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02 EDITORS NOTE

Tomas Sandström, 
director of Surveying 
& Mapping at Adtollo, 
writes about past and 
present, Intergeo, our 
most famous software 
Topocad and about our 
newest additions; the 
Open source-based web 
map Santana and our 
very own 3D web publis-
hing tool TC5D.

04 TOPOCAD – A TRUE 
GIDS

In this piece we introduce 
you to three of our main 
software. We talk about 
how ”Open source pro-
ducts opened our eyes”. 
We introduce you to say-
ings like ”Let your users 
co-operate in the project 
in a 5D web system” and 
”Mix point clouds with 
vectors, raster files and 
terrain models in 3D”.

Read more about us, our 
products and why we call 
Topocad a GIDS...

08 COmPlEx 
STAkE OUT wITh 
TOPOCAD whEN 
CONSTRUCTING ThE 
NEw SwEDbANk 
hEADqUARTERS

The company Swedbank 
is constructing new 
headquarters i Stock-
holm, Sweden. A project 
where high precision 
demands are set on the 
stake out. Learn about 
how coordinates are 
retrieved from drawings in 
Topocad and turned into 
anchor points in reality.

10 UNmANNED 
AIRPlANES TAkE 
PhOTOS wITh hIGh 
INfORmATION vAlUE

A new approach for 
gathering data is 
emerging where model 
airplanes fly at low altitue 
taking overlapping high 
resolution images. Learn 
about how Motala Mät-
tjänst uses the tech-
nology for producing 
orthophotos and creating 
terrain models.
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Intergeo!

A dtollo have been exhibit-
ing at Intergeo a couple of 
times before, the first time 

was in 1998 when we displayed 
our new field guidance module 
with connection to Topcon AP-L1 
and Geodimeter ATS series. The 
event was in Karlsruhe and we 
had a wonderful time there. The 
second time was 2006 in München 
and then 2007 in Leipzig. 

Today we still keep focusing on 
our software Topocad, made for 
surveying, mapping and design. 
22 000 and more licenses made, 
spread out in more than 100 
countries. It is a CAD/GIS for a di-
versified public and it works well. 

Now we are well on our way 
towards its 15th version and 
we’re stepping up to a 64 bit 
application. 

Topocad is a very much alive app-
lication, keeping its users close 
and remaining at the forefront of 
development. 3D, databases, point 
clouds are things we’ve already 
taken care of. A progress encoura-
ging us to develop two other appli-
cations, both for the web. Santana 
for web mapping, TC5D for 3D 
publishing on the web. They are 
contributing to our presence at In-
tergeo and we are happy to have 
them on-board!

We look forward to a successful 
Intergeo 2013.

You are very much welcome to us, 
to our stand, to Adtollo,

Warm regards,

Tomas Sandström
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”CAD and GIS in combination”
Topocad was from the start a CAD system made 
for surveying. Thanks to a really good file for-
mat that contains the worlds from surveyors, 
designers and mapping it soon developed in to 
much more than a surveying software. It be-
came a design tool as well as a mapping tool. 

The development started in 1994, then in 32 bit 
mode, before we in fact had support for 32 bit 
desktop applications. The surveying communi-
cation started immediately and soon Topocad 
had a strong CAD package and calculations for 
terrain models, contours, volume calculations 
and cross sections.

A net adjustment module was added and Topo-
cad became a well-established system, transla-
ted into several languages, sold world-wide. 

”Connect to your geodatabases”
Topocad caught the mapping people’s eyes in 
year 2000 and during the following years we 
developed three different database adapters. 
We started with the ISM adapter towards Ora-
cle database, then we made the arcSDE (Arc-

GIS) adapter for all their databases, especially 
MS SQL. 

After a few years the FDO adapter was made 
available in Topocad, connecting to several 
databases among them Oracle (again), Post-
gresql/PostGIS and others. This was the first 
time we used Open source products. But defi-
nitely not the last!

”Open source products  
opened our eyes”

Topocad had gone from a CAD based survey 
system to a wide, very well integrated system 
for different purposes such as surveying, road 
and sewer design, railway calculations, tunnel 
works and mapping. The Topocad base is used 
by everyone but different users use different 
modules. When working with design or mass 
calculation you use the geometry-, volume by 
model- and volume section modules. As a map-
per you probably end up with one of our data-
bases and you’ll edit your map in Topocad. But 
there is more. We made a city planning module 
a couple of years ago, for everyone involved 
in the planning process at municipalities. The 
planning module uses the macro command to 

create correct surfaces for different planning 
purposes and, of course, saves it to a database 
available for everyone to pick it up. 

”It is a true GIDS, Geographical 
Information Design System”

New and enhanced technologies demands up-
dated software. Epecially the latest innovation 
in scanning creates a need for taking care of 
large volumes of data. In Topocad, due to its 
rich format, point clouds are stored in a special 
point cloud format. Thanks to the point cloud 
module Topocad handles a huge amount of 
points that can be employed instead of terrain 
models in many different was – for contouring, 
for volume calculation, for picking heights, for 
cross sectioning and profile alignment. 

”Calculate volumes from scanned 
tunnels”

Working with tunnels is special. Tunnels 
doesn’t behave as roads do, or as maps, or as 
net adjustment. In Topocad we created a tun-
nel calculation at an early stage and we have 

finally updated it and embedded it with the re-
gular Volume section. It makes working with 
tunnels more like working with roads. But also 
the opposite, roads can look more like tunnels. 
This is a new function we are introducing in 
Topocad 15 but we can show it to you today!

”Load machine guidance data from 
road designs”

Topocad, or Adtollo, doesn’t have its own 
machine guidance system but we have ensured 
a very close integration with many different 
machine guidance and control systems on the 
market. We make sure that the volume works 
made in Topocad also can be exported to No-
vatron, Trimble, Topcon, Georog, DigPilot and 
other machine guidance systems on the market. 
Topocad can export LandXML, terrain models 
and MBS format to the field, among others. 

You can also import designs from LandXML 
format to Topocad cross section files for edi-
ting and export. Or for mass calculation. The 
mass calculation is 100% interactive with the 
design; editing something will affect the area 
and the volume right away.

TOPOCAD 
– a true GIDS
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”Use it for field survey and 
guidance direct in your excavator”

Topocad also has its own field engine for 
GNSS communication. It is built in to the base 
module so you can easily pick up your laptop, 
or use your license on a field notebook, go out 
and make the survey and update of your map. 
You can check your cross sections or just use 
it for navigation. Or even more advanced, to-
gether with other systems you can use your 
laptop as a machine guidance system… One 
step closer; laptop – machine guidance – done. 
We can make this even better; add your cross 
sections or terrain model to the database. The 
only thing you need in order to update your 
design is to click on the “Update” button and 
the model will be updated straight from the da-
tabase.

Look out, for this is something that will be re-
leased shortly…

”Mix point clouds with vectors, raster 
files and terrain models in 3D”

Topocad is a fully fledged 3D system; you can 
edit, create and display all kinds of objects 

in 3D. Not just that. With the new techniques 
where we work with point clouds, terrain mo-
dels, raster pictures in all directions and po-
sitions – we really need to mix all our data! 

Ultimately we are talking about data overloo-
king the same object but in many different 
ways!

In Topocad you can mix all kinds of data. Not 
only surveying coordinates, design drawing 
manners and mapping attributes, you can also 
mix vectors with raster files, point clouds with 
terrain models, pictures with objects. Turn and 
twist, stretch and transform, calculate, edit and 
create. Do whatever you want with all your 
data! 

But before we let you in on the finest features 
we’ll go back to Open source. 

”Publish data on the web with the 
help of open source systems”

Open source is nice. Competitive and effec-
tive. We really like it. We use it with FDO in 
the Topocad database adapter and now we have 
built a web mapping system based on several 
different Open source products such as Open 

layers, Geoserver, GeoWebCache and database 
Postgresql with PostGIS. Of course. What we 
have created is a shell for you to run and to 
have the features you need. Simple and easy 
and you can use your Topocad, save your data 
in the database and get it up on the web for 
those who need to see it. 

Simple, fast, easy – and cost effective. The 
system is named Santana. 

”Distribute your position data on 
the web without plug-in”

Let’s talk about a new system. 

Once you have all your 3D data with vectors, 
raster files, photographs, point clouds among 
others, wouldn’t it be a shame to put it all on a 
2D paper print? Or perhaps a 3D PDF file at its 
best? Wouldn’t it be better to publish it on the 
web in 3D and have your contractors, users and 
society getting involved. Letting them have a 
real good look at your data? Or maybe even 
letting them take part themselves. Let them do 
redlining, or editing or adding their own pho-
tographs or proposals? Let’s get interactive! 
Don’t even let 3D be your limit!

”Let your users co-operate in the 
project in a 5D web system”

We have developed TC5D. It is a web publis-
hing and distribution system. It is a project 
portal in five dimensions that doesn’t require 
a plug-in. Just enter the web address and get 
started. Log in if you need more functions. 
Connect it to Topocad for faster updates. 

In TC5D we also use Open source components 
such as Postgresql and PostGIS. For the techni-
que we use WebGL and HTML-5. 

The fourth dimension? You know this, it is 
time. Or versions in our world.

The fifth dimension? In our world it is relation. 
Relation between objects in graphic mode or 
relations between an object and a document, 
or a cost. In TC5D we are also talking about 
objects, of course. No drawings. No maps. Ob-
jects, grouped together in a layer group. 

Welcome to our world where you build com-
munities and we develop your applications.
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Swedbank is constructing new headquarters in Sundbyberg, Stockholm. High precision 
demands are set on the stake out where coordinates are retrieved from drawings in Topo-
cad and turned into anchor points in reality.

Complex stake out with Topocad when 
constructing the new Swedbank 
headquarters Written by Love Janson  Illustration 3XN

Swedbank is re-locating their headquar-
ters and constructing a new one in Sund-
byberg. The new building consists of six 

modules, each six to ten stories above ground. 
In total the building is 180 meters long and 
40 meters wide. The building complex is to be 
completed in the spring of 2014.
 The construction of the headquarters is a 
large project consisting of several elements 
where the stake out has a central part in the 
process. That is when the IT-based information 
is translated into reality and the digital point 
is turned into an analog anchor point. The sta-
ke out is carried out in several different steps 
where the company L. Nyléns Byggutsättning 
AB is responsible for the stake out information 
and trunk lines to subcontractors.
 – The stake out is a comprehensive task that 
requires great accuracy, says Lars Nylén, CEO 
of the company.

From server to anchor point
The information consists of thousands of dra-
wings gathered on a project server. It is an 
amount of information that is constantly re-

vised and contains drawings from different 
areas of expertise, for example concerning in-
stallation and architecture.
 From that database Lars and his co-workers 
gather the information needed for the stake 
out and import it into Topocad. From the soft-
ware coordinates are downloaded and sent to 
a handheld computer that controls a total sta-
tion. In order to help the contractors who deli-
ver components to the building, anchor points 
are marked out by using a total station. For 
example inner walls, plumbing and facade. 
The total station is supplemented with solid 
prisms in adjacent buildings to facilitate the 
stake out.

High precision, indeed
Using this working method enables a flow of 
information between the drawing and the buil-
ding site. A flow that ensures that the anchor 
point is placed exactly where it is supposed to 
be. A very important fact when it comes to the 
glass facade.
 – The facades stake out is high precision 
work, says Lars. The demands comes down 

to millimeters and the anchor point must not 
differ more than 3 millimeters from the dra-
wing.
 There are several reasons for this high tole-
rance demand. If the facade is mounted on in-
correct points it can become skewed and cause 
problems with solidity. An incorrectly moun-
ted facade can also interfere with the aesthe-
tics. The glass facade is mounted on a total of 
2 500 anchor points that has to be in exact po-
sition. Staking out each point and determining 
its ideal location is an advanced task. When 
the stake out is completed rails and mounting 
trays are set out as a first step of mounting the 
building.
 The drawing information in Topocad is 
used to determine what coordinates to turn 
into points and transfer on to the construction. 
When it comes to the glass facade the points 
are described in XYZ. Other stake out points 
are simply determined in XY. It is not only the 
coordinates that are interesting to Lars. The 
DWG-file imported into Topocad is informati-
ve and full of different dimension and distance 
data. Besides Topocad Lars and his co-wor-
kers also work with an Autodeskapplication 
to study the building in 3D. There is a certain 
amount of information exchange between the 
software that according to Lars works out fine. 
Lars has pointed out that the exchange could 
be improved and Adtollo is currently working 
with this.

Control surveying on site
Sometimes there is a need of reviewing the 
survey to make sure that it is consistent with 
reality. It could for example be a question of 
whether the CC-distance between stake out 
points is correct or not. Lars conducts surveys 
on site with a total station to determine if there 
are any errors. If there is any new data it can 
be added to the drawing information in Topo-
cad and the substrate becomes accurate.
 The job on site does not simply consist in 
staking out correct points. It also functions 
as supervision of the quality in the construc-
tion process as well as in the information flow. 
The contractors gain a higher level of security 
when they mount their parts of the large pro-
ject.

The glass facade 
is mounted on a total of      
2 500 anchor points that 
has to be in exact position. 
Staking out each point 
and determining its ideal 
location is an advanced 
task.

Adtollo on site in Sundbyberg, Stockholm

8 9
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Written by Love Janson

Unmanned airplanes take photos 
with high information value

A new approach for gathering data is emer-
ging where model airplanes fly at low alti-
tude taking overlapping high resolution ima-
ges. At Motala Mättjänst the technology is 
used for producing orthophotos and crea-
ting terrain models.

 - The GPS calculates how frequently the 
images should be taken depending on the al-
titude and the camera’s focal length. It sends 
a signal to the camera when the photograp-
hing should take place. The camera, autopi-
lot and GPS communicate constantly.
 You have 55 minutes of flight time during 
which the photographing take place. This 
means that one flight tend to cover an area of 
approximately 150 hectares. The plane can 
handle winds up to 15 meters per second. But 
both flight and result might be bumpy so the 
limit is set to 10 meters per second in order 
not to compromise image quality. 
 The planes position in the air is surveyed: 
the altitude, longitude and latitude, and the 
various angles in relation to the ground is re-
ported for each captured image.
 Different grid points are used as reference 
points. For example it can be wells or traffic 
signs in a settlement. Since the terrain often 
lack reference points with sharp edges white 
squares are put out in the landscape as indi-
cators.
 
A resolution of 2.3 centimeters
The plane is equipped with a 16 megapixel 
camera that captures images with a size of 
8.5 to 9 megapixels. When the flight is done 
the images are transferred to a computer. 
The raw data in the merged images from the 
flight is huge, about 3 GB, where each pixel 
corresponds to 2.3 centimeters in reality. To 
make this information manageable, it must 
be sorted through.
 - Often, clients want a five centimeter ort-
hophoto, where each pixel in the photograph 

he view from above plays an im-
portant role when creating maps and 
the aerial photo is a classical method 

to acquire data. More recently, aerial ima-
gery has evolved to include not only images 
from great heights. A new method has been 
developed that uses an unmanned airplane at 
low altitude surveying a limited area. This 
approach is known as UAS, Unmanned Ae-
rial Systems.

An unmanned flight
Motala Mättjänst uses a model airplane with 
a wingspan that measures 1.63 meters. Both 
camera and GPS is mounted in the fuse-
lage. The aim with the flight is to produce 
orthophotos and digital terrain models for a 
client.
 - We plan the flight route using softwa-
re that controls the autopilot, says Tomas 
Knutsson, owner of Motala Mättjänst. The 
flight is navigated using the utopilot, except 
for when landing.
 The battery-driven plane flies at an alti-
tude of 120 meters and is controlled from 
the ground. The camera takes images with an 
overlap of at least 75 percent which is neces-
sary to be able to construct 3D models. Not 
only is the flight done automatically but also 
the photographing.

Motala Mättjänst continuously develop new methods for surveying and processing. One of the areas 
that they are developing is Unmanned Flights for gathering measurement data – UAS. They work with 
large projects in the infrastructure, construction and documentation. Motala Mättjänst have offices in 
Motala, Helsingborg and Stockholm but their field extends over the entire world. They implement pro-
jects in European countries as well as in the U.S.

10 11

corresponds to five centimeters in reality. A 
format large enough for the customer to be 
able to take measurements and produce back-
ground maps.
 Since the autumn of 2012, Motala Mät-
tjänst has been working with unmanned aeri-
al photographs. The method provides several 
advantages for our customers, says Tomas.
 - Often, customers want to be able to com-
plement their models with a photograph with 
high quality visualization. The customers are 
provided with both survey data and high re-
solution images in the same project. 

Calculating volumes at landfills
Motala Mättjänst recently completed an as-
signment for the municipality Åtvidaberg 
concerning a landfill covered with volumes. 
Using a model, they established the final 
height and shape of the landfill and made a 
volume calculation to determine what they 
needed to reach the intended dimensions.
 In order to get the necessary height and 
other data the unmanned plane flew over the 
area and took pictures. The reference points 
were surveyed and a triangle model was de-
veloped. The data was exported to DXF-for-
mat into Topocad. The next step was creating 
a terrain model in Topocad that they sent to 
the customer.

 Motala Mättjänst’s flight method simpli-
fies the retrieval of data.
 - Flying the unmanned plane over an area 
and taking pictures with very high accuracy 
results in a significantly larger amount of in-
formation than walking around the country-
side laser scanning with a GPS. It is a tech-
nology that provides high quality data.
 It is the customer’s need of information 
that controls which method is most produc-
tive.
 - Sometimes the reference points in the 
landscape are sufficient. But in those cases 
where the customers have high demands, in-
formation gathered from the air suits better, 
Tomas concludes.

Tomas Knutsson with the battery driven airplane.
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A CAD system for survey, 
mapping and design

Publish and distribute all 
position data on the web

Web mapping  
built on open source

A surveiyng system built 
for ArcGIS

YOU BUILD COMMUNITIES,

Mingle with
 us in 

our s
howcase A3:076!

WE DEVELOP YOUR APPLICATIONS
We are experienced software suppliers for those who build society. We 
can help you in areas such as data coordination, drawing and document 
management, CAD, GIS, mapping and surveying or with pure calculation 
assignments.

Since 1993 we’ve been developing our own systems and the main 
products are Topocad, TC5D, Santana, TopoSurv and Topocad FDO for 
AutoCAD.


