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Times change and we change in them. That’s an old saying. 
The first International 3D-Forum Lindau in March 2002 was 
attended by just 45 participants, but by May 2019 it had 
grown to 270—not only because the event had become bet-
ter known, but also because the topic of 3D city models and 
everything that goes with them is no longer just a topic for 
exotics, but has found its way into broad practice.

I believe that in this special issue, we have prepared a 
good mixture of contributions from science, administration, 
municipalities and state authorities. These articles show very 
nicely how the topic of 3D city models has developed in 
DACH (Deutschland/Germany, Austria and Switzerland/CH) 
and where the trend is going. With its authors and contribu-
tions, this special issue has a close relation to the Interna-
tional 3D-Forum Lindau.

I would like to take this opportunity to thank all authors 
for their very interesting and informative contributions. I 
would also like to thank the DGPF, in particular the Editor-
in-Chief, Professor Wolfgang Kresse, for his constructive 
and efficient way of implementing this special issue.

If we look at 3D city models from a technological point 
of view, the three sub-aspects data acquisition, modeling and 
visualization/analysis, so it can be stated that considerable 
technological progress has been made in all three areas in 
the past 15–20 years.

The progress in acquisition of 3D data, both for terrain 
data (DTM, DSM) and for building data, was mainly due 
to the rapid further development of LIDAR systems (light 
detection and ranging). At the beginning of the 2000s, for 
example, point densities of approx. 1 point per square meter 
were the state of the art for airborne systems, whereas today 
approx. 7–10 (15–20 points in built-up areas) per square 
meter are determined under comparable conditions.

In the first decade of the new century, image-based 3D 
methods of photogrammetry were pushed somewhat into the 
background by LIDAR technology. With the development 
and introduction of Image Matching around the year 2010, 
photogrammetry returned more strongly. This applies to both 
aerial and terrestrial applications.

In addition, 3D data acquisition has become increasingly 
efficient in recent years as a result of other methods such as 
mobile mapping, indoor mapping and, last but not least, the 
sharp rise in UAV applications.

As far as modeling is concerned, the Special Interest 
Group 3D (SIG3D) is to be mentioned here first. Since 2002, 
it has been dealing with topics related to the modeling, stor-
age and creation of 3D city and regional models and their 
use, among other things.
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Thus, the specifications of the 3D modeling and exchange 
format CityGML (City Geography Markup Language), 
which was recognized as the official standard of the Open 
Geospatial Consortium (OGC), were developed in the 
SIG3D. The definition for subdividing 3D city and regional 
models into five levels of detail LOD0–LOD4 was also cre-
ated in SIG3D.

Another topic of the SIG3D is the visualization of 3D 
city and building models. However, since this topic is also 
in focus in many other applications and industries, i.e., not 
only in 3D city models, but also many different institutions 
and companies are dealing with it. In the geospatial field, 
for example, the introduction of Google Earth in 2001 as 
the first virtual globe to be used worldwide made the visu-
alization of spatial data—and later also of 3D city models—
accessible to a wide public.

The visualization of 3D terrain and building data remains 
an  important topic. However, it is increasingly supple-
mented and overlaid by thematic analyses and representa-
tions, whereby data storage and data management are always 
the basis for all these activities.

In addition to universities, scientific and state institutions, 
companies offering products and solutions in all the above-
mentioned areas have also made important developments. 
The (dense) point cloud moves more and more into the fore-
ground as the “higher level” element.

In the future, the 3D city model will be part of a smart 
city in which not only the geometries of the building’s 
inside, but also outside are combined with each other. In 
fact, “all things” will be networked with each other in the 
Internet of Things (IoT) on a location-specific basis. The 3D 
model of the buildings with its geometry and coordinates 
plays a fundamental role. In this context, however, the pro-
cesses have to be much more automated in the future and 
they will also have to become more “intelligent”. Machine 
learning, deep learning and artificial intelligence (AI) will 
greatly expand their influence here.

With this in mind, and with regard to BIM (Build-
ing Information Modeling), the topics of interoperability, 
exchange formats, standards and quality will remain highly 
topical. Ultimately, in the future, all digital data and models 
of both the inventory and the plans will be reflected in their 
digital copy, the digital twin.

With all these enhancements and developments, the appli-
cations of 3D city models in urban planning and analysis, 
among other areas, will continue to grow. The expanded 
applications will increase the market volume, making 3D 
city models more and more interesting for the mapping, geo-
spatial and construction industries.

Now a few remarks about the International 3D-Forum 
Lindau: after 18 years since the foundation of this event in 
2002 together with Claus Bihl from the City of Lindau, the 
19th International 3D Forum will take place on May 5 and 
6, 2020. The goal of the event has always been, and will con-
tinue to be in the future, to create and promote the aforemen-
tioned exchange of information between science, administra-
tion, system manufacturers and users. In particular, potential 
main user groups such as urban planners and architects are 
increasingly involved in the event. Ultimately, a technology 
stands and falls with the acceptance in the application.

Since 2002, more than 3000 participants visited the 
3D-Forum Lindau. They could follow more than 200 pres-
entations of the above-mentioned topics.

Since this year the Runde Tisch GIS e. V. is also a co-
organiser of the 3D-Forum Lindau, which gives the event an 
even broader basis. We are sure that the event will continue 
to grow in view of the multitude of promising topics and that 
it will expand its position as an international conference.

I wish you a lot of fun reading the exciting articles and 
that you get many new insights and suggestions!

Achim Hellmeier
Founder of the International 3D-Forum Lindau
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