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Phase III may be associated with the advent of the Internet as the enabler of widespread commerce 
with Geodata. In lieu of shrink-wrapped Geodata packages supporting mapping applications, the data 
now were conveniently presented online. Another application emerged for trip planning using Geodata 
via the Internet. The early innovator was MapQuest. 
 
But it took Phase IV with instant satellite geo-positioning to not only plan travel, but to navigate 
vehicles in real time, however using Geo-data stored on board a car, thus “Internet-free”. The 
subsequent introduction of maps in Internet search engines may be considered a separate Phase V. 
This started the idea of a Location Aware Internet since 2005. We can visit any place on the globe on 
our computer, wherever we are. Any location-specific information associated with a search can be 
presented on a map on the computer monitor. Google, Microsoft, Ask, Yahoo all embarked on such 
services, with Google-Maps and Google-Earth having the greatest penetration.  
 
Phase VI is now emerging as mobile communications transit into the ubiquitous smart phone. Not 
vehicles are navigating, but people [things?] are. The Internet-of-Things, Ambient Living and location-
based applications of social networks represent vast opportunities from knowing at all times where 
persons and things are. Nokia was an early adopter, rapidly followed now by Google and other Inter-
net search engine providers. Apple-Maps has been the most recent entry into this service. With Face-
book and Google competing to own WAZE, we see Facebook’s intentions to also be a player.  
 
Associated with each evolutionary Phase was and is an emergence of new research trends and 
scientific-technical conferences, as well as new businesses.   
 
The 40-year-transition from paper maps to today’s “Internet maps” [Peterson, 1997, 2008] resulted in 
augmented street-maps used for car navigation, adding to these the terrain shape in the form of the 
Bald Earth, augmenting this information by photographic texture from ortho-photos, and supporting 
the system by a variety of photographic data from the air, specifically from vertical and oblique looking 
cameras.  Large areas of the industrialized World are fully presented on the Internet when calling up 
the websites maps.google.com or www.bing.com/maps, and a number of regional Internet mapping 
services, for example the French www.geoportail.fr or the German www.klicktel.de/kartensuche. 
 
Mapping data on the Internet had significant consequences in the form of the GIS, the role of 
amateurs or “neo-geographers” [Goodchild, 2008], easy mix of 2D and 3D data, augmentation of 
geometrically accurate mapping data by casual amateur photography, very large format digital 
imagery and very small cameras, use of unmanned vehicles, automated processing using many more 
than just 2 images per terrain point, and visualization of 3D, sometimes even 4D Geo-data using the 
tools of computer graphics and mixed reality. 
 
The significance of location for new markets has increased the budgets for research and innovation in 
mapping related fields. Computer vision, 3D urban modeling, augmented reality have evolved into 
significant sources of innovation. Early city models were of interest in the context of urban warfare. In 
Europe, this has been a research topic since the mid 1990’s (Dang, et al., 1993; Grün et al., 1995; 
Förstner & Weidner, 1995; Gruber et al., 1995). Early implementations of 3D within Internet-supported 
search was at Bing/Maps (then Virtual Earth) and had buildings represented as triangulated point 
clouds. Photo texture served to add visual detail and embellishment. Increasingly, objects in such 3D 
models get interpreted, for example as trees, circulation spaces, buildings. The Bald Earth gets used 
as a geometric basis onto which on places the man-made 3D objects (Leberl & Gruber, 2009b; 
Kluckner & Bischof, 2010).  
 
Current research seeks to interpret the objects of a 3D model. The initial 3D-location awareness 
represented “eye candy”, and is not the basis of the search itself. The 2D content of a street map 
contains address codes and can be searched. The 3D model should be searchable but is not at this 
time. Interesting questions would be the number of windows or floors, the orientation with respect to 
the sun, the built-up surface area, the extent of impervious terrain, the type of roof. Extracting such 
information from existing imagery and data bases is a challenging research topic (Leberl et al, 2009; 
Leberl, Bischof et al., 2010).   

 
Opportunities are emerging from the Internet-of-Things and Ambient Intelligence with their need for 
location awareness (O’Reilly & Batelle, 2009). It was already in 1991 that Marc Weiser authored his 
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Given that we today have the technology in hand to accomplish such centimeter-type model of urban 
spaces, we may ask the question how long it will take for people to catch on and to decide to actually 
create such data sets. This requires political will and a champion to get the ball rolling. It does not – 
and this is important to realize – require any breakthroughs in technology. 
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