








LandBase Level 2 classification over Derby City 

Center utilising LIDAR height information to further 

improve classification accuracy. 

LandBase Level 2 classification over Ladybower 

Reservoir, Peak District, UK.  
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& estuary, inland water, artificial surface, buildings, 
bare ground, herbaceous vegetation, sub-shrubs, 
shrubs, tall shrubs/small trees, and trees.

Urban and rural settings
In an urban setting landcover mapping can give use-
ful insights into the make up of a city, such as sealed 
surfaces (surfaces sealed with concrete or paving for 
example) and urban density. The vegetation types 
identified as part of LandBase are suitable to accu-
rately define the green space within a city which 
can be used for historical tracking, environmental 
assessments, and flood modelling. As much of the 
Leica ADS40 data stack as possible is included in the 
LandBase product to provide height information and 
local cover statistics. This information can be used 
for volumetric analysis and measures of building/tree 
density. Such information is routinely used for tele-
communications network planning but may also be 
linked into diverse applications such as air quality 
models and human geography.

For urban areas, Infoterra has also enhanced the 
LandBase classification by incorporating Lidar height 
information, where available. This not only improves 
the height precision it also helps to better define 
buildings into regular shaped objects.

Classifying rural regions in this way opens up many 
new possibilities, for example woodland extent is 
captured in such precise detail to include individual 
and small groups of trees. Typically, existing wood-

land mapping by photo-interpretation only captures 
extents greater than 5’000 m². Identification of 
shrubs gives the possibility of hedgerow extraction 
and in turn an estimate of a crucial habitat. Semi-
natural environments, such as upland heath, have 
traditionally been mapped as either heather or grass 
dominant parcels, but can now be broken down in 
detail to grass, heather and bare earth components, 
allowing more precise extent monitoring.

Using LandBase it is possible to fulfil some very 
specific classification goals. For example, if a local 
authority or council was introducing a household 
composting scheme or monitoring the current col-
lection volumes, then extracting garden area would 
be useful information. By using growing routines 
within a spatially aware ruleset, garden extents have 
been extracted automatically for a 25 km² test site in 
Leicestershire. The routine includes grasses, shrubs, 
and trees of small extent close to buildings, while 
excluding woodland, recreational, and common land. 

A step beyond Landcover
By using a similar approach of applying logical rules, 
a more detailed 16 class habitat map of the same 
study area was generated automatically to include 
classes such as reed bed, improved amenity grass-
land, and scattered scrub. Such mapping is used by 
local authorities for monitoring purposes but this 
same approach could be applied to add higher lev-
els of landcover complexity or for detailed landuse 
mapping.



Garden extents extracted automatically using Land-

Base and CIR imagery over Leicestershire, UK.
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In capturing a “snapshot in time” LandBase has been 
proven to aid change detection when used with his-
torical data. Semi-automatic mapping has been car-
ried out over Leicester and Maidstone to identify 
areas which have recently been built up; from new 
housing estates down to the level of newly tarma-
ced driveways. This was made possible by compar-
ing the latest Leica ADS40 imagery and historical 
imagery within LandBase. Areas which have changed 
from vegetation to artificial surface or buildings are 
automatically highlighted by a classification routine. 
Such a method has proven even more effective than 
manual interpretation because of the difficulties of 
a seemingly easy game of spot-the-difference – we 
all know is never as easy as you expect. The image 
resolution has allowed the identification of changes 
to existing properties, for example building exten-
sions, as well as new developments to be detected, 
and the wide area coverage has added large sample 
sizes giving greater statistical validity when doing 
cross analysis.

About the Authors: 
Andrew Tewkesbury is Technical Development Man-
ager at Infoterra Ltd. His focus is developing new 
image processing techniques and utilizing new satel-
lite and airborne sensors. Dr Anthony Denniss, COO 
for Infoterra Ltd., is responsible for delivering opera-
tional efficiencies across the entire business on a day-
to-day basis. Anthony’s academic background is in 
cartography and geological remote sensing.

The quality and depth of data available from the 
Leica ADS40 has significantly helped Infoterra meet 
its goal of being able to quantify and monitor the 
environment/surroundings in acute detail. Also the 
wide area collection of the sensor gives more scope 
for consistent data and regular updates. Statistics at a 
level not previously available can allow more informed 
decision making for a range of areas – urban plan-
ning, environmental management, and flood model-
ling. As the above example shows, the real power 
of the Leica ADS40 and successive camera’s such as 
the Leica ADS80, might be in providing a time series 
of consistent imagery, from which detailed change 
detection can be undertaken – allowing a new level 
of precision for monitoring what is really happening 
to our urban and rural landscapes.

If you thought the Leica ADS40 only delivers good 
quality imagery, then think again about the wealth of 
information that imagery actually contains.

More information: 
http://www.infoterra.co.uk/data_landbase.php

The Future
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 Leica TS30

Pride in 
Accuracy
It all started more than 75 years ago with the 
Wild T3 precision theodolite that stunned the 
surveying community with highly accurate mea-
surements. Now, four generations later, Leica 
Geosystems continues to build on the values 
of accuracy and quality. The latest generation 
of Champions, the Leica TS30 total station, has 
reached the pinnacle of accuracy. 

Highly precise and accurate surveying has always 
been an important aspect in challenging surveying 
and engineering projects all over the world. Beside 
the optimum measurement network configuration 
and the appropriate operation of the survey equip-
ment by survey engineers, the survey instruments 
are the most important factor in the success of any 
challenging project. Leica Geosystems has always 
provided engineers with the latest, revolutionary and 
most accurate technologies and solutions, achieving 
the highest possible accuracies.

The new Leica TS30 total station redefines precise 
surveying by offering unmatched accuracy and qual-
ity, delivering impressive performance in individual 
disciplines. It perfectly combines angle measurement, 
distance measurement, automatic target recognition 
and motorization. To achieve maximum accelera-
tion and speed whilst maintaining optimal accuracy 
under the most demanding dynamic conditions, new 
direct drives using Piezo technology were developed 
for the Leica TS30. Piezo direct drives enable high 

Angle Measurement  
Accuracy (horizontal, vertical) 0.5 " (0.15 mgon)
Display resolution   0.01 " (0.01 mgon)
Method Absolute, continuous, quadruple

Distance Measurement 
Accuracy to prism 0.6 mm + 1 ppm
Accuracy to natural surfaces 2 mm + 2 ppm 
Method System analyzer based on 
 phase shift measurement 
 (coaxial, visible red laser)

Motorization 
Maximum acceleration 400 gon (360 °) / s²
Maximum speed 200 gon (180 °) / s
Method Direct drives based 
 on Piezo technology

speed motorization and acceleration capabilities 
with low power consumption. The long service inter-
val and low maintenance costs ensure maximum pro-
ductivity.

The Leica TS30 is the result of a long tradition and 
constant innovations based on intensive research. It 
is in a league of its own, a true companion for sur-
veyors who take great pride in accuracy.

Technical data Leica TS30



Prof Cham Tao Soon, Chairman, Singapore Qual-

ity Awards Governing Council, hands over the SQC 

Award to Mr. Josef Strasser.
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“Background information why, where, and how our 
customers apply our products and solutions to the 
benefit of their projects is very interesting to us 
and to other customers. Therefore we have initiated 
the ‘GNSS Networks & Reference Stations TruStory’ 
(NRS TruStory) program, which offers our customers 
the opportunity to provide relevant information on 
their project(s) in a compact, efficient, and attractive 
way,” says Frank Pache, Product Manager at Leica 
Geosystems.

Janis Zvirgzds, Manager at Latvia Geospatial Infor-
mation Agency, was the first Leica Geosystems 
GNSS Networks & Reference Stations customer to 
win a prize for his NRS TruStory. The prize, a Leica 
DISTO™ A2 handheld laser distance meter, was 
handed over by Andris Cinis, member of the Board at 
GPS Partners, Ltd., Leica Geosystems’ distributor in 
Latvia. In his NRS TruStory, Janis Zvirgzds described 
the establishment of LatPos, the first GPS base 

NRS TruStory – First Prize goes to Latvia

Leica Geosystems Technologies (LGT) Singapore 
has been certified with the Singapore Quality Class 
award. This award is part of the “Business Excel-
lence” framework that helps organisations strength-
en their business management capabilities to drive 
productivity and performance improvements. 

“This certification has clearly demonstrated our com-
mitment and determination to continuously upgrade 
our business management capabilities for continued 
business growth. We strongly believe that having 
strong management capabilities means we can per-
form well, especially during economic downturns”, 
says managing director Josef Strasser. 

The “Business Excellence” framework is aligned to 
international business excellence frameworks. Certi-
fied organisations are provided with opportunities to 
learn from the best practices of leading organisations 
on the business excellence journey. After meeting 
the ISO 9001:2000 and ISO 14001:2004 standards 
two years ago, the Singapore Quality Class certi-
fication was a “logical step” for Leica Geosystems 
Technologies (LGT) Singapore. “We are very proud 

Leica Geosystems Technologies 
achieves Singapore Quality Class Certification

of the certification”, says Josef Strasser. “A study 
from the National University of Singapore shows that 
enterprises certified to the Singapore Quality Class 
have consistently outperformed their counterparts 
in the industry by an average of 50 percent in terms 
of sales growth over a five year period.”

Leica Geosystems Technologies manufactures prod-
ucts and tools for applications such as surveying, 
machine control, heavy and light construction, inte-
rior construction, and agriculture. 

station network in Latvia (http://latpos.lgia.gov.lv). 
The NRS TruStories can be read online on our web-
site at www.leica-geosystems.com/nrs.

If you would like to submit an NRS TruStory, please 
contact us via nrs.trustory@leica-geosystems.com. 
Detailed information and a template document are 
provided with every Leica GNSS Spider installation 
media.
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