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flying and introducing new higher resolu-
tion lidar height datasets for cities at 4
points per metre, and extending resolution
to 8 points per metre for the central
business areas. They have also acquired
airborne lidar height data for the central
London business area at 12 points per
metre. 

With the availability of these higher
resolution datasets Infoterra are actively
extending the potential of height data and
successfully meeting customers’ demands
for more detail. The higher resolution data
allows all the complex building features to
be captured and modelled precisely in 3D.
They expect that customers such as urban
developers, architects and city modellers
will increasingly come to rely on this new
level of data. In addition, having two lidar
datasets captured in different years has
allowed Infoterra to develop new innovative
products, such as automatic change
detection, which highlights all changes in
the built environment that have occurred
between the two airborne surveys.

Managing increasing volumes of
geospatial data
There are significant data storage implica-
tions associated with collecting such large
volumes of high-resolution lidar data. As a
company, Infoterra have invested over £2
million in a purpose built geospatial data
hosting facility in the UK to manage these
increasing volumes of data, able to deliver
data online in a secure, rapid and cost-
effective way. Today they store thousands of
terabytes of data, with aerial photography,
mapping and height data of England
available to purchase online via the portal
www.GeoStore.com.  This facility is also
used to manage and deliver aerial photog-
raphy and height data to national govern-
ment bodies, providing all of their users
access to the same data, regardless of their
office location.

However, Infoterra’s airborne lidar servic-
es are not just limited to the UK. With
access to three long range survey aircraft
means that bespoke surveys in mainland
Europe and Africa are routinely undertaken.

When surveying in remote locations such as
Africa the real potential of lidar becomes
apparent, as the lidar signals can penetrate
though the spaces in the dense vegetation
canopies, capturing the terrain detail below.
The terrain information is captured at a
density that would be almost impossible to
collect by traditional ground survey
techniques in such environments.

Mobile data acquisition – opening
up new opportunities 
Not only has airborne lidar sensor technolo-
gy advanced, but there is now an exciting
new 3D data collection opportunity
opening up at the ground level, with the
introduction of mobile or vehicle mounted
laser technology. Although mobile lidar is
not a new subject, the systems available to
date have not been designed specifically for
mobile use and have had comparably
limited capability in terms of their resolu-
tion or field-of-view.

In order to resolve these limitations,
Infoterra recently adopted the next genera-
tion laser technology, specifically designed
for mobile use, to create Rapid Surveyor™.
This complete mobile laser mapping system
integrates lidar scanning, a precise position
orientation system and cameras, on a
Nissan Pathfinder 4x4 vehicle. Initial trials
indicate that this rapid mobile mapping
solution will enable major mapping projects
that would previously have taken months to
be achieved, to be concluded in a matter of
days. Rapid Surveyor allows organisations to
take their data capture programme to
another level and the creation of truly
immersive and detailed records of the
environment such as; highways, city centres
and the natural landscape.

This method will quickly make high
quality, street level, 3D mapping an
essential and routine tool for surveyors,
planners and local authorities - helping
them to first capture and understand, and
then improve the way that people
manage/interact with the built and natural
environment.

Capturing an unprecedented level of
data – up to 200,000 measurements
per second
Rapid Surveyor can make up to 200,000
measurements per second, allowing a
highly detailed 3D “point cloud” of informa-
tion to be captured. Its unique multi-
directional design provides a complete 360O

field-of-view, around the vehicle, to a radius
of 100 metres. Owing to the position of the
sensors on this new mobile system - at an
angle to the vehicle’s motion and inclined
off vertical - the lasers cross each other’s
field-of-view. Therefore, when driving
forward an object is imaged twice by the
sensors, but not at the same time, thereby
minimising shadows and occlusions, and

Airborne lidar of an area of Southampton at 8 points per metre

Airborne lidar of an area of Southampton at 8 points per metre] – NOTE: No need to use both of these
Southampton images if space is at a premium – otherwise, include both.
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allowing the front of objects, such as
bridges and road signs, to be captured in
full detail. In addition, up to 600 colour
images are simultaneously collected per
minute by two cameras allowing laser point
clouds to be fully colourised.

This new generation of mobile lidar
solutions has the potential to provide street
level visualisation, where all objects are in
their precise locations and are a true
representation of the built environment -
data that can be used to build an immersive
3D environment. This solution has already
been used to capture data on complex
structures such as the UK’s Humber Bridge.
With just a single pass in each direction, a
complete set of data was captured in
minutes, with no disruption to traffic. Using
this data, engineers can now quickly and
easily construct a CAD model of the main
structure for analysis.

Currently Infoterra is collecting street
level data inthe UK with the aim to expand
this service across Europe during 2009. They
are also working on developing advanced
toolkits to speed the extraction of mobile
lidar data to process complex features, such
as building façades automatically. It’s the
development of these toolkits that will
allow the real wealth of information record-
ed by the system to be fully utilised
especially when combined with the high
point density airborne lidar, enabling
organisations to take their 3D visualisations
to a new level of detail.

Developing a complementary
mobile and airborne lidar approach
Ultimately these technology developments
enable collection of new geospatial data at
resolutions that previously were not
economically viable. Now that such collec-
tion can be undertaken cost effectively, a
wealth of new applications will open up as
these high point density lidar datasets
become incorporated into customers own
applications; ranging from urban planning,
land management, flood modelling,
environmental monitoring to asset manage-
ment. 

Infoterra are convinced that this
detailed lidar data – airborne and mobile -
will increasingly be used to understand and
manage the environment we live in. To find
out more and view data examples, please
visit: www.infoterra.co.uk.

URLs:
Data examples can be seen at
www.infoterra.co.uk/data_air_lidar_example
.php
Rapid Surveyor data examples can be seen
at www.infoterra.co.uk/data_mob.php

Article by Dr Anthony Denniss, Technical
Director, Infoterra Ltd.

A 3D point cloud of a highway section

A street view captured by Rapid Surveyor™

3D point cloud of the Humber Bridge, Yorkshire, England - produced without holding up traffic.




