


Example of a field sheet

is a more important reason and that is we now have a complete paper-
base archive of all our field data with dates of capture, fieldworker details
and areas where future updates will be needed.

How is the data going to be maintained?

We have already made the point that a database like UKMap is only worth
doing if it is properly maintained. We have a three-pronged approach. The
first is to refly aerial surveys every 2-3 years depending on the area and our
ability to capture the imagery. From this we will do a complete revision of
the base mapping, looking for all types of change, and then getting the
fieldworkers to check the detail.

The second level is that we will re-visit all the retail areas and key
points of interest every 12 months to collect change. This is one of the
areas where the attribution becomes out of date fast and we want to
ensure it is as current as possible.

The third level is our concept of change partners. Users will sign up to
provide us with information about change through an on-line system, pro-
viding either graphical edits or attribution changes. We will monitor the
site and report back to the partner on when and how we intend to make
the update. Some can be done easily, perhaps after a field visit while oth-
ers may require a new aerial survey for a small area. This way, users will be
able to support and contribute to the maintenance of the database.

And how often will we receive updates?
We will re-supply data every three months after it has been published. We
are not planning any form of continuous updating.

What formats will it be supplied in?

We are ‘publishing’ the data in Oracle, a process being undertaken by our
partners STAR-APIC. From this users can have a variety of formats from
ESRI and Maplinfo through to DXF or Oracle. It has been our intention to
make sure that users get the data in the format they want so it becomes
as close to ‘plug and play’ as we can get it.
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The big issue is licensing and pricing. What are the
licence terms?

It is not feasible to give all the details in an article like this, but in
essence they are as simple as possible. It is an annual licence, typically
for three years but with an annual break. We are encouraging use on
the web by allowing the sk derived product to be used freely over the
web and we are allowing users to own any data they generate when
using the UKMap as a base. The whole issue of derived data is complex
and there are grey areas, but it is our intention to be as flexible as pos-
sible so that users are ‘future proofed’ when it comes to merging their
own information with the UKMap database.

And pricing?

Again, simplicity and transparency are the objectives. We have a three
level licence. The corporate level gives open access to the entire organi-
sation and may include sub-contractors, depending on the user and area
purchased. There is a departmental licence that has some restrictions on
the use, such as not putting the data on an intranet, and then there is a
single seat licence. This last option is particularly important because it
provides a cheap entry level that will enable users to dual run the
UKMap data with other datasets they already have, thereby giving them
options for migration or to maintain multiple datasets as they choose.
The pricing is simple. Whatever the corporate price, the departmental
is two thirds and the single seat one third: a simple 3-2-1 principle. The
cost of the corporate licence will depend on the area required, and any
discounts that may be applied. You can talk to the sales team now that
prices have been released.

So when is data available?

Sample data is already available and you can get this by filling in the
form on our website at www.theukmap.co.uk/resources. Once you
have signed the demonstration licence we will send you a standard
demonstration dataset.

The first edition of the London data is published in September and
we will be announcing its availability on-line through an on-line part-
ner later this month.

We have already started work on the next urban areas that we are
targeting. These include the West Midlands and the
Liverpool/Manchester areas, to be closely followed by parts of West
and South Yorkshire.

And what have some of the comments been about the
UKMap after its launch?

We have had a large number of very positive comments and are aware
that there has been a lot of chatter across the web. The most gratify-
ing thing is that universally we have had support and encouragement
for the initiative with many users of geospatial data wishing us well.

Dr Seppe Cassettari, CEO and joint owner of The Geolnformation Group

Transforming Britain’s public services
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With its class-leading
GIS and gazetteer software,
GGP Systems is playing a vital
role in improving public services.
Providing the very latest
solutions for managing and
delivering spatial information,
GGP has an unrivalled 16-year
track record in successful system
implementation and support
across the UK public sector

Call us now on 020 8686 9887
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Datasets

By Robert J. Gammon, Executive Consultant, SG&
Functional Design, Intergraph Corp.

Light Detection And Ranging (LiDAR) is a
technology that has great potential for a
wide variety of applications in the
realms of Defence and Intelligence,
Government, Transportation and
Utilities. However, managing and pro-
cessing these data in a meaningful and
timely fashion is proving to be a chal-
lenge for the geographic information
system (GIS) and Remote Sensing com-
munity. Specifically, LIDAR platforms
generate extremely large datasets, mak-
ing the management and processing
aspects of using these data a key ele-
ment in leveraging their contents.

LIDAR platforms can generate 50-100 thousand
points per second, and this level of data acquisition
can result in tens of billions of points spread across
thousands of files. To provide context, the Ohio
Department of Transportation (DOT) in the U.S.
recently acquired a set of LAS' formatted LiDAR files
for the state (covering approximately 10,676,560
hectares). These datasets consisted of approxi-
mately 23,600 individual 1.5 KM by 1.5 KM LAS for-
matted LiDAR files, each containing approximately
750,000 plus records, or in total, in excess of 17 bil-
lion points.

As can be seen by the Ohio example, simply
managing this number of files across an enterprise
can prove trying, and as a result GIS/Remote
Sensing vendors such as Intergraph have enhanced
or are in the process of enhancing their technolo-
gies to easily allow for the integra-
tion/administration of LiDAR files into GIS/Remote
Sensing workflows. Intergraph’s TerraShare prod-
uct, for example, contains modules specifically
designed for managing and accessing large collec-
tions of LAS formatted LiDAR files.

Managing LiDAR files is only one aspect of
leveraging LIDAR datasets. Once a collection of files
has been catalogued for easy retrieval, processing
becomes the next impediment. Processing tens of
millions (possibly billions) of points to produce
meaningful results typically requires smaller areas
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Processing LiDAR

of interest, data thinning or a combination of both
approaches.

Smaller areas of interest may allow a user to
include all of the points in a LiDAR dataset, but
users are limited by the area that can be covered
and hence processed. Assuming the data volume
noted above and an area of interest covering 15 KM
by 15 KM, the user would need a system that can
collectively process 100 individual LAS formatted
LiDAR files or approximately 75 million points.
Processing 75 million points is possible; however,
the number of points grows dramatically as the
area of interest increases incrementally. With this
in mind, some users are looking to grid-based sys-
tems for processing LiDAR datasets. Grid-based sys-
tems such as Intergraph’s GeoMedia have point
collision detection options that allow the user to
thin data during the conversion process (i.e. from
vector point to raster grid).

Point collision detection options allow users to
rasterize point-based datasets effectively. For
example, when multiple LiDAR points fall spatially
into a shared/common cell, the contents (or value)
of these points (e.g. Z value, Intensity or Color) can
be processed using a statistical measure such as
Mean, Median, Mode, Maximum or Minimum.

Ideally, one does not want to apply such meas-
ures to their data on every occasion; however,
when larger areas of interest need to be processed,
this approach can still produce accurate and
detailed Digital Elevation Models (DEM). It should
be noted that LAS formatted files include point
attribution. These attributions allow users to create
bare earth terrain models, terrain models with veg-
etation and/or buildings and “land-use” like maps
and ultimately 3D models (as illustrated in the
example provided below).

Leveraging LiDAR datasets to their fullest
requires thought to create balance between data
volume and accuracy. With systems of today, even
the most robust technologies cannot always effec-
tively process these datasets in their native form.
Users invariably need to look at their data needs
and determine how best to meet these needs (i.e.
choose an area of interest and resolution that best
fits the need of the project). With time, as tech-
nologies improve, users will be able to process
more and more data in a timely and efficient man-
ner; until this time, users will have to process these
data in smaller chunks.

Note 1- The LAS file format is a public file format
that is commonly used for the interchange of
LiDAR data. This file format was developed in con-
cert with the American Society for
Photogrammetry and Remote Sensing (ASPRS) and
a committee of photogrammetric and remote
sensing professionals, academic institutions, gov-
ernment agencies and private sector organizations.
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Daniel Bobker, Managing Director of Thermal
Inspections Ltd, talks of the benefits and advantages of
thermal imaging to the social housing industry and
wider applications in the retail and commercial sectors.

Of the 2.5 million social dwellings in
England, approximately 75% are man-
aged and owned by around 50 social
landlords. In 2000 the government
introduced guidelines for these land-
lords to bring their housing stock up to
a ‘decent level of comfort and thermal
performance’ by 2010.

Although all landlords have to
achieve the same Decent Homes
Standard targets for their houses and
blocks of flats, they may have different
energy strategies to get there.
Predictive maintenance, reactive main-
tenance, window replacement and insu-
lation programmes are all employed to
attain the targets, but however differ-
ent the strategies may be, there is one
method that stays constant for all: SAP,
the Standard Assessment Procedure.

Standard Assessment Procedure (SAP) calcu-
lates a theoretical value for the thermal condition
of a building. The results are then cloned (there are
vast numbers involved, some landlords having
more than 60,000 dwellings), the assumption
being that all dwellings of similar build will per-
form in the same way. In reality, this is often mis-
leading, because of factors such as, for example,
not knowing whether or not a cavity wall is insu-
lated. It has been known for buildings, whose
actual performance is better than that assumed
by a SAP calculation, to be subjected to unneces-
sary and costly remedial works.

All this points to the need for a systematic
means of proving the thermal condition of a build-
ing - doing away with theory and assumptions.
Infra-red thermography (IRT) has been used in this
context to great effect.

Thermal imaging cameras can be used to
image the heat from a building and give a thermal
picture of what’s going on. In the infra-red spec-
trum many anomalies and defects show up that
are not visible to the naked eye, the most signifi-
cant being heat losses. Drilling holes and using a
boroscope to look into a wall cavity is one way to
‘see’ if a contractor has correctly filled a cavity with
insulation. Using IRT to ‘see’ this is non-destructive
and quicker; it means no holes, no noise and no
disturbance to the tenants of the building.

As well as this audit application, IRT is used for
diagnostic work. It immediately enables managers
and surveyors to see heat losses and answer ques-
tions factually about the thermal condition of a
building - questions which hitherto have been
answerable by what is often not much more than
guesswork, or by time-consuming and laborious
physical examination and probing.

Enlightened housing associations and local
authorities are employing the IRT method to assist
with their energy efficiency programmes and gen-
eral maintenance work. Finding leaks and damp
areas susceptible to mould are also valuable uses
of this technology, and some landlords have used
the science-based images in settling legal dis-
putes,

Using IRT in diagnostics and predictive mainte-
nance has saved hundreds of thousands of pounds
for some social landlords. Negotiating on stock
acquisition prices is another area where IRT can be
used to save considerable sums of money. Where
thermal images demonstrate that stock will need
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Infra-red thermography to

to undergo remedial works, there is a sound basis
for the would-be purchaser to negotiate a price
that reflects this.

IRT has been referenced in Building
Regulations, and it is recommended by both the
Carbon and Energy Saving Trust. Many large
organisations such as the John Lewis Partnership,
Sainsbury’s and B&Q already employ this tech-
nique on their buildings. Commercial companies
are now subject to regulation such as Energy

Performance Certificates, and an important reason
why they use IRT is to cut costs. Most social land-
lords use IRT to ensure that the money they spend
is justified, as well as to improve the quality of
their tenants’ lives. Some schools and other public
sector buildings have already discovered these
benefits too.

The issue shared by everyone that we hear
about constantly is that of saving energy to slow
the effects of manmade global warming, while at
the same time helping people cut ever-rising ener-
gy costs. These costs will inevitably continue to
rise, and energy regulation will get tighter.

For all these reasons, deployment of tech-
niques such as infra-red thermography alongside
traditional surveying methods is surely essential.

A thermographic survey can be done quickly;
numerous properties of any size can be imaged,
and different defects can be highlighted, all at the
same time. One image of a building may show
defective windows, missing insulation, a broken
damp course, air leakage and thermal bridging.
This immediately enables precisely targeted action
to be taken to improve that building not only in
terms of comfort for people, but on energy loss
and cost reduction. How else could you achieve
such a science-based human-friendly result as IRT
can, and so swiftly?

Daniel Bobker is the managing director of Thermal
Inspections Ltd (www.thermal-inspections.com)
and can be contacted by email at :
daniel.bobker@thermal-inspections.com
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Accuracy and Precision: the
Value of NEXTMap Britain v.2.0

By Ken Goering, Senior Copywriter/Editor

NEXTMap® Britain, a collection of high-
resolution digital elevation models
(DEMs) and orthorectified radar images
providing coverage for England, Wales,
and Scotland, was completed by
Intermap Technologies® in October
2003. The original survey project, to
remap Great Britain in 3D, was con-
ceived as a partnership between
Intermap and Norwich Union; the pro-
gram was officially launched in January
2002.

The data for the product was collected with
interferometric synthetic aperture radar (IFSAR)
technology mounted on Learjets, at a rate of
about 2,000 sq km per day. Intermap selected
IFSAR because it offered a “middle-of-the-road”
alternative to data collected by either satellite-
borne or light detection and ranging (LiDAR)
technologies. Data collected by satellite would
require two separate passes on different days
to collect the stereo images needed to derive
elevation information; in addition, the resolu-

tion was inferior to airborne-derived IFSAR data.

LiDAR’s accuracy, while superior to IFSAR’s,
comes at a significantly higher per-square-kilo-
metre cost than that provided by IFSAR.

By using IFSAR, Intermap was able to collect
high-resolution elevation data in single passes of
its aircraft, while maintaining collection costs
much lower relative to those of LiDAR. IFSAR has a
maximum collection rate of about 4,000 sq km
per hour, compared to LiDAR’s rate of about 200
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sq km per hour; IFSAR has the additional advan-
tage of being able to collect data at night or in
cloudy conditions.

Completion of the database signified the first
time that a private company had planned, funded,
and executed a nationwide mapping program to
the achieved accuracy: the digital surface models
(DSMs) and digital terrain models (DTMs) feature
a vertical precision of up to 1 m RMSE (0.7 m RMSE
in southeast England) and include the elevation
value for every point on a sm grid, totalling more
than 14 billion points in the complete database.

In the six years since completion, the database
has been used for an incredibly wide range of
applications, such as creating three-dimensional
visualizations for proposed road schemes, predict-
ing runoff and erosion on slopes, mast planning
for mobile telephone networks, and creating maps
that allow cyclists to choose routes based on the
grade of the hills along the way. Each day, the
data helps thousands of engineers, environmental
planners, and architects working on public- and
private-sector projects.

The precision of the IFSAR-collected data, and
the cost-effectiveness of its collection, combined
with the continuing success of the programme,
prompted Intermap to expand the business model
— significantly. Immediately after completion in
October 2003 of the original database, the compa-
ny embarked on NEXTMap® USA — comprising the
contiguous United States and Hawaii—and, in
June 2006, commenced operations for a European
product extending the database to include all of
Western Europe.

All 2.4 million sq km in the NEXTMap Europe
database was made commercially available in
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April of this year; the entire 8 million sq km USA
database will be available early in 2010.

Leveraging the Advantages of Fusion
Technology

The success of the NEXTMap programme demon-
strates that IFSAR-derived data with 1m vertical
accuracy supports a tremendous number of appli-
cations. However, there remain some applications,
such as those in flood-prone regions or urban
areas, which require datasets with even higher
precision. Previously, an engineer working on a
project that included both urban and countryside
landforms in its scope would have to use two dif-
ferent databases: a high-resolution (and relatively
expensive) one for the cityscape, and a lower-cost
(but still highly accurate) one that included the
wide-area coverage for the rural landscape.

Recognising this need in the marketplace,
Intermap leveraged the advantages of digital ele-
vation model (DEM) fusion technology to develop
a fused product that incorporated new data cap-
tured using different technologies with increased
accuracy and resolution specifications. The vertical
accuracy of the new data, depending on its age
and location, is between 15 and 30 cm.

The new dataset, named NEXTMap® Britain
v.2.0, has an estimated vertical accuracy of
between 25 and 40 cm RMSE. The updated data
provides coverage for about 60,000 sq km, prima-
rily in England and Wales.

“The fusion process effectively substitutes the
updated elevation data for the original IFSAR
data,” said Mark Stanley, Intermap sales director
in the United Kingdom. Because the original and
new data were collected using common technolo-
gies such as inertial navigation units (INUs) and
global position systems (GPS), the merging of the
datasets is a fairly straightforward process. The
data is blended together to form a smooth transi-
tion where the two products meet.

In addition to the increased resolution of the
DEMs, another of the advantages of the v2.0 data-
base lies in the small file size afforded by the fused
nature of the data. The fusion process while
retaining an extraordinary degree of accuracy,
resulted in a very reasonable file size. “Although
the dataset possesses 25cm accuracy in the Z coor-
dinate, individual tiles are only 16 Mb in size,”
Stanley said. Prior to the fusion process, all of the
new data was decimated to a 2m grid; during
fusion, it was further resampled to the final sm
resolution. v2.0, while offering increased preci-
sion, still provides the wide-area coverage of the
original database - making it ideal for applications
that need accurate elevation data and enables
applications like watershed analysis, floodplain
modelling, Internet mapping, and much more.
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By Rollo Home, Operations Director at
Met Geo Info, responsible for CityGRID,
www.metgeoinfo.com

3D is the new the black of the geospatial world and the race
is on amongst suppliers to get products out with a 3D tag
applied. Driven by the sudden availability of 3D city models
via platforms such as Google Earth and Virtual Earth (Bing
Maps for Enterprise!) the community is beginning to see
value in city models where previously they only saw cost
and complexity. Whereas before uptake of 3D geo-spatial
data was restricted by the huge capture costs and data vol-
umes (requiring high-end hardware), city models are now
available in your home and being used for an increasing
array of purposes (Stephen Rixon provided a useful
overview of the applications of digital cities in the July 'og
edition of GEOlympics).

Things happen fast in this market, and the last 2 years have been at
break neck speed with three trends converging to make 3D models a com-
mercial reality for organisations of all types and sizes:

+  First, the growing acceptance within the mainstream IT industry of the
importance of location. This is seen in things like the integration of spa-
tial cartridges into relational databases, map based search-engines, and
CAD support for geographical coordinates.

Second is the continuing drift into our community of technologies from

the Film and Games industry (for excellent coverage of this, | suggest

the Digital Urban blog from the team at CASA)

+ Third, are the huge advances in digital capture technologies — across the
entire spectrum of devices from airborne LiDAR, to photogrammetry
(especially the Vexcel Ultracam) and ground based LiDAR/TLS (such as
offered by 3DLM/Riegl or Optech).

This third trend has been instrumental in the creation of a new market with

data providers offering ‘off-the-shelf’ products, available to clients at a frac-

tion of the cost of the traditional bespoke capture models.

Despite the advantages inherent in the new availability of 3D data, there
are potential problems. The first is that there is confusion in the market place
as to what 3D actually means! Is it a terrain model, or a building model? Is it a
rendered surface model (e.g. visualisation) or an object based model (e.g.
Building Information Model).. Clearly it’s all these things, but the generic
term “3D” is now being used to describe specific products with distinct appli-
cations, specifications and costs. In short, there is “3D” and there is “3D”. So
how does the potential client distinguish between the offerings?

One approach is for them to have a clear understanding of the benefits
that the model is going to deliver to their organisation. This in turn will
define the specification, which the various vendors will then need to prove
their compatibility against. Simple in theory, but it places considerable
responsibility on the client who often isn’t technically equipped to make
these judgements. When comparing the proverbial ‘chalk with cheese’
price, and not value, typically becomes the deciding factor. This leaves the
end-user attempting to utilise data beyond it’s capabilities.

| believe the market is now, perhaps extenuated by the recent trends
described above, split between models optimised for visual applications and
computational models. On the surface, it’s hard to see the difference
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between the two but one tends to be more expensive than the other! A
computational model is built with a strict data structure to enable subse-
quent intelligent analysis. It stores more than just the geometry of a city,
but also type and function of objects, from the definition of the addresses
through to fabrication data. And because of the structured nature of the
model, it can be shared with 3rd party applications such as noise simulation
models.

The second significant difference is that the data structure aligns itself
to being stored within a database. This affords the client all the advantages
of a dynamic RDBMS while removing the inherent limitations of a static
file-based storage method. Typically using faces to define building form,
file-based models lack suitable topology for anything other than manual
correction of inaccuracies. Translate that to the city scale and suddenly it
becomes an administrative burden to maintain your city model. In contrast
structured models benefit from processes applied homogeneously across
the data-set significantly reducing long-term management costs, while
increasing the utility of the end model.

In summary, both are valuable (why pay more for a model when all you
want to do is view it?) but serve different applications. There is evidence
that clients are not aware of the distinction prior to engaging with a partic-
ular technology. They tend to learn quickly however, once a model under-
performs (note: computational models don’t necessarily meet viewing pur-
poses). The use of standards (e.g. OGC CityGML) is an important step in the
right direction, but ultimately it is in all our interests in the industry to be
transparent in our communication with clients.
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