meant weed and sediment could easily be identified,
also rain was forecast for the coming days. I believe
the traditional methods would have struggled to
finish the project within this time frame.

AERIAL SURVEY BY UAV

Right on track
– surveying a Californian highspeed rail route using an eBee RTK
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For its first professional drone deployment, transportation engineering
company J.L. Patterson & Associates, Inc. (JLP) surveyed a 30-mile rail
corridor with an eBee RTK. Its team reported “phenomenal” data
accuracy, completing the job in a quarter of the time of terrestrial
surveying and at half the cost of employing manned aerial services.
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THE CALIFORNIA HIGHSPEED Rail Authority is
responsible for planning,
designing, building and
operating the first highspeed rail system in the
United States. Due to be
completed by 2029, this
transportation project will
connect the state’s so-called
‘mega regions’, enabling
customers to travel from San
Francisco to the Los Angeles
basin in under three hours at
speeds capable of exceeding
200 miles per hour. In early
2015, the authority selected
a consortium of firms to
perform environmental and
preliminary engineering work
for the Burbank-Los AngelesAnaheim section of the
route. As part of this
consortium, JLP was tasked
with the engineering design

work required to support the
preparation of the Record of
Decision/Notice of
Determination (ROD/NOD)
with a deadline of December
2017. This means having
preliminary engineering work
completed by early 2016.

The challenge
For the Los Angeles to
Anaheim corridor, there was

in question – measuring 30
miles (48 km) long by 1,500
feet (457 m) wide – is
situated in an active railroad
corridor that carries up to
100 trains per day.
“Traditional surveying
would have required lengthy
permits to access the railroad
right-of-way and constant
interruptions due to train
traffic,” explains Marc Cañas,

“We specified a 69% × 69% image overlap—this yielded
enough overlap for our urban environment but kept flight
times within safe battery levels”
zero surveying data available.
There also exists a host of
issues that would make
mapping this corridor using
ground-based surveying
techniques both timeconsuming and problematic.
For starters, the corridor

Below left: launching one of the two RTK eBees owned
by JLP.

the vice president of JLP.
“The original plan was
actually to use conventional
aerial mapping, via a manned
flight, however the mapping
firm wanted eight to ten
weeks to fly and process the
data. Since our team didn’t

have the luxury of time, we
turned instead to the eBee
RTK.”
“We chose the eBee RTK
because it offered the
professional quality and
survey-grade accuracy we
were looking for and it is
very compact, making it
extremely portable – we can
be on site and flying within a
matter of minutes, without
the need for complicated
launching systems. Plus, the
safety of the vehicle was
important to us, so the
software’s geo-fencing
feature was a must for our
projects. With this eMotion
program we could plan our
missions ahead of time and
execute them with
confidence.”

Trial, plan, execute
Although JLP owns two eBee
RTK aircraft, its team was
only able to fly one at a time
due to FAA regulations.
“We started by conducting
several trial and error runs,”
Cañas explains, “after which
we decided to create a series
of 1,500 by 5,200 foot flight
polygon areas with
overlapping areas of
approximately 300 feet,
which we used to set our
ground control points (GCPs).
Our initial trials showed that
this approach would fit our
corridor objective while
allowing us to optimise our
time in the field.”

Below Right: An eMotion 2 screenshot showing one of the
project’s 41 UAV flights in progress.

AERIAL SURVEY BY UAV

Above: a Postflight Terra 3D (Pix4D) screenshot showing the project’s densified point cloud
of Hobart Yard.
flight zones contained 82
GCPs in all. Why were these
control points used if flying

an RTK drone? Marc explains
that, “In our environment we
couldn’t solely rely on the

virtual RTK network. There
were areas where the RTK
would drop out so that
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JLP’s team used the
drone’s eMotion software to
set a 3.6 cm per pixel ground
resolution. This figure was
chosen to ensure a highquality ortho aerial image
while staying below the 400
foot ATO maximum elevation
set by the FAA. “We also
specified a 69% by 69%
image overlap. This yielded
enough overlap for our
urban environment but still
kept flight times within safe
battery levels,” Cañas adds.
The team’s flight planning
in eMotion also incorporated
elevation data in order to
ensure flights remained at a
consistent altitude above the
ground. “We used improved
SRTM (Shuttle Radar
Topography Mission) data
when planning our missions
because we chose to do a
series of individual flights
and tile them as opposed to
merging several flights. We
felt this would offer the best
results for the change in
ground elevation from the
beginning to the end of our
project limits,” Cañas says.
The project’s overlapping
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A section of a contour map showing the Rio Hondo river,
situated within the rail project’s limits.
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posed a problem.
Additionally, as far as we
and the owner knew, RTK
UAV technology had not, at
the time, been used at this
scale and for this type of
application, so setting GCPs
just gave us extra
confidence. As we progress
with more and more flights
and our virtual RTK network,
and we further prove the
technology onboard the
eBee, I can see these GCPs
being eliminated.”
To map the 30 mile

corridor – an area of 61
square miles – JLP’s three
drone staff flew 41 flights.
These missions captured
11,800 images, with an
average flight time of 28
minutes and average flight
altitude of 200 feet.

Talking results
The efficiency achieved by
JLP’s first ever large-scale UAV
project surpassed its team’s
expectations. Cañas explains:
“We surveyed a dense urban
corridor in less than a month.

Had we used traditional
surveying techniques, this
would have taken 18 weeks,
more than four times as long,
and had we used manned
aircraft the cost would have
been double.”
Not to mention that the
quality and accuracy of the
data JLP produced was, as
Cañas says, “phenomenal”.
“We were able to collect
ortho-rectified images at one
and a half inches [3.8 cm]
per pixel – twice the
resolution of even the best
manned aerial product – and
the data models we
produced show accuracies of
down to one to two inches
[2.5 – 5 cm] for both vertical
and horizontal – the kind of
accuracies you can only
dream of with conventional
aerial methods.”
Since mapping its first rail
corridor, JLP has put its eBee
RTKs to work on a range of
subsequent projects,
achieving similarly impressive
outcomes.
Right: Project statistics
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GNSS UPDATE

GNSS: Galileo (finally)
on the horizon

THE STATUS of the GPS and
GLONASS constellations are
best described by referring to
the tables. Both
constellations are fully
operational and when used
together, the precision of
positions is 2.4m to 4.6m in
navigation mode. The
constellations continue to
provide the backbone for
global GNSS navigation and
for surveying.
Galileo has been an
altogether more depressing
story with the project’s early
history marked by delays and
squabbles over funding.
However, 2015 did see the
launch of eight satellites,
bringing the total number in
orbit to sixteen. Two Ground
Control Centres were also

commissioned last year. This
year two launches are
planned in the first part of
the year and there is a foursatellite launch scheduled for
October. ‘Initial services’
should be available towards
the end of 2016 and the full
constellation should be
operational by the end of the
decade.
And so the dream of an
operational third
constellation providing global
coverage is now close to
becoming reality, bringing
with it improved accuracy
and reliability for surveyors,
engineers and others who
rely on GNSS for accurate
positioning.
There has been a steady
sequence of satellite

launches for the Chinese
COMPASS system over the
past year and into 2016. The
system has been providing a
service for China and
neighbouring countries since
late 2012 and is due to have
global coverage by 2020.
There are two other local
navigation constellations. The
final two satellites in the
seven-satellite Indian IRNSS
constellation are due for
launch this year and will
provide an independent

navigation and positioning
service over the
subcontinent. The Japanese
QZSS system will be a
constellation of four
satellites, designed to
augment the GPS
constellation. It is interesting
because it was designed so
that there will always be one
satellite overhead in Japan,
which will enhance GNSS
services in ‘urban canyons’ in
that country. QZSS should be
operational in 2017.

GPS satellite constellation
Legacy Satellites

Operational Satellites
Launched

Signals

Modernised Satellites

Block IIA

Block IIR

Block IIR(M)

Block IIF

Block III

0

12

7

12

In production

1990-1997

1997-2004

2005-2009

Since 2010

From 2016

C/A code on L1, P(Y)
code on L1 and L2

C/A code on L1, P(Y)
code on L1 and L2
7.5 years

Design lifespan

Features

On-board monitoring

C/A code on L1, P(Y)
C/A code on L1, P(Y)
C/A code on L1, P(Y)
code on L1 and L2, L2C,
code on L1 and L2, L2C code on L1 and L2, L2C,
L5, L1C and Military M
L5 and Military M code.
and Military M code
code.
12 years
15 years
Enhanced signal
Advanced atomic clocks.
reliability, accuracy and
Improved accuracy,
Flexible power levels for
integrity. No selective
signal strength and
military signals
availabilitiy. Laser
quality
reflectors

GLONASS constellation
No. of Satellites
Launch date
Signals (FDMA)
Signals (CDMA)

GLONASS-M

GLONASS-K1

GLONASS-K2

GLONASS-KM

22 in operation

1 in operation

2003-2016

2012, 2014

2015-2024

From 2024

L1OF, L1SF, L2OF, L2SF

L1OF, L1SF, L2OF, L2SF

L1OF, L1SF, L2OF, L2SF

L1OF, L1SF, L2OF, L2SF

L3OC

L1OC, L1SC, L2OC, L2SF, LO3OC

L1OCM, L3OCM, L5OCM

O' indicates open signal, 'S' indicates obfuscated signal, 'F' = FDMA, 'C'= CMDA, 'M'=interoperability CDMA signals
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Richard Groom runs a health check on the
satellites in orbit and patiently awaits the longdelayed Galileo constellation. Meanwhile
China, India and Japan are forging ahead with
their regional and global services.
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MAPPING TRANSFORMATIONS

Updated transformations for UK
and Ireland: OSTM15/OSGM15
OSTN and OSGM are the transformations that link 3D positions
measured using GNSS with the national coordinate and height
reference systems of Great Britain, Ireland and Northern Ireland. This
article presents the latest transformations incorporating new gravity
data. They also iron-out discrepancies, mostly at the outer edges.

What about height?

• This article is an abridged version of a longer one which was published
in Geomatics World, July/August 2016 issue.
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THE ORDNANCE SURVEYS of
Great Britain (OS), Ireland
(OSi) and Northern Ireland
(now known as Land &
Property Services (LPS)) have
announced new
transformations to convert
coordinates generated by
GNSS equipment to their
respective national grids and
height datums.
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Plan positions
Before the invention of GNSS,
national mapping authorities
defined spheroids to fit sea
level as closely as possible
over their individual
jurisdictions. They did this
using astronomical
observations to determine the
centre and size of the
ellipsoid. As a result there are
many national ellipsoids of
slightly different size and
each positioned slightly
differently.
The coordinate system
used by GNSS is WGS84,
which is realised using
International Terrestrial
reference frames representing
WGS84 on a particular date –

e.g. ITRF89. But after that
date the continents continue
to drift and therefore their
coordinates change. ETRS89
solves this problem because it
is fixed to the Euroasian
continental plate. The
Ordnance Surveys of Great
Britain, Ireland and Northern
Ireland maintain continuously
operating GNSS receivers,
coordinated on ETRS89, and
supply GNSS data both in real
time for network RTK and
DGNSS services and for
download from the web for
post processing.
But it does not completely
solve the problem for Britain,
because it was decided that
national grid coordinates
derived from GNSS should fit
as closely as possible the
coordinates derived from the
triangulation – OSGB36*.
When the triangulation
stations were surveyed using
GPS there were inevitably
differences. So, in the early
1990s it was decided to
create a transformation which
would ‘rubber-sheet’ the
observed GPS coordinates

onto OSGB36 so that the GPS
coordinates of any
triangulation station would,
on average, be within 0.1m
of the published value. When
GPS came into popular use, in
the early 2000s, OSGB
published OSTN02, which
applied the transformation
from ETRF89 to OSGB36. To
obtain correct national grid
coordinates using any GPS
receiver, the user had to
apply OSTN02. It is always
worth checking, particularly
on navigation grade receivers,
in case another
transformation has been
used, which could result in
errors of ten or more metres.
Since 2002 the realisation
of ETRS89 has been updated
and so there is a need to
update OSTN02, resulting in
OSTN15. Table 1 shows the
expected final impact on usergenerated OSGB36
coordinates. For most ‘GIS
applications’ the changes will
be insignificant.
Table 1. Differences (in m)
old ETRS89 + OSTN02 and
new ETRS89 + OSTN15.
East

North

Min -0.037

-0.015

Max 0.019

0.018

RMS 0.009 0.007
OSTN02 was only valid

A greatly exaggerated representation of a cross-section through the
Earth showing cross-sections of a globally best-fitting ellipsoid
(black) and a regionally best-fitting ellipsoid (grey). The regional
ellipsoid is only intended for use in the region of best fit and does
not fit the Earth in other areas. Note that the ellipsoids differ in
centre position and orientation as well as in size and shape.

offshore within 10km of the
coast and the transformation
file was zero populated
outside that buffer, but
OSTN15 extends to the edge
of the UK’s Exclusive
Economic Zone (EEZ) and
extrapolates the correction
from shore, so that the
accuracy degrades from 0.1m
onshore to the 3m level at
the edge of the EEZ as the
process of extrapolation
increases errors.
GNSS observations produce
latitude, longitude and height
above the GRS80 ellipsoid,
the standard ellipsoid used by
ETRS89. To be useful, these
have to be transformed to the
heights above the national
height datum and for this we
need a geoid model of the
separation between the
ellipsoid and the irregularly
shaped geoid. It’s irregular
because it is affected by the
micro gravitational effects of
topography and geology. In
2002 the OS produced
OSGM02. The new model
(OSGM15) incorporates new
gravity data from the GRACE
(Gravity Recovery And Climate
Experiment) satellite mission.

OSGM02 in Great Britain
In GB, OSGM02 was not a
true geoid model because
there was a requirement for
heights observed with GNSS
to be compatible with legacy
OS benchmarks, quoted in
metres above Ordnance
Datum Newlyn (ODN). To do
this, GNSS observations were
made at the network of high
precision OS geodetic
benchmarks, the network of
highly accurate benchmarks
maintained by OSGB, and
OSGM02 was adjusted to fit.
OSGM15 is affected by the
new realisation of ETRS89
which has the effect of
changing levels across Great
Britain by an average 25mm.
The new geoid model

*OSGB36 National Grid (Ordnance Survey Great
Britain 1936) is Britain’s national coordinate system
for topographic mapping. It is used for OS mapping at
all scales, and for many private topographic surveys.
The OSGB36 part of the name refers to the geodetic
datum (system of latitude and longitude) used, and
the National Grid part refers to the map projection
and grid referencing convention for eastings and
northings. Established in 1936, could it be the first
instance of metrication in the UK?
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Table 2. Differences (in m) between OSGM02 and OSGM15 in GB and also
accuracy values of OSGM15.
Datum:

Newlyn St Marys Douglas02 Stornoway15 Lerwick Newlyn (Orkney)

RMS difference: 0.026

0.365

0.000

0.175

0.013

0.021

Accuracy:

N/A single offset

0.030

0.011

0.018

0.008

0.017

of ODN. So, beyond the 2km
line this datum is now
flagged as “Ordnance Datum
Newlyn (Offshore)” to
indicate the extrapolated
Newlyn datum. Figure 2
shows the transformation
extents.

Figure 1. Differences (in
m), in Great Britain,
between OSGM15 derived
heights and OSGM02
derived heights (OSGM15
minus OSGM02).

OSGM15 in Ireland and
Northern Ireland
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Table 3 shows the differences
between OSGM02 and

OSGM15 in Ireland and
Northern Ireland.
The differences between
OSGM02 and OSGM15 on
the Malin datum can be
largely attributed to improved
gravity data in the extreme
West of Ireland. The
difference between the
OSGM02 model and the
OSGM15 model in Ireland is,
on average, at the less than
the 2cm level. However, the
new model in some places
contains significant variations.
An area around
Leitrim/Cavan/Monaghan
contains differences around
the 20cm level, while the
most pronounced differences
occur in the most Westerly
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improves the fit to ODN in
north-west Scotland and the
local height datums of the
islands.
Table 2 shows the
expected differences between
OSGM02 and OSGM15 and
also the accuracies of the
OSGM15 datum realisations.
The differences are shown
spatially in Figure 1.
Figure 1. Differences (in
m), in Great Britain, between
OSGM15 derived heights and
OSGM02 derived heights
(OSGM15 minus OSGM02).
It is clear from Table 2 that
the greatest changes are for

the Isles of Scilly and the
Outer Hebrides. For details,
see the longer full article in
Geomatics World, July/August
2016.
In OSGM02 the Newlyn
(ODN) datum extended up to
the 10km offshore boundary
imposed in the file. In
OSGM15 ODN extends to
2km offshore. Since the
gravimetric geoid is computed
for the whole 700km ×
1250km OSTN15/OSGM15
area, but is of course just
fitted to Newlyn on the GB
mainland – anything offshore
is considered an extrapolation

Table 3. Differences (in m) between OSGM02 and
OSGM15 in Ireland and also accuracy values of OSGM15.
Datum:
Malin Head
Belfast
RMS difference: 0.093
0.018
Accuracy:
0.023
0.014

Figure 2: Map of transformation extents.

— = Extent of Irish OSGM15 files
— = Extent (10km buffer) of Belfast OSGM15 datum built
into OSGM software
— = Extent (20km buffer) of Malin OSGM15 datum built
into OSGM software
— = Extent of OSTN15/OSGM15 file
— = Extent of OSGM15 “Newlyn Offshore” datum (flag15)
— = Extents (2km buffer) of Great Britain OSGM15 land
based datums: Newlyn, St Marys, Douglas02,
Stornoway15, Lerwick, Newlyn (Orkney)
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parts of Galway and Mayo.
These differences are higher
than expected given the
accuracy of the models and
to give further assurance of
the validity of these changes
OSi observed some further
test points targeted
specifically in these areas.
The raw OSGM15 data for
Ireland is released as two
files: one for Belfast datum
and the other for Malin
datum. Within the updated
transformation software limits
have been placed on the
extents of the datums. Belfast
extends 10km offshore and
into Ireland and Malin
extends 20km offshore and
into Northern Ireland. See
Figure 2.
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Availability of new models
All the transformations have
been coded into the software
application “Grid InQuest II”
which allows for individual
coordinate input and output
via a GUI and also batch
input/output via text files. A
command line interface and
dll, along with examples of
their use in a variety of

programming languages, are
also included. Users wishing
to incorporate the preprepared .dll into other
applications should refer to
the Grid InQuest II user guide.
Grid InQuest II download
packages for Windows (32 bit
and 64 bit), Linux (32 bit and
64 bit) and OSX are available
from
https://bitbucket.org/PaulFMich
ell/gridinquestii
The raw data files have
been released to software
and equipment vendors. Any
developer wishing to request
the raw data files should
contact one of the following:
Ordnance Survey (GB):
GeodeticEnquiries@os.uk
Land & Property Services:
peter.downie@finance-ni.gov.uk
Ordnance Survey Ireland:
control@osi.ie
The new models are now
available and website
transformation tools will also
be updated at this time. A
tool will also be available to
allow coordinates and heights
from the OSTN02/OSGM02

models to be converted to
OSTN15/OSGM15 values by
first back transforming to
ETRS89, via
OSTN02/OSGM02, and then
forward transform through
OSTN15/OSGM15.
The EPSG Geodetic
Parameter Dataset maintained
by the International
Association of Oil & Gas
Producers (IOGP) has been
updated to give new EPSG
codes to the OSTN15 and
OSGM15 models. EPSG
codes are commonly used to
uniquely identify datums,
projections, transformations
etc especially within GIS
systems. E.g. OSGB36 datum
can be referenced as
EPSG::27700.

The authors
Mark Greaves, lead consultant,
geodesy, Ordnance Survey.
Peter Downie, geodetic
manager, geodetic survey,
Land & Property Services,
Northern Ireland.
Katy Fitzpatrick, operations
manager, geodetic survey,
Ordnance Survey Ireland.
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HyDrone RCV
Come see us at Geo Business 2017!
The HyDrone™ RCV is a hand-portable, remote control
survey boat platform. Working in conjunction with the
HydroLite-TM portable echosounder kit to conduct
bathymetric surveys in ponds, lakes, rivers, and streams,
the HyDrone RCV accomplishes the same results as much
more expensive RC survey systems, has a wide profile to
avoid tipping, and watertight construction.
It’s rugged, lightweight, and is manufactured from high
quality marine components. The system is easily
disassembled for transport and shipping. Work
environments include mines, sewage treatment plants,
contaminated lakes, harbors, and rivers.

DRONES: what are
they good for?
Aerial photography taken from unmanned aircraft is the technology
of the moment, with many equipment manufacturers, software
developers and service suppliers getting in on the act. In this article
Richard Groom reviews the state of the technology, provides
some advice for clients and sets out the regulator’s rules.
Taking a closer look
Photography from drones (also
known as UAVs, UASs, UA) is
used primarily for inspection
purposes and for mapping. For
inspection, drones come into
their own for looking at
objects which can only
otherwise be accessed at great
expense, for example by
erecting scaffolding, or with
associated health and safety
risks. Rotary UAVs are ideal for
this purpose because they can
hover close to the object being
studied and can generally carry
better quality cameras. Some
also have the capability of
streaming the imagery to the
controller in real time. Roof
inspection is becoming a
popular application, with huge
savings of time and money by
targeting maintenance and in
detecting problems before they
become serious. For inspection
work, images are the product.

Photography for mapping
This article will concentrate
on the use of drones for

mapping, where the images
are a means to generate
mapping products. It is firstly
worthwhile putting UAV
imagery into historical
context.
Up until 2000, to map an
area of more than about
50Ha the technology of
choice was photogrammetry.
Overlapping vertical aerial
photography was taken using
specially adapted light aircraft
with heavy, expensive,

much in use for mapping
from vertical aerial
photographs taken from
piloted, fixed-wing aircraft.
The technique is the same but
technology now gives us
digital photography and pixel
matching software which can
build the 3D surface models
and orthoimagery
automatically. Structure from
motion is the new term for
3D photo modelling, although
it is basically souped-up

... hand-held imagery can be combined with
imagery from UAVs.
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 the models
could be rotated and scaled
to fit the national coordinate
reference system.
The technique is still very

photogrammetry. Multiconstellation satellite
positioning can now fix the
3D position of the aircraft at
each exposure, which reduces
or eliminates the need for
ground control. This is a
large-scale, capital-intensive
enterprise that enables large
areas to be flown, processed
and delivered very quickly.
There are also circumstances
where photogrammetry from
stereo satellite imagery is
appropriate.

UAVs for photography

UAVs are finding many uses including inspection of large
hard-to-reach objects like aeroplanes. Image from Aibotix.

For small areas, we can use
the same techniques but
using vertical photography
taken by UAVs. All the
principles outlined above
apply and as with manned
aircraft, some systems are
equipped with survey-grade
GNSS capability to fix the
position of the aircraft at
each exposure. Without this
facility, ground control still
has to be surveyed to achieve
centimetre-level results.
UAVs can only carry a light
payload so it is not possible
to use large metric calibrated

cameras. To overcome this
there are some small
calibrated cameras on the
market, but it is more
common to use low-cost
cameras and to calibrate
them from the photo data
that they observe during the
flight. For all but the smallest
projects, there has to be a
flight plan to guide the
aircraft on a route and to
trigger exposures that will
give the required overlaps and
coverage. Fixed-wing aircraft
lend themselves to this kind
of operation. They also have
longer flight times so they
can cover larger areas on
each flight. But it is also
possible to programme rotary
aircraft to fly this kind of
photography and the
flexibility afforded by being
able to carry out mapping
and inspection work with the
same aircraft could be
attractive from a commercial
point of view.
UAVs tend to operate only
in light winds and pixel
matching software seems to
dislike shiny objects such as
tin roofs in sunlight. The
vegetation problem can be
mitigated to some degree by
flying in winter.
Lest we forget, there is of
course one major drawback
with UAV photography and
that is regulation. Formal
training is required when
UAVs are used for commercial
‘aerial work’, which is
somewhat bizarre, because, if
the purpose of regulation is
safety, surely all UAV
operators (without exception)
should comply. There are also
significant regulatory
constraints on where UAVs
can be used.
Privacy and data protection
are other issues, although it is
ironic that whilst no
permission is demanded from
residents when flying
photography from a piloted
plane, property owners tend
to have a negative attitude
when they see a drone flying
overhead.
The above discourse covers
two platforms: fixed-wing
and rotary UAVs, but there
are others – for example
hand-held photography and,
provided that the
photography is taken with the
necessary overlaps and in an
orderly way it can also be
used to generate 3D models.
Indeed, hand-held imagery
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Mapping from aerial
photography
Photogrammetry of yore was
a manual process. The
geometry of the
photogrammetric overlap
would be replicated in a
plotting machine so that the
operator could view each
model overlap in 3D, scale it
and level it to ground control
points and then trace the
detail and chase the contours
over the model.
The typical product from a
photographic ‘UAV survey’ is
orthophotography and a
digital surface model
generated using sophisticated
software that can match
patterns of pixels in the
overlaps and set up each
model analytically. It is
largely, but not entirely, a
black box process.
The digital surface model
(DSM) is a model of the
surface that is visible in the
photography. If the ground is
not visible because it is
obscured by a building, trees
or grass, the model will be of
the vegetation – not the
ground. Mapping from UAV
photography is therefore ideal
for bare surfaces, such as
quarries, or the roofs of
buildings, but not if you want
a bare earth model of a
bramble-covered river bank.
Some software providers offer
surface modelling as an online
service, others provide the
software to run on the user’s
PC. There are several levels of
modelling ranging from
computation of relatively few
3D points, relatively quickly,

up to the fullest coverage
possible, which could run for
many hours.
Some software is able to
filter the vegetation out of the
photogrammetric DSM to
produce a DTM (bare earth)
model. But users would be
well advised to consider the
logic of the process before
accepting the results. The
filtering depends upon being
able to ‘see’ the ground at
some points and identify them
as ground points. The fewer
of these points that are visible
in the photography, the
poorer will be the resulting
DTM. For clients it is essential
to specify the required
accuracy of the DTM and to
carry out validation checks.

Other sensors
Rotary UAVs can carry heavier
payloads and a number of
other sensors have been
developed for these
platforms. LiDAR sensors can
be used for mapping but the
UAV must also carry high

Riegl’s Ricopter can carry various sensors including a laser
scanner.
provided the water is clear
enough – but the system is
not yet available. There are
also infrared, thermal and
multispectral cameras
available for mounting on
rotary UAVs.

Let’s innovate
It may seem strange that
survey companies have
generally been cautious about

UAVs are generally perceived as innovative
and a ‘quick win’...
quality position, heading and
tilt sensors. The sensor
records the first object that
the LliDAR hits on its path –
maybe the top of vegetation,
as well as other objects on
the path. The last ‘return’
reflection of the LiDAR could
be the ground. For this
reason, LiDAR is a much more
effective data source than
photogrammetry for
producing DTMs.
Riegl have a bathymetric
LiDAR system for their large
UAV. This has potential for
surveying river channels –

embracing remote sensing
from UAVs, but as indicated
above, there is in fact a
limited market and a high
cost, in terms of training as
well as capital equipment.
The technology has been
subject to some intense
marketing and plenty of
exaggerated claims. Some
companies who have bought
into the technology have then
in turn sold hard wherever
they see an opportunity.
Whilst they are probably on
solid ground when selling
inspection services, there has
been plenty of evidence of
unprofessional selling when it
comes to mapping. There are
stories of inadequate ground
control for photography; a
meaningless 5m grid DTM of
a sea wall revetment, which
should have been modelled
using a triangular mesh; river
bank surveys where the banks
were covered with tall grass
and many more.

UAV mapping services
suppliers in Engineering
Surveying Showcase. This
includes survey companies that
know about mapping products
and have professionally
qualified employees. Members
of the RICS and CICES are
qualified to advise; associate
members are not. These
companies have teamed up
with companies that have the
equipment and expertise to
carry out the remote sensing.
Between them, their
complementary capabilities
can provide a professional
service.
There is however, also a
‘pull’ mechanism at work
which the professional survey
companies have not
recognised. Large framework
contracts impose a
requirement on the
contractors/consultants to
‘innovate’. UAVs are generally
perceived as innovative and a
‘quick win’, so the
consultants are receptive to
proposals that involve this
technology, whether or not it
is appropriate or indeed
innovative. Furthermore they
have been tolerant of
unprofessionalism and
inadequate results because all
parts of the process – the
innovative as well as the tried
and tested – have been
perceived as new, and so an
element of trial and error has
been deemed acceptable as
part of a development
process, even though there is
plenty of professional
knowledge to call upon.

Let’s be professional
about it

A senseFly drone is used for inspecting a high-rise building.

For those clients who want to
ensure that the mapping
services they buy will be fit for
purpose, we have a table of

See pages 29-37 for
suppliers of UAVs, sensors,
systems and services
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can be combined with
imagery from UAVs, especially
if the same camera is used for
both ‘sorties’.
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UNMANNED AERIAL PLATFORMS

Regulations for Safety in the UK
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 UK’s 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.

Engineering Surveying Showcase October 2016

Small unmanned aircraft
(SUAs)

28

Aircraft of 20kg 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
commercial operation (i.e. for
which he/she is receiving
remuneration) requires
permission to operate from
the CAA.

Flying outside congested
areas
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 500m horizontally
and 400ft 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 an
impression of the flight from
‘on board’ 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.

Flying in congested areas
Operators of small unmanned
aircraft being used for
surveillance or data
acquisition which involves
flying close to people or
objects require permission
from the CAA, whether or
not they are undertaking
commercial operation.
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.

Flying in controlled
airspace
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
encompass the airspace
within either a 2nm or a
2.5nm radius of the airfield)
permission to fly an aircraft
with a mass of more than 7kg
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 the pilot is
sufficiently competent. A risk
assessment / method

statement will be required for
the flight concerned. 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.

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 aircraft
Qualifications
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.resource-uas.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 20kg
and 150kg
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

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
The Regulations relating to all
flying operations within the
UK are contained within
CAP393 Air Navigation: The
Order and the Regulations
(ANO 2016). 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

• Turn to page 37 for
a full listing of UAV
service suppliers

60
60

Copter

22
43

Copter
2
30

2.4
1.2
4
-30
50
65

Weight (kg)

Weight of battery (kg)

Number of rotors

Min. operation temperature (°C)

Max. operation temperature (°C)

Max. wind speed (m/sec)

Y

Real-time image & video download link
6 Mbit

Y

Autonomous emergency landing

Download link speed (Mb/sec)

N

Not applicable

Aeryon MCS

Collision avoidance systems (CAS)

Shielded propellers

Flight planning software

Additional Sensors

Type of Lidar

Type of Camera

Type of IMU

Type of GNSS

HD, IR

102

Wingspan (cm)

Onboad navigation sensors

65
1500

Max. height above ground (m)

50

Max. stay in the air (min)

Max. speed (km/hr)

1.0

Max. payload (kg)

155

Y
Y
Y

Y
Y
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Yes

HD Video + 38 MP camera

Any type of optical sensor weighing up to 2 kg

N

GPS

High Precisions GNSS

Yes

GNSS, IMU, Barometer, Compass

GNSS, IMU, Barometer, Compass

Thermal camera

1

10

senseFly eMotion X

40

40

Aibotix AiProFlight

-10

-20

Any type of sensor such as iR, hyperspectral, ...

1

N

Y

N

Not applicable

Pieneering, EnsoMozaic, Pix4D, Agisoft, Menci

custom environmental detectors, hyperspectral

RGB 24.3 MP or 14 MP, NDVI, CIR, multispectral

MEMS

GNSS, IMU, Barometer, Compass

12

45

-25

0.45
4

1.55

6

3.4

Fixed wing

Surveying, agriculture, environmental

1.2

80
1.7

105

1000

50

0.3

Inspection, mapping, land surveying

Inspection, Mapping, Surveying, GIS

Typical applications
Copter

Aerial imagery, inspection, surveying, mapping

Product description

Platform

The senseFly albris is an intelligent mapping
& inspection drone for professionals,
offering TripleView imaging, advanced
situational awareness and a choice of flight
modes.

The Aibot X6 is a professional UAS, specifically designed for
demanding tasks in surveying and industrial inspection. It takes
independently high resolution, geo-referenced photographs,
which can be processed into point clouds, orthophotos, and 3D
models with great accuracy. As a multi-sensor platform, the Aibot
X6 is able to adapt several types of sensors. Further Aibotix is
offering different applications, software and solutions to work
with these sensors and to support different workflows.

Suitable for a wide range of mapping and surveying
applications, the Aeryon SkyRanger provides; single
operator transport and deployment; up to 50 minutes
of flight time; reliable flight performance in demanding
environments and high winds; integrated payloads and
software solutions.

ATLAS

Aeryon Labs Inc

C-ASTRAL

albris
senseFly

Aibot X6
Aibotix GmbH

Aeryon SkyRanger

PRODUCT

Company

UAV PLATFORMS & SYSTEMS

29

Typical applications

0.300

1
100

Max. stay in the air (min)

50
21

Max. operation temperature (°C)

Max. wind speed (m/sec)

Analog or Digital CODFM or LTE

Y

Y

Real-time image & video download link

Download link speed (Mb/sec)

Y

Y

Autonomous emergency landing

Y

Y

Y

Not applicable
Y

Not applicable
N

Solapp

Solapp

HD EO/IR Surveillance Turret

EO/IR Surveillance (DT-eye)

Riegle VUX-1

3 Bands (RGB), Micasense (RGB + NIR), Lidar

All-axis

GeoPilot

3 Bands (RGB) or 5 Bands (RGB + NIR) = Micasense

All-axis

GNSS, IMU, Barometer, Compass

20

55

-10

1

0.5

14

330

4000

110

150

2

Fixed wing

Survey, mapping, surveillance, agriculture

Delair-Tech

DT26X

IR,Multil, Hyperspectral, Laser spectrometer

24 Megapixel with 19mm or 30mm lens

GEOL1+GLOL1CA+GLOL2CA+GPSL1CA+GPSL2PY+GPSL2C

GNSS, IMU, Barometer, Compass

14

55

-10

1

0.5

Collision avoidance systems (CAS)

Shielded propellers

Flight planning software

Additional Sensors

Type of Lidar

Type of Camera

Type of IMU

Type of GNSS

GNSS, IMU, Barometer, Compass

-25

Min. operation temperature (°C)

Onboad navigation sensors

1
1

Number of rotors

Weight (kg)

Weight of battery (kg)

4

Wingspan (cm)
2

180

230

Max. height above ground (m)

80
3000

100
5000

Max. speed (km/hr)

120

Fixed wing

Fixed wing

Survey, mapping, surveillance, agriculture

Delair-Tech

DT18

Max. payload (kg)

Platform

3D, 2D mapping, surveying

Product description

C-ASTRAL

Company
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The industry leading BRAMOR gEO UAS family is suited
for surveying and remote sensing applications in areas
where replacement of the standard surveying methods is
needed. It is capable of measuring precise results down to
1 cm with a Ground Sampling Distance that starts at 0.9
cm.

Bramor gEO UAV

PRODUCT
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N

Y

N

EasyMap GCS

optional NIR camera

Sony NEX

MEMS IMU

GNSS, IMU, Barometer, Compass

15

40

-15

1

0.7

1.4

90

1000

90

45

0.35

Fixed wing

Surveying, precision agriculture, forestry, mining

EasyMap UAV is the most userfriendly photomapping tool on
the market. Made of durable composite materials, with
100% automatic operations, high speed and excellent wind
penetration, easy hand launch and super safe belly landings
â “ you really do not need nothing else for everyday
photomapping

Trigger Composites

EasyMap UAV

UAV PLATFORMS & SYSTEMS

L1 C/A code

L1/L2 GNSS (GPS/GLONASS/SBAS/QZSS)

Y
N

Real-time image & video download link

Download link speed (Mb/sec)

Y

Autonomous emergency landing

eMotion 2

WX (18.2 MP)

GNSS, IMU, Barometer, Compass

GNSS, IMU, Barometer, Compass

GNSS, IMU, Barometer, Compass

Precision agriculture version with NIR sensors
Pteryx GCS

S110 RGB, thermoMAP
eMotion 2

N

N
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Y

Y

Real time video as option

N

Y

Not applicable

Sony NEX

WX (18.2 MP)

MEMS IMU

10

Collision avoidance systems (CAS)

Shielded propellers

Flight planning software

Additional Sensors

Type of Lidar

Type of Camera

Type of IMU

Type of GNSS

Onboad navigation sensors

45

0.140

12

8

3
1.5

0.405

40

12

8

270

96

Y

Y

N

RIEGL VUX-1UAV

GNSS, IMU, Barometer, Compass

8

60

-5

9

192

70
2400

90

16

1000

1

40

45

-15

Max. wind speed (m/sec)

60

1
120

0.15

1

Max. operation temperature (°C)

30

Fixed wing

Copter

Mapping, precision agriculture, surveys, DSM

Fixed wing

Agriculture, mapping, surveying, archaeology

RiCOPTER, RIEGL's ready-to-fly remotely piloted
airborne laser scanning system is a highperformance UAV which can be equipped with
the RIEGL VUX-1UAV survey-grade LiDAR sensor
to offer a fully integrated turnkey solution.

RIEGL LMS GmbH

RiCOPTER with VUX-SYS

Mapping, surveying, GIS, research, construction

We proudly introduce you Pteryx v2014: high
endurance photomapping UAV that is suited
especially for precision agriculture and large
area mapping. High payload, and redesigned
structure, electronics and software make this
well known UAV even better then before.

Pteryx UAV
Trigger Composites

eBee
senseFly

-15

1

Weight of battery (kg)

-15

0.7
0.405

Weight (kg)

Min. operation temperature (°C)

96

Wingspan (cm)

Number of rotors

90
1000

Max. height above ground (m)

45

Max. speed (km/hr)

0.15

Max. stay in the air (min)

Fixed wing

Survey-grade mapping drone

Max. payload (kg)

Platform

Typical applications

Product description

senseFly

Company

eBee RTK The survey-grade mapping drone. Capture Use this fully autonomous drone to capture
aerial photography to produce orthomosaics & 3D high-resolution aerial photos that you can
models with absolute accuracy of down to 3 cm transform into accurate orthomosaics & 3D
without Ground Control Points.
models.

eBee RTK

PRODUCT
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LiDAR mapping, inspection, hyperspectral

Product description

Typical applications

2.5

18
90

Max. payload (kg)

Max. stay in the air (min)

1
1
-10
40
10

Weight (kg)

Weight of battery (kg)

Number of rotors

Min. operation temperature (°C)

Max. operation temperature (°C)

Max. wind speed (m/sec)

Y
Y

Autonomous emergency landing

Real-time image & video download link

Download link speed (Mb/sec)

N

N

Collision avoidance systems (CAS)

N

Y

Yes

Ground Station

Shielded propellers

Aeroscout ALMI Technology / GCS

On customer request

Flight planning software

Additional Sensors

Velodyne VLP-16

Changeable

optional

Type of Camera

RIEGL laser scanner

Applanix Type 68 (AP15)

included

Type of IMU

Type of Lidar

BD982

included

GNSS, IMU

100

50

-40

8

Type of GNSS

GNSS, IMU, Barometer, Compass

47

Wingspan (cm)

Onboad navigation sensors

25
2.5

320

Max. height above ground (m)

0.7

30
100

55
300

Max. speed (km/hr)

60

Copter

Copter

Platform

The Sky-Scanner system has been tested in Italy at the
beginning of 2015, in cooperation with ASCO-DAITO who
had the opportunity to evaluate its reliability and accuracy.
ASCO-DAITO has introduced the system in the important
event EE-Tohoku exhibition next June 1st
(http://www.thr.mlit.go.jp/tougi/eetohoku/ee16/)

The Aeroscout Scout B1-100 UAV helicopter is a completely
autonomous, unmanned helicopter. The standard configuration
includes the flight control system, redundant power electronics,
an onboard electric starter, and a 10l fuel tank. This
configuration allows integrating additional 18kg of a customized
heavy payload unit. The flight endurance with the maximum
payload can achieve 1.5 hours for typical environmental
conditions
Inspection, mapping, surveying, photogrammetry

Siteco Informatica

Aeroscout GmbH

Company

Sky-Scanner

Scout B1-100 UAV Helicopter

32

PRODUCT
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optional

Y

Y

N

SmartPlanes Ground Control Station

NIR Camera, Thermal, MultiSpectral

Ricoh GR II (large sensor, APS-C)

PPK, GNSS, Galileo, Glonass, Beidou

GNSS, IMU, Barometer, Compass

13

40

-20

1

0.2

0.8

120

3700

70

60

0.6

Fixed wing

Aerial survey, point cloud, DSM, orthophotos

Proven through thousands of flight missions over the past
few years our system has an amazing track record of
reliability and quality. We offer much more than just a
drone. The SmartPlanes system consists of three central
components: the drone, all the required software and
accessories, and support services.

SmartPlanes

SmartPlanes Freya

Y

Y

N

Gas sensors

RGB, Thermal, IR, NIR

AscTec AutoPilot

AscTec High-Performance GPS

GNSS, IMU, Barometer, Compass

15

35

0

8

0.45

0.98

82

1000

60

0.75

0.75

Copter

Mapping, inspection, survey, monitoring

Topcon Europe Positioning

Topcon Falcon 8

UAV PLATFORMS & SYSTEMS

163
2.73

Max. height above ground (m)

Wingspan (cm)

Weight (kg)

13.9

Max. wind speed (m/sec)

Not applicable

Shielded propellers

N

Real-time image & video download link

Download link speed (Mb/sec)

Y

Autonomous emergency landing

Collision avoidance systems (CAS)

Mavinci desktop

NR Camera

RTK

Flight planning software

Additional Sensors

Type of Lidar

Type of Camera

Type of IMU

Type of GNSS

GNSS, IMU, Compass

45

Max. operation temperature (°C)

Onboad navigation sensors

-20

Min. operation temperature (°C)

Number of rotors

Weight of battery (kg)

65
2600

Max. speed (km/hr)

2.9
0.56
1
-20
48
15

2.5
0.6
1
-20
48
18

Trimble Access Aerial Imaging module

N
Y
N

Trimble Access Aerial Imaging module

N
Y
N
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Near infrared sensor (optional)

Sony a7R 36 MP mirrorless full frame

Sony NEX5R 24 MP mirrorless APSC

L1/L2 GNSS, 20 Hz (GPS, GLONASS, BeiDou, Galileo)

GNSS

100

100

35

50

55

Max. stay in the air (min)
140

0.5

0.5

0.55

Max. payload (kg)

750

Fixed wing

Fixed wing

140

Surveying, mining, construction, agriculture

Engineering, surveying, mining, construction

Platform

Typical applications

750

The Trimble UX5 HP is a professional aerial mapping system,
designed to capture the highest image accuracy for survey
applications. The features of the new UX5 High Precision
include an integrated Trimble GNSS receiver, a powerful new
camera, and a selection of camera lenses available for the
ultimate in system flexibility.

Engineered to help mapping and surveying professionals
who require the highest accuracy work more efficiently, the
Trimble UX5 sets the standard in mapping and surveying by
combining a robust and highly user-friendly system with a
custom-designed camera that offers the most impressive
deliverables. The Trimble UX5 keeps you productive all day
long - whatever job you\'re working on.

No need for ground control point establishment
or positioning can save up to 50% project time
â ¦ Sirius PROs onboard GNSS RTK provides
accurate real time positioning, giving instant
image capture location. Intuitive desktop
software completes the package.

Fixed wing

Trimble

Trimble

Company

Product description

Trimble UX5 HP

Trimble UX5

TOPCON SIRIUS PRO

Topcon Europe Positioning

PRODUCT

Y

Olympus 16 MP with interchangeable 14 mm lens

10

45

-10

6

1.1

2.7

85

750

32

20

2.3

Copter

Aerial mapping, inspection

The Trimble ZX5 is another accurate, reliable tool in
Trimbleâ ™s family of UAS solutions. Fast to setup and
easy to operate, the Trimble ZX5 allows you to quickly
collect data in the field so you can create the dynamic
deliverables required for todayâ ™s jobs. Orthography
down to 1 mm image resolution and 3D models generated
as easy as ever before.

Trimble

Trimble ZX5 Multirotor UAS

UAV PLATFORMS & SYSTEMS
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AERIAL CAMERA SYSTEMS

AERIAL CAMERA SYSTEMS
SYSTEM

IGI DigiCAM-60

CS-6500

CS-MS1920

Company

IGI

Teledyne Optech

Teledyne Optech

1000

300 (600 optional)

300

Camera unit Weight [kg]

1.7

1.9

2.8

Camera unit Length [m]

0.1

0.167

0.149

Camera unit Width [m]

0.13

0.110

0.089

Camera unit Depth [m]

0.12

0.106

0.097

Power requirements

15W

10-15V; 1A

12VDC; 1.5A

IGI AEROcontrol 512Hz

compatible with any GNSS/INS

compatible with any GNSS/INS

Type of mission planning software

IGIplan

Compatible with any

Compatible with any

Type of post-processing software

IGI AEROoffice, IGImatch

DGX ColorPhysics; Any

DGX ColorPhysics; Any

35; 50; 85; 135; 180

20; 85

Storage capacity [Gb]
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Type of GNSS/ INS positioning system
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Lenses: focal lengths [mm] 28; 35; 50; 80; 100; 150; 210; 300
Lenses: interchangeable

Y

Y

N

Type CCD

-

Interline

Interline

Megapixels

60

29

2

CCD RGB

Y

Y

Y

CCD IR

Y

Y

Y

86°

50°

42

Min. flying height [m]

0

100

100

Forward motion compensation

N

N

N

Geometric calibration

Y

Y

Y

Radiometric calibration

Y

Y

Y

Max. across-track FOV [deg]

TO GET YOUR PRODUCTS LISTED LIKE THE COMPANIES ABOVE GO TO:

The world’s largest product database for surveying, navigation and machine guidance
Add your products to Geo-matching.com by registering online today!

www.Geo-matching.com

JOIN
US!

PHOTOGRAMMETRIC PROCESSING SOFTWARE

PRODUCT

Pix4Dmapper

DatuGram 3D

UASMaster

Company

Pix4D

Datumate

Trimble

Product description Pix4Dmapper software automatical
converts images taken by hand, by
drone, or by plane, and delivers
highly precise, georeferenced maps,
mosaics and 3D models. They’re
customizable, timely, and
compliment a wide range of
applications and software.
Single software package (one
module only) with different
commercial options: Buy (One-time
charge license) or Rent (Monthly or
Yearly subscription plans)

DatuGram™3D software is a Field- UASMaster is the right tool for complete
to-Plan application allowing surveyors to
processing of data acquired with
make accurate geodetic measurements
unmanned aircraft systems (UAS).
and draw draft CAD plans and maps UASMaster combines ease of use with the
directly from images photographed using
full power of a photogrammetric
standard digital cameras.
workstation. The software bridges the gap
DatuGram™3D is applicable for
between simple near black-box workflows
surveying projects on a 1:250 scale, such
for non-photogrammetrists and
as as-built surveys, volumetric analysis of
photogrammetry expert workflows.
stockpiles, geodetic mapping of
UASMaster includes advanced technology
buildings, roads, tunnels, junctions, that has been customized to provide high
engineering structures, forensic and
quality results from the special
accident scenes, mines, earth works,
characteristics of UAS data. It easily
archaeological artifacts, film sets, and
integrates into the Inpho world of
much more.
photogrammetry and 3rd party workflows.
No, All-In-One solution for UAS acquired
imagery from georeferencing incl. camera
calibration to point cloud matching and
orthomosaicking including editing
capability. Perpetual, demo, rental, bundle
with UX5 hardware

Modular

-

-

-

Licence configuration

Y

Trial, perpetual, and time based

-

Windows

Windows 7, Vista

16Gb

8 core or more (16 core support per license)

16000

16000

16000

100

100

not applicable

NVIDIA

NVIDIA

Nvidia Quadro 4000

Any camera

Areal frame up to 40 Megapixels,
acquired by any UAS hardware (fixed
wing or multirotor platforms)

Operating system(s) Windows XP, Vista, 7, 8 10 - 64 bit
CPU (preferred) Intel i5/i7/Xeon recommended
Preferred RAM memory [Mb]
Preferred data storage capacity [Gb]
Preferred graphic card

Supported image sources Any camera and lens (including

Compact, SLR, Multispectral,
Tetracam, GoPro, Fisheye lens)
Oblique Images supported

Y

Y

Y

Automatic interior orientation

Y

Y

Y

Relative

Y

Y

Y

Automatic aerotriangulation

Y

Y

Y

Automated blunder detection

Y

N

Y

Self calibration

Y

Y

-

N

-

images simultaneously processed
True orthoimage generation

Y

N

Y

Dense DSM creating capability

Y

N

Y

DSM to DTM filtering

Y

N

Y
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UAV LIDAR SENSORS

UAV LIDAR SENSORS
PRODUCT

RIEGL VUX-1UAV

RIEGL VUX-1LR

Company

RIEGL LMS GmbH

RIEGL LMS GmbH

Description

Total weight [kg]

Engineering Surveying Showcase October 2016

Type of GNSS/INS positioning system

36

The RIEGL VUX-1UAV is a very
lightweight and compact laser
scanner, meeting the challenges
of emerging survey solutions by
UAS/UAV/RPAS, both in
measurement performance as in
system integration.

3.5

3.5

optional

optional

Data storage facilities

int. 240 GByte SSD Memory, ext. USB devices int. 240 GByte SSD Memory, ext USB devices

Mission planning software

RiACQUIRE, RiMTA, RiWORLD, RiPROCESS RiACQUIRE, RiMTA, RiWORLD, RiPROCESS

Postprocessing software
Wavelength [nm]

0.5

0.5

1

1

time of flight measurement

time of flight measurement

Min. pulse frequency [Hz]

50000

50000

Max. pulse frequency [Hz]

550000

820000

330

330

practicallly unlimited

practically unlimited

Y

Y

Standard pulse length [ns]
Beam divergence [mrad]
Type/class laser
Eyesafe range [m]
Scanning method

Max. field of view [deg]
Max. number of recorded echoes per pulse
Full-wave form digitization
Platform

Helicopter, Fixed-wing, RPAS (UAV/UAS)

Min. flying height [m]
Max. flying height [m]

530

01908 774 777
Milton Keynes, Glasgow,
Swansea

01743 284 800
Glasgow, Stockton, York,
Manchester, Shrewsbury, Exeter,
Winnersh, Croydon

Various Approved
Suppliers

Alistair Walls
ali@jcwhite.co.uk

MRICS
Yes
Yes
01303 261212
Hythe, Kent

Simon Briggs
info@geodime.co.uk

AMIQ
No
No
01903 741035
Storrington, West Sussex

Atec 3D only carry out UAV
services. All ground survey
control, additional
conventional survey &
processing carried out inhouse. All projects quality
checked before issue.

Thermal, Multi-spectral
Geodime employs four
qualified pilots, undertaking
numerous UAV missions
annually alongside
traditional surveying. We
service a number of sectors
including heritage, mining
and agriculture.

RGB, Thermal, Video

CAA approved and
worldwide insured with over
14,000 UAV flights to date.
Experienced in UAV survey
and inspection. 45 full time
employees including Land
Surveyors and Inspection
Engineers.

Additional information (< 25 words)

Other sensors (<5 key words)

Yes

Approved Suppliers & Inhouse capability

CAA approved and
worldwide insured with over
All our approved suppliers 14,000 UAV flights to date.
have completed our vendor Experienced in UAV survey
and inspection. 45 full time
assessment and can be
subjected to random audits. employees including Land
Surveyors and Inspection
Engineers.

RGB, Thermal, Video

Yes

Actec Falcon 8 & Flyability
Gimball
Yes

N/A

Partner with SenSat

Nottingham

(0) 1159601212

Yes

Yes

FRICS, FInstCES

john@uavsurveys.co.uk

SenSat pilots are BNUC /
PFAW qualified / Approved
pilots. All ground control,
infill survey and validation
carried out in-house.
Permission to fly over live
roads.

RGB, Thermal IR, Near IR

In house and sub consultant

In house and sub consultant

Yes

DJI Inspire (Sub 7Kg)

UAV Surveys specialise in
airborne survey solutions for
a diverse client base using
BNUC-s qualified pilots.
Projects range from simple
360˚ panoramics to coastal
erosion surveys, inc photo
control and post-processing.

Thermal IR, multispectral,

No

in-house

Yes

Multirotor G4 Surveying
Robot

Quest UAV Q200

UAV Operators

Braintree, Essex

+44 7902925230

yes

FRICS, BNUC-S, FCIArb,
AoE
No

John Phillips

James Hulme

www.uavsurveys.co.uk

UAV Surveys

James.hulme@
towersurveys.co.uk

www.towersurveys.co.uk

Tower Surveys Ltd

Mavinci Sirius & C-Astral
Sensefly EBEE (Sub 7Kg)
Bramor

Partner with
CYBERHAWK

Yes

Yes

Yes

Various

Various

No

Yes

MRICS, MinstCES, MAPM

phil.wright@ogilvie.co.uk

Phil Wright

Approved Suppliers & Inhouse capability
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Yes

No

Yes

Lidar data processing & mapping services

in-house

in-house

Yes

Yes

Yes

Actec Falcon 8 & Flyability
Gimball

Rotary UAV models used

Photogrammetric processing & mapping

Inspire & Phantoms

Multiple

Mavinci Sirius & C-Astral
Bramor

Fixed-wing UAV models used

Yes

Sensefly Ebee

Multiple

Operator

Operate UAV or use supplier

Inspection services

Partner with Atec 3D
(Folkestone)

In-house service

Livingston

Base location

01506 592187

No

Regulated by RICS

Contact telephone number

No

MRICS, MInstCES

nick.blakeway@ jacobs.com

Nick Blakeway

www.ogilvie-geomatics.co.uk

Phil Buchan

www.jacobs.com

philip@thecyberhawk.
com

www. thecyberhawk.com

www.jcwhite.co.uk

Ogilvie Geomatics

www.geodime.co.uk

Jacobs UK Ltd

J C White Geomatics Ltd

Geodime

Cyberhawk

Member of TSA

Directors professional memberships

Contact email address

Contact name

Website

Company name

UK-based companies offering mapping/ inspection services by UAV

UAV SERVICE PROVIDERS
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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!

A low tide survey carried out by Jim Dean, of 4DCES surveys to measure
long-shore drift. This was flown using a Trimble drone and processed in
n4ce. It shows a beach on the River Tamar estuary at Cargreen in Cornwall.
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, UK
t: +44 (0)1509 504501
f: +44 (0)1509 600079
e: enquiries@appsincadd.co.uk
w: www.appsincadd.co.uk

Cadcorp
Cadcorp is a British software and services company specialising in the
development of geographic information systems (GIS) and web
mapping software. Cadcorp is the author and owner of the Cadcorp
Spatial Information System® (Cadcorp SIS®).
Cadcorp SIS products address all phases of spatial information
management and are well-suited to addressing one of the major
challenges facing the geomatics sector, namely how to integrate the

use of CAD and GIS data on the engineering desktop.
Cadcorp software provides unsurpassed capabilities to share
spatial data between the two domains, offering both file- and serverbased sharing of spatial data. Cadcorp SIS can read over 160
different CAD and GIS file, database and image formats natively
without translation; in addition, an easy-to-use DXF Exporter tool is
included 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.
www.cadcorp.com/products/free-mapping-software
Contact:
Cadcorp, Sterling Court, Norton Road, Stevenage, Herts, SG1 2JY, UK
t: +44 (0) 1438 747996
e: cadcorp@cadcorp.com
w: www.cadcorp.com

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.
Contact:
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

Engineering Surveying Showcase October 2016

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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LSS
LSS is a land survey processing and DTM package from the UK 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. It will also
import data in DXF, GENIO, CSV, LandXML etc.
There are three LSS products, LSS Solo, Vista and Elite. Users pay an
annual licence fee which includes technical support and software
updates. The software uses a USB dongle and can be installed on
several computers and the dongle moved or shared across a network.
Runs on Windows PCs and tablets (including Win10). Training courses
are held once a month.
LSS Solo downloads/uploads to EDM and GPS equipment; produces
a 3D contoured survey or building elevation with editing of levels, line
styles, annotation and the addition of points via a set of qualityassured CAD-Pro commands. £250 a year.
LSS Vista includes 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. £500 a year.
LSS Elite A comprehensive range of advanced volume options,
isopachytes, plus slope and earthworks designs, restoration and topsoil
stripping, tools for restoration models, line of sight and visibility
analysis (ZVI and ZTV), rail survey overlap adjustment and gauge
reporting. £750 a year.

SOFTWARE FOR GEOMATICS

LSS Point Clouds will read point cloud data in E57, LAS, LAZ, PTS or
XYZ with or without Intensity and/or RGB. A software "Pipe" links the
point cloud to the LSS DTM for rapid 3D digitising of line drawings,
elevations and DTMs. £250 a year.

Education for teaching and non-commercial research use. £250 a
year for a ten-user network system (including dongle) or £1,000 a year
no limits and including Point Clouds.
PASSPORT for non-commercial collision investigation. The
package includes the Elite system, Point Clouds and inclusive
training tokens.

MBS
MBS Survey Software Ltd is an independent software house providing
solutions for built environment professionals through our building,
hydrographic and Rights of Light software packages. The advanced
technical efficiency of our software allows our users to offer a
measurable reduction in both time and cost. The software is developed
by experienced practitioners in the field, giving it the advantage of
being thoroughly tested on real jobs. You can be confident that MBS
software meets the critical requirements for quick and cost efficient
surveying.
MBS Floor Plans allows for real time graphical capture of all the
elements required for the production of scale drawings of floor plans.
Using a tablet PC, the surveyor can input spatial data directly from a
Total Station, a hand held laser measuring device or a steel tape on
site.
MBS Elevations enables the surveyor to survey building elevations
with a reflectorless Total Station and view the results graphically as it is
being measured.
MBS RXS Tools is a 3D modelling application for the processing of
river channel surveys. Written within AutoCAD, this suite of tools
enables processing, manipulation, editing and presenting of data
required for inshore hydrographic surveys, with all major hydrographic
exports supported.
MBS Waldram Tools is a specific package designed to deal with the
common daylight/sunlight issues highlighted as part of the planning
process as well as the less common issues surrounding Rights of Light.

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

Contact:
MBS Survey Software Ltd, 102 Vox Studios,
The Old Marmite Factory, 1-45 Durham Street,
London, SE11 5JH
t: 020 3176 0984
e: info@surveymbs.com
w: surveymbs.com
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A quarry drone survey (point cloud) with the DTM overlaid in LSS and
the user in the process of digitising a top of bank.
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benches at the same time. Overbreak and underbreak calculations are
presented in easily auditable cross sectional format.
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
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
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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 driv- throughs 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.
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
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objects and road markings, direct output to Google Earth.
Free trial version available.
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Contact:
Atlas Computers Ltd, 15 Moyville Lawns, Taylors Lane, Rathfarnham,
Dublin 16, Republic of Ireland
t (Ireland): +353 (0) 1 4958714/5/6 e: sales@atlascomputers.ie (Ireland)
t (UK): 01480 404888
w: sccs@sccssurvey.co.uk (SCCS, UK) w: www.atlascomputers.ie
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South Survey Ltd, official UK suppliers of Microsurvey Software
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.
FieldGenius 8 has evolved into the most powerful and productive data
collector in the land surveying market. Code-free linework, smart points and live
graphics make FieldGenius the choice of organizations that value productivity.
MicroSurvey CAD 2016 Powered by IntelliCAD, Field to finish has
never been this easy. Available in 5 different editions, MicroSurvey
CAD is the design solution engineered especially for Surveyors.
Premium includes advanced surveyor tools such as COGO, DTM, and
DESIGN functions. Ultimate the surveyor tools plus point cloud
processing. And Studio includes everything plus animation capabilities.
The Standard and Basic versions provide different feature levels to
suit those who calculate and draft, or those who just need robust
survey calculations with minimal drafting.
STAR*NET 8 is latest version of the easy to use survey network
adjustment program. The software 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 and
Trimble 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 2017. We also the EZSurv which is a GNSS

Post-Processing software that provides a reliable and efficient RTK offline
solution to improve the accuracy of your survey or GIS data. With
EZSurv, you can also view 10,000 base stations, accessible automatically.
Trial versions are available to download from our website.
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 exported too; aimed at
both the surveyor and engineer. Storm GeoRiver maps river information
from the field and existing hydraulic models into digital data files.
Exact structure details, bed geometry and surface types can be exported
into the new Environment Agency EACSDv3.2 format. 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. The software is owned
in a partnership between Storm Geomatics Limited (River Surveyors) and
JBA Consulting (Hydraulic Engineers) and is currently undergoing
considerable investment. Storm GeoRiver sets out to standardize river
model data organisation making it effortless to handle and consequently
improve flood risk model quality across the globe.

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.
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 Matchworks, Speke,
Liverpool, L19 2PH
t: +44(0)845 450 4300
e: info@topconsokkia.co.uk
w: www.topconpositioning.co.uk

K-Mobile data capture software
Fully customisable by the end user or KOREC, K-Mobile (Android and
Windows) is easy to use mobile GIS data collection software that offers all
the standard features you would expect from high end mapping software
along with a host of extras such as cloud data transfer and lone worker
tracking. Additional application specific modules are also available
including K-Asset, K-Environment and K-Utilities.
K- Mobile runs on a variety of handheld devices including all Trimble
Windows Mobile hardware platforms from high accuracy handhelds (cm),
to more basic devices (3-5m), as well as the latest tablet technology. An
Android version is also available offering full functionality and is an ideal
choice for those considering a widespread roll-out who wish to reduce
project overheads by using existing hardware.
Contact:
KOREC Group
t: 0345 6031214

e: info@korecgroup.com

w: www.korecgroup.com

Stay up to date with the latest systems and software
developments by reading GeomaticsWorld
www.pvpubs.com/GeomaticsWorld/Subscribe

MOBILE MAPPING INDOORS

Creating decision-ready
intelligence – LAX case study

INDOOR MOBILE MAPPING
– the next step in
as-built 3D site
documentation
KOREC’s Chris Harris believes that indoor
mapping technology is key to opening new
markets and filling a BIM shaped hole.
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Left: Trimble’s TIMMS cart
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SURVEYORS HAVE BEEN USING
laser scanners for years and
the UK has a very mature
market in this field thanks to
the robust adoption of the
technology from its outset.
However, traditional tripodbased laser scanning has, in
essence, not seen any major
developments in the last
decade. Scanners have
become smaller, ranges have
extended and they have
become faster - as has the
software. But the
fundamentals remain the
same. Whilst many
organisations regularly carry
out 3D laser scans it is not a
technology that lends itself to
internal scanning within large
buildings due to the amount
of time and consequent cost
that projects of this sort
generate. Nonetheless, the
need for 3D indoor geospatial
views of all kinds of
infrastructure is growing,
whether for up-to-date plans
of large public areas (for rapid
response, public safety, law

enforcement etc), for general
commercial building
management or for BIMdriven applications like asbuilt modelling and facilities
management.
A ‘next step’ technology is
required to bridge the gap
which has opened up
between what we have,
namely 3D laser scanning,
and what we need, a means
to cost-effectively and
accurately survey the interiors
of large buildings. This next
step has now arrived
conclusively in the form of
indoor mobile mapping
technology, a technology
that’s not new - it has been
in existence for over five years
- but one that is now a
commercially available and a
viable option through TIMMS
2 (Trimble Indoor Mobile
Mapping Solution), a second
generation launch refined for
serious commercial usage.

technologies for capturing
spatial data of indoor areas of
all sizes and locations. It
provides both LiDAR and
spherical video, enabling the
creation of accurate, real-life
representations (maps,
models etc) of an interior
space and all of its contents
such as desks, chairs, stairs
and doors, all to 20mm
accuracy. Operated manually,
the push-cart design allows
users to accurately model
interior spaces at walking
pace, without accessing GPS.
The solution combines
four core elements:

Opening up new markets
TIMMS is a fusion of

4. Applanix Advanced
Positioning System

LAX project requirements

Challenges

Results with TIMMS

• Scan and geo-reference
over 1.8 million sq. ft
of airport terminal
space

• Airport must remain
open – scan while
occupied

• Scanned 1.8 million sq.ft
in under 30 hours
reduced from 21 days
using traditional tripod
based Lidar methods

• Produce accurate asbuilt models for GIS
• Document all assets:
chairs, booths,
ticketing stands,
computers etc.

• Must be done fast

1. Spherical camera
2. LiDAR engineered to work
indoors in mobile mode
3. Computers and electronics
for completing data
acquisition and data
processing for producing
final 2D / 3D maps and
models

• Minimal impact on
airport operations

• No airport closure

• Must be highly accurate

• Produced full, complete,
accurate as-builts
• Minimal impact to
airport operations

Productivity is key to the
successful take up of new
technology and whilst
undoubtedly TIMMS is at the
beginning of the technology
adoption lifecycle, it is already
finding traction on jobs
previously deemed too
expensive to scan. One of these
is a project carried out recently
at Los Angeles’ Lax airport.
The challenge was to
quickly map over 1.8 million sq.
ft. of interior space at this busy
airport while it remained open
for operations. Using TIMMS,
the survey was carried out at
walking pace taking just 31
hours to scan the two terminals
compared to traditional
methods which would have
taken over a month.
Additionally, no area of the
airport was closed during the
work because TIMMS could
perform the scanning process
during the day with passengers
around, avoiding any disruption
to the normal running of the
airport. The final as-built
models, which included all
furniture, equipment, booths
etc. were produced by a CAD
design team in around 100
hours, and delivered to the
client’s schedule.

TIMMS v. 3D laser scanning
– small building case study
Whilst the LAX case study
makes impressive reading, we
decided to carry out our own
small scale test of TIMMS on
the KOREC two-storey office
in Huntingdon which occupies
approximately 7,500 sq ft. In
a previous project the whole
of the inside of the building
had been surveyed with a
compact, standard 3D laser
scanner. The job took a day
to complete with 40 internal
laser scans required. The scan
data then took 1.5 hours to
process in Trimble RealWorks
software to create a fully
registered point cloud.
I then undertook exactly the
same survey using the TIMMS
cart. Each room in the office
building was scanned with the
cart being taken up to the first
floor by lift. The initialisation
process, which takes into
account gravity and rotation of
the earth etc, took 20 minutes
and I additionally established a
control point on each floor.
Carrying out the survey at a
walking pace, I completed the

MOBILE MAPPING INDOORS

entire office in 30 minutes and
then processed the data to
create a fully registered point
cloud. Processing is a fast and
straight forward 1:1 process and
in this case took 20 minutes,
matching the scan time. In total,
the whole job was undertaken
in less than 45 minutes!

Taking BIM to a completely
new level

Above: TIMMS generated point cloud of the Huntingdon office site
Below: 3D model of the Huntingdon office site from TIMMS data
Engineering Surveying Showcase October 2016

Whilst this is a small site and
TIMMS benefits are felt much
more widely on large scale
projects, I was impressed by the
potential of the system,
especially for BIM related work.
TIMMS can document whole
buildings in hours and does not
require site closure or any
downtime to do so. The site can
be revisited as many times as
necessary during the
construction process to
ascertain different levels of
information, to the mm (for
example 1st fix, 2nd fix etc).
Stakeholders can then make
informed decisions about
services long since buried
behind layers of plasterboard;
and they can do this from their
PC not by making site re-visits!
Furthermore, this information is
not just derived from an
engineer’s or surveyor’s field
notes and added manually into
a model but real 3D
documented data as well as
colour photography, all georeferenced.
To summarise, TIMMS is
the next step in as-built (and
as building) 3D site
documentation. No site is too
large and the largest sites are
where this system makes the
most amount of sense. TIMMS
ensures all assets are
documented properly to give
huge cost savings well into the
future of a building life cycle.
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The world’s largest product database for surveying, navigation and machine guidance
Add your products to Geo-matching.com by registering online today!
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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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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

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-mail: info@geodime.co.uk
Contact: Myfanwy Fisher

Azimuth Land Surveys
28 Cardiff Road,
Newport,
NP20 2ED
Tel: 01633 263575
Fax: 01633 213767
e-mail: enquiries@azimuthgroup.co.uk
Contact: Neil Fowler
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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

Ogilvie Geomatics

NRG Surveys

Maltby Land Surveys Ltd

Geodime Ltd

Azimuth Land Surveys

Aworth Land Surveys Ltd

APR Services Ltd
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Looking for a company with special
experience? Check our chart for details
of leading firms for more information.
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Ogilvie Geomatics
Warren Yard,
Wolverton Mill,
Milton Keynes,
MK12 5NW
Tel: 01908 774777
e-mail: phil.wright@ogilvie.co.uk
Contact: Phil Wright
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TECHNICAL SERVICES

Classified Engineering
surveyingshowcase2016
We estimate that Showcase reaches over 20,000 surveyors, engineers and other professionals who work in geomatics, use
geomatics technology or commission geomatics specialists. To advertise in Showcase’s Classified section, call +44 (0)1438 352617.
MEASURING SURVEYS

SURVEY SOFTWARE

SURVEYS
MALTBY LAND SURVEYS LTD

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

MEASURED EXCELLENCE
For all types of measured
surveys

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

0800 833 312
contact@ogilvie-geomatics.co.uk
www.ogilvie-geomatics.co.uk

www.geodime.co.uk

Showcase
Classified Services

contact Sharon Robson on
+44 (0)1438 352617 or

We are a full member of The Survey Association.
www.azimuthlandsurveys.co.uk
enquiries@azimuthgroup.co.uk
tel: 01633 263575

sharon@pvpubs.demon.co.uk
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Topographical Surveys
Measured Building Surveys
Engineering, Deformation & Utility Surveys
3D Laser Scanning inc. Scan&Go Elevated System dealership
BIM (Revit) model production
Boundary Surveys & Expert Witness Reports
UAV Mapping, Inspection Surveys & Aerial Photography
Survey Consultancy
Ordnance Survey Digital Map Reseller

expertise in the next issue,

Topcon

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

Since 1988 we have successfully completed over
3500 surveys at home and overseas.
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GEOPOSITIONING SOLUTIONS
topconpositioning.com/en-gb/elite

INTRODUCING

THE ELITE SURVEY SUITE

MULTIPLE TECHNOLOGIES, ONE POWERFUL SOLUTION
Our new combination of products and services make your jobs faster, easier, and more profitable.
Get the industry-leading solutions that can take your surveying to ELITE levels.

JOIN US AT OUR ELITE SURVEY SUITE EVENTS
08.11.16 Southampton & 10.11.16 London
www.topconpositioning.com/en-gb/events

