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Abstract 

Due to the lack of a generic platform for location- and 
spatial-aware systems, many basic services have to be reim- 
plemented in each application that uses spatial-awareness. 
A cooperation among different applications is also difficult 
to achieve without a common platform. In this paper we 
present a platform that solves these problems. It provides 
an infrastructure that is based on digital models of regions 
of the physical world, which are augmented by virtual ob- 
jects. We show how virtual objects make the integration of 
existing information systems and services in spatial-aware 
systems easier. Furthermore, our platform supports inter- 
actions between the computer models and the real world and 
integrates single models in a global “Augmented World”. 

1 Introduction 

When we look around us, there is a lot of information that 
is bound to or associated with spatial actualities or that is 
organized in a geographical manner. Posters are hanging 
on walls, signs stand at crossings, electric doors open when 
people approach, speeches can be heard only on certain lo- 
cations and so on. The appearance of a physical object and 
the possibility to directly manipulate it are bound to the lo- 
cation of that object. As a very basic matter of nature, this 
fact is so fundamental that we have even problems to think 
of alternative possibilites. As everybody experiences this 
unity of information and location from birth, we can handle 
information that is organized in this natural way without 
further learning. 

Up to now, only a few information system applications 
take into account spatial data of its users and other ob- 
jects or organize information in a spatial way. These exist- 
ing information system applications are currently centered 
around the areas of car navigation, fleet management, and 
map-oriented geographical information systems. Applica- 
tions like this and early prototypes of augmented reality 

Permission to make digital or hard copies of all or part of this work for 
personal or classroom use is granted without fee provided that copies 
are not made or distributed for profit or commercial advantage and that 
copies hear this notice and the full citation on the tirst page. To copy 
otherwise, to republish, to post on servers or to redistribute to lists. 
requires prior spccitic permission and/or a fee. 
Mobicom ‘99 Seattle Washington USA 
Copyright ACM 1999 l-58113-142-9/99/08...$5.00 

applications or such that are based on ubiquitous or wear- 
able computers show a need for spatial-aware applications. 
This need is limited only by the lack of a spatial sensor in- 
frastructure on the one hand and a widespread and scalable 
platform for spatial information systems on the other hand. 
The first is subject of ongoing research with technologies like 
GPS that are getting cheaper and smaller. The development 
of the latter is the subject of this article. 

Existing spatial-aware applications develop all the spa- 
tial functionality and integrate the sensors that are needed 
by the application area. Neither can different applications 
share components nor are they able to interact by using the 
same set or at least format of spatial information. What we 
envision is an open global platform for spatial-aware applica- 
tions. This platform will not so much differ in functionality 
from a superset of the common mechanisms of the existing 
applications, but in its orientation towards a “middleware” 
for these and future applications that are able to interact. 
The intended environment for such a platform are small mo- 
bile devices carried by users. Embedded into the devices are 
spatial and other sensors, as well as wireless communication 
facilities. Normally the devices are also employed as user in- 
terfaces to the applications, but, as we will see, the platform 
can be used from any other computer, and by any other user 
or program, too. 

The requirements of such a platform are similar to the at- 
tributes that made the WWW platform a big success: the of- 
fered service has to be simple, yet powerful, everyone should 
be able to offer information, and the system has to scale well 
for a huge number of users and information. If the research 
community is able to provide such a technology, a similar 
success like WWW can be expected since the possible ap- 
plications are useful for a large audience, spectacular and 
can be used by even inexperienced users. 

The rest of the article is organized as follows: Section 2 
presents the general ideas, namely Augmented Areas and an 
Augmented World. In Section 3, an example scenario illus- 
trates the advantages of a platform that supports spatial- 
aware applications. Section 4 states the requirements of 
such a platform, Section 5 gives an overview of existing ap- 
proaches that are related to the field of spatial information 
access. Section 6 outlines the functional components of a 
platform that fulfills the requirements. In Section 7 we in- 
troduce some of the research challenges arising from our vi- 
sion. Finally, Section 8 concludes and gives a short overview 
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of future work. 

2 General Idea 

The main objective of the Nexus platform is to provide an 
infrastructure to support spatial-aware applications. This 
infrastructure is based on computer representations of cer- 
tain regions of the physical world, which can be augmented 
by virtual objects. These regions together with the virtual 
objects placed within them can be experienced through the 
Nexus platform and are called Augmented Areas. Techni- 
cally, an Augmented Area consists of the objects in a geo- 
graphical region, an installation of the Nexus system and 
the appropriate information content. The computer’s inter- 
nal representation of an Augmented Area is referred to as 
Augmented Area Model. As we will show, these models have 
a lot of advantages over conventional virtual world models. 

Moreover, we do not think about the Augmented Areas 
as closed worlds, but integrate them into one global “Aug- 
mented World” of interconnected Augmented Areas. 

2.1 Augmented Areas 

Each Augmented Area is limited spatially, e.g to the area 
of a certain city or the inside of a building, and consists of 
physical objects and virtual objects. While virtual objects 
can only be perceived by a user through the Nexus platform, 
physical world objects exist in the physical world. Each 
object is located at a spatial position, which may change 
over time. As depicted in Figure 1 Augmented Areas may 
overlap or include each other. 

Figure 1: Augmented Areas (shaded) within the physical 
world 

For every object of interest in an Augmented Area a 
datastructure in the according model that represents the ob- 
ject is needed. Note that this typically includes the user and 
other persons of interest who are located in the Augmented 

Area. An important attribute of each datastructure is the 
spatial position of the according object. In the case of mobile 
objects the position may be determined by locating systems, 
such as the Global Positioning System (GPS) [HWLC97] or 
the Active Badge System [WFGSl]. The Augmented Area 
Models allow Nexus-based applications not only to profit 
from the user’s current position, but also to take into ac- 
count the position of all other objects, e.g. to detect when 
two objects meet each other. The user’s current position is, 
for example, important for spatial-aware information sys- 
tems, such as the Cyberguide [LKAA96], whereas the posi- 
tion of a number of objects within an Augmented Area is of 
interest for Intelligent Vehicle Highway Systems. 

Another feature of the Augmented Area Models is that 
they are some kind of “living models”. By the term “liv- 
ing model” we mean, that changes in the Augmented Area, 
noticed by the Nexus platform, are automatically propa- 
gated to the model whenever possible. The other way round, 
changes of the model state might trigger actions in the Aug- 
mented Area. An example is the manipulation of a virtual 
control board (see example scenario in Section 3). 

Existing information systems and services, e.g. the World 
Wide Web (WWW) or on-line banking, can easily be inte- 
grated into the Nexus infrastructure via virtual objects. For 
this purpose virtual objects are used as an anchor in the 
Augmented Areas to access external systems and services. 
An example for this kind of virtual objects is given in the 
example scenario in Section 3. 

Figure 2 illustrates the central role of the Augmented 
Area Models. They are the connecting link between client 
applications, existing information systems/services and the 
Augmented Areas. 
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Figure 2: Augmented Area Model 
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2.2 Augmented World 

In addition to the services needed by isolated spatial-aware 
applications, the Nexus platform offers the integration of sin- 
gle Augmented Areas into one global “Augmented World”. 
To make this integration easier the Augmented Area Models 
are described in a uniform way and are accessible through 
the same application interface offered by the Nexus plat- 
form. 

Due to the uniform description, relationships between 
different areas can easily be ascertained. Examples for such 
relationships are the distance between areas or the inclusion 
of one area in another. Furthermore, the characteristics of 
different areas, e.g. their levels of detail or their size, are 
comparable. 

Since all models are accessible through the Nexus appli- 
cation interface, an application can easily switch between 
different models. For example, a tourist guide system may 
switch from the global city model to a local museum model 
when the user enters the museum. Furthermore, a hand-over 
mechanism between different applications, which allows to 
offer user-friendly integrated services instead of forcing the 
user to run single, isolated applications, has to be realized. 
Therefore, the city guide and the museum guide could be 
separate Nexus-based applications, although they are used 
in an integrated manner in the tourist guide system. 

Another advantage of the uniform format of the Aug- 
mented Area Models is that new models can be integrated 
into the global “Augmented World” at any time. After the 
integration the new models can immediately be accessed by 
any Nexus-based application. The integration works similar 
to the integration of a new WWW-server into the Web: the 
institution providing a new model just has to register it at 
the Location-Management component (see Section 6). This 
easy integration of new models will help the Nexus world to 
grow fast and to reach a widespread coverage. 

3 Example Scenario 

In this section we present an example scenario to demon- 
strate the potential of Nexus and Nexus-based applications. 

Our scenario shows how a Nexus-based conference sys- 
tem can assist the visitors of a large conference with a big 
audience, many talks and workshops. The Augmented Area 
Model used by this system covers the whole building where 
the conference is held, and includes all visitors within the 
building, all rooms of the building as well as important items 
within the building, e.g. overhead projectors. The Nexus 
platform can control some of these devices by sending con- 
trol signals to them. It determines the current position of 
every visitor with an indoor infrared tracking system. 

The spatial-aware information component of the confer- 
ence system allows the visitor to access information about 
the conference in a very convenient manner. It is based 
on the Virtual Information Tower (VIT) concept. VITs are 
virtual objects which are located at all places of interest. 
If a VIT becomes “visible”, i.e. the visitor gets close to it, 
he will be able to access the information attached to this 
VIT through his mobile device. For example, a VIT in the 
entrance hall may offer information about the conference’s 
agenda and which workshop or talk is held in which room. 
A VIT within a room may provide more specific information 
about the workshop held in this room. The visibility area 
of a VIT can be specified arbitrarily. 

Now let us assume that a visitor A is listening to a talk. 
During the talk another visitor B asks an interesting ques- 

tion. Therefore, A wants to know more about B. A can 
access the information B is willing to offer about his per- 
son by just pointing at B. This action may be performed 
through the graphical user interface on A’s mobile device 
or more conveniently through a pointing device. Note that 
this kind of information access is not supported by the World 
Wide Web. In the WWW you always need a hint about the 
information you are looking for, e.g. A needs B’s name to 
be able to search for B’s homepage. If later in the day A 
wants to talk to B, but does not know where to find B, the 
conference system will again be able to help A. It just in- 
vokes a navigation application that guides A to the current 
location of B. 

The conference system might also be used to control the 
technical devices within each conference room. Therefore, a 
virtual control board could be offered to authorized persons. 
The manipulation of this virtual object might control the 
devices located in the room, e.g. the light or the volume 
of the speaker system. This is possible because the Nexus 
platform allows changes of the Augmented Area Model to 
be propagated to the Augmented Area by sending control 
signals to physical devices. 

Each of the tasks in the above scenario (information, nav- 
igation and controlling) can be performed by generic Nexus- 
based applications. Then, it is the common underlying Aug- 
mented Area Model that plugs them together. 

Due to space limitations we do not show how different 
Augmented Area Models can cooperate. But, it should be 
clear that the model of the conference building used by the 
conference system could cooperate well with a model of the 
city where the conference is held, in order to provide infor- 
mation about the city to the conference visitors. 

4 Requirements 

Now we will identify the requirements for the Nexus plat- 
form that arise from our idea. These requirements can be 
classified according to the main challenges the Nexus plat- 
form has to cope with: 

Mobility: First of all, Nexus has to deal with the 
mobility of the users and other physical world objects. 
Therefore, it must support mobile wireless communi- 
cation and small mobile computing devices, such as 
Personal Digital Assistants and notebooks. 

Heterogenity: Nexus must be usable in a large va- 
riety of Augmented Areas, ranging from areas cover- 
ing a whole nation to areas just covering an office. 
This leads to a very heterogenous system, which has 
to support different network technologies and different 
tracking systems. It must also be possible to extend 
Nexus without a big effort to support new technolo- 
gies. Moreover, we want Nexus to adapt dynamically 
to changes in the user’s environment, e.g. when the 
available network bandwidth changes. Further aspects 
of heterogenity come from the different services and 
information systems that must be accessible through 
Nexus and the various input and output devices that 
have to be supported, e.g. the pointing device men- 
tioned above. 

Interoperability: The interoperability between dif- 
ferent Nexus-based applications and different Augmen- 
ted Area Models must be guaranteed. 
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l Scalability: Nexus has to scale well for both a large 
number of users and a large number of objects to be 
stored in the Augmented Area Models. 

l Privacy: Since Nexus stores information, e.g. about 
each user’s location, it must be ensured that only those 
persons get information about a user who are autho- 
rized by this user to do so. 

5 Related Approaches 

Single aspects of the Nexus platform can be found in other 
systems and are of interest in several research areas. Here 
we present some of the most prominent concepts and dis- 
cuss their relation and differences to Nexus. An important 
aspect of Nexus are mobile computers and communication. 
Its basic functions therefore also use many of the technolo- 
gies developed in Mobile Computing [SatSS]. 

Ubiquitous Computing: In Ubiquitous Computing, 
as described by Weiser [Wei93], it is assumed that comput- 
ers will be abundant in the near future. Small computing 
devices with the ability to communicate are to be integrated 
into objects of everyday use, enabling them to give informa- 
tion about themselves and to interact with their users. One 
of the main concerns of Ubiquitous Computing has there- 
fore been the development of suitable hardware. In Nexus 
all supported objects are represented in a computer model. 
Thus, information can be attached to objects that do not 
have a computer interface. Nexus is also able to place vir- 
tual objects in the real world through which information can 
often be accessed more intuitively. 

Location-/Context-Aware Information Systems: 
A number of systems can be described by the terms location- 
or context-aware. They use the knowledge about the posi- 
tion of their users to provide information about the area 
and nearby objects, as background information for answer- 
ing queries more specifically or to trigger certain actions 
[SAW94]. Further information about the environment, like 
temperature, etc. can also be taken into account [BHMJJ97]. 
Location-aware applications are often built around a spe- 
cific positioning technology like the Active Badge System 
[WFGSI] or the ParcTab [SAG+93], which were developed 
for an office environment. In contrast to Nexus, location- 
aware systems use in most cases a very specialized model 
of the real world which is only suitable for a single environ- 
ment and a certain type of application. The WorldBoard 
[KLBS98] project is working on a system which allows to 
associate Web-Objects with places on a global scale, but 
does not use a (detailed) model of the real world. 

Geographical Information Systems and Naviga- 
tion Systems: The functionality for storing and retrieving 
data in association to geographic objects is provided by Ge- 
ographical Information Systems (GIS). They combine a map 
and a database to perform spatial queries, like searching for 
all objects of a given type within a certain distance. If the 
map is connected to a device which determines the position 
of its user, e.g. GPS, and a program provides the algorithms 
to calculate the most appropriate way from one location to 
another, it can be used as a Navigation System. Geographi- 
cal Information Systems usually provide only a certain level 
of detail, whereas in Nexus different models with different 
levels of detail and abstraction can be combined. Also, Ge- 
ographical Information Systems do not support virtual or 
active objects and updates between the real world and its 
model. 

Augmented Reality: The goal of the research area of 
Augmented Reality is the integration of a virtual and the 
real world. Special devices, e.g. a heads-up display, enable 
a user to act in this augmented world. An example for a 
typical application is a system which allows a worker to 
“see” power lines and water pipes which run in the walls 
of a building. While simple systems only support a visu- 
alization of the augmented world, other systems also allow 
an interaction with it [NR96]. The range of Augmented 
Reality applications is usually restricted by their hardware 
requirements, although much regress has been made us- 
ing wearable computers [SMR P 971. In contrast to existing 
Augmented Reality systems, Nexus is not limited to cer- 
tain applications or areas, as different models with different 
levels of detail can be combined. 

In summary, existing approaches for spatial information 
access usually collect location information themselves and 
create their own model of the world. A single platform like 
Nexus, which provides these services, allows developers of 
such applications to concentrate on their application func- 
tionality. Furthermore, a bigger audience can be addressed 
and a cooperation between different applications is possible. 

6 Functional Components of the Nexus Platform 

The main purpose of the Nexus platform is to manage the 
Augmented Area Models and to present a uniform access to 
the combined Augmented World Model for different spatial- 
aware applications and services, allowing them to interact 
and to cooperate. It is therefore not intended to be used 
only in a single application, but to provide a standardized 
interface for basic spatial-aware functionality. This aim is 
reflected in the architecture of the platform. Because an 
Augmented Area Model can contain lots of objects, it must 
be possible to distribute it across a number of different nodes 
to ensure scalability. 

The models store the current state of all their mobile, 
stationary and virtual objects. Updates between Augmen- 
ted Area Models and the Augmented Areas are performed 
by the platform. Clients may query the current state of a 
model or subscribe to a certain event and get a notification 
from the Nexus platform whenever it occurs. From virtual 
objects links lead to certain items in Nexus-specific or ex- 
ternal information spaces and services (e.g. the WWW, a 
Digital Library or X.500). Authorized clients, e.g. spatial- 
aware services, are able to create, modify and delete virtual 
objects or set links to the information spaces. 

The functional components of the platform are shown in 
Figure 3. The purpose and functionality of these compo- 
nents is as follows: 

l External components: Clients, i.e. spatial-aware 
applications and services, use the functionality of the 
Nexus platform by accessing the Augmented World 
Model through its standardized interface. The mod- 
els are linked to the real world through the sensor 
and control systems. Sensor systems, e.g. GPS sen- 
sors, provide information about the state of objects in 
the real world. In many cases a (positioning) sensor is 
coupled with a client, as the client is interested in its 
own position and environment. Via the control sys- 
tems the platform is also able to change the state of 
certain real world objects. In both cases a standard- 
ized interface is used in order to allow new sensor and 
control systems to be added. 
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Figure 3: Functional Components of the Nexus Platform 

l Basic services: Basic services include a support for 
mobile and non-mobile communication and the adap- 
tivity of applications. These are used by all other com- 
ponents. The former handles communication between 
the different components in the Nexus platform and 
allows them to communicate efficiently and transpar- 
ently with objects on stationary as well as on mo- 
bile computers. The latter uses a flexible definition 
of quality-of-service to manage the available resources 
and notify applications of impending changes. Thus, 
an appropriately designed application is able to react 
to changes of the available resources. 

l Local data-management: Different parts of an Aug- 
mented Area Model are stored in different nodes of the 
Nexus platform and are managed by the components 
which are responsible for the local data-management. 
Nodes are either single computers or clusters of com- 
puters containing databases that store and retrieve 
spatial data efficiently. According to their different 
update characteristics there are special databases for 
storing virtual, mobile and stationary objects. Sta- 
tionary objects like buildings etc. need only few up- 
dates, while virtual objects and their links are modified 
moderately by clients or services and mobile objects 

have to be updated very frequently if their position 
changes fast. 

l Distributed data-management: Distributed data- 
management is performed by a logically centralized set 
of components which control the access to the local, 
distributed and maybe replicated nodes, where dif- 
ferent parts of the models are stored. A discussion 
of how to distribute the components of the platform 
across different mobile and stationary computers is not 
presented here. Some of the distribution aspects of a 
universal location service can be found in [KLRS99]. 

The component for location management is responsi- 
ble for continuously mapping objects and areas to the 
node where the appropriate information is stored. It 
is used by the query and event service to provide an 
API by which applications and services can transpar- 
ently access the complete Augmented World Model. 
Queries and subscriptions for events axe forwarded to 
the appropriate nodes. 

For certain applications, clients or services need to be 
able to modify virtual objects or to introduce new links 
to items of information. The model management tools 
provide the functionality to add, modify or delete vir- 
tual objects or links to information spaces. Links and 
virtual objects may be organized in different layers, 
which are used to group objects, which e.g. have sim- 
ilar content or belong to the same provider. For each 
user a specific view of the model can be created. 

Distributed data-management is also responsible for 
caching and hoarding because it has the knowledge of 
where the information is stored and accessed. The 
caching in Nexus should be location-aware, i.e. take 
into account which information is frequently accessed 
in a certain area. Together with suitable prefetching 
techniques caching is able to reduce the delay in ac- 
cessing information and to support a certain degree of 
disconnected operations. 

l Generic user interface support: This component 
provides basic functionality for an interaction with the 
user on different types of mobile devices. Such a de- 
vice can be a Personal Digital Assistant (PDA) with an 
LCD display and pen-based input or a wearable com- 
puter with a head-mounted display and speech recogni- 
tion. An application can query the type and features of 
a mobile device and is informed about the performance 
of and changes in the communication link. It therefore 
is able to adapt its user interaction and functionality 
accordingly. The component also includes support for 
the visualization of Augmented Area Models with dif- 
ferent levels of detail, e.g. a map of a city or a detailed 
3D view of a building. 

All components of the platform have to deal with the 
important issue of security and privacy. A global control of 
access is handled by the distributed data-management. 

7 Research Topics 

In this section we present some of the research challenges in 
Mobile Computing that arise from the Nexus vision. As our 
primary focus is on Mobile Computing, especially communi- 
cation concepts and distribution patterns, we describe these 
challenges in more detail. Finally, we sketch some research 
issues, which arise in other research areas. 
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location service: The location information of mo- 
bile objects, which is determined through the sensor- 
systems, is an important aspect of the Augmented 
Area Models. To allow an easy, uniform access to this 
information, a universal, distributed location service 
as proposed by [Leo981 is needed, which stores and 
manages the location information globally. 

Basic tasks of such a service are to return the current 
position of a certain mobile object or all objects which 
are currently in a certain area. We have already be- 
gun to look at different strategies for distributing the 
location information across the service, which allow to 
answer these queries efficiently [KLRS99]. More com- 
plicated queries and events can then be constructed 
based on the basic tasks. To deal with privacy issues, 
the interface of the service should also enable a user to 
define to which degree, e.g. with which accuracy, other 
users can access location information belonging to him. 
For the management of distributed events, mechanisms 
have to be developed that associate the basic elements 
of an event with certain objects or places. 

A possible way to improve the performance of the lo- 
cation service is to create local copies of the location 
information with varying levels of accuracy as required 
by the local applications it is accessed by. A calcula- 
tion of the number of queries to these copies in com- 
parison to the cost of their updates should determine 
where best to place them. Based on these calculations 
the service will be able to automatically place and re- 
move copies. 

l universal hoarding: In order to overcome the dis- 
advantages of wireless wide area networks, especially 
low bandwidth and high delay, an info-station infras- 
tructure might be used. There, a number of high- 
bandwidth wireless local area networks with a low 
range, so called info-stations, are placed in an area 
otherwise only covered by a wireless wide area net- 
work. When a user arrives at an info-station, as much 
as possible of the information he will probably need 
before reaching the next info-station is transferred to 
hi device in advance (hoarding). The main difficulty 
with hoarding is to predict which information items a 
user will need. If the correct information is hoarded at 
a mobile device, it is even possible to continue working 
with it if no network is available at all. 

Most of the existing hoarding mechanisms do not con- 
sider the user’s position, when selecting the items to 
transfer in advance [KP97]. If they do so, they are 
developed for a special type of application, e.g. incre- 
mental map downloading [YJK98]. What has to be 
investigated is how a universal hoarding mechanism 
can exploit the information about a user’s location and 
the other information stored in the Augmented Area 
Models. 

Our first idea for such a universal hoarding mechanism 
is based on the assumption that in a location-aware ap- 
plication the information a user accesses strongly de- 
pends on his location. Therefore, our hoarding mecha- 
nism will observe which items are most frequently ref- 
erenced in a certain area and will transfer these items 
to users arriving at this area. This means that our 
hoarding mechanism will exploit location-dependent 
access probabilities in order to determine which items 
should be hoarded. A more detailed description of this 

idea can be found in [KR99]. There, we also discuss 
how user and application profiles as well as semantic 
relationships between different information items can 
be used to make a more fine-grained decision of what 
items should be hoarded. 

l location-aware communication concepts: A fur- 
ther point of interest is how the location information 
and other information available through our Augmen- 
ted Area Models can be used to realize new commu- 
nication concepts. Currently, we think about a gee 
graphic multicast, which allows to send a message to 
all persons within a specific geographic area. Thanks 
to the Augmented Area Models such a geographic area 
can be specified on a much more abstract level than in 
existing approaches [NI97]. There, in order to address 
a destination, you have to know the geometry of your 
destination area, i.e. a polygon. In contrast, addresses 
like “Room 2169 in building A” will be possible with 
our approach. 

Many further challenges can be found in the field of dis- 
tributed, spatial databases, e.g. the development of mech- 
anisms for federation and query optimization. In the area 
of geographical information systems (GIS) the representa- 
tion and visualization of the objects in the Augmented Area 
Models are of interest. Another important issue is an adap- 
tive user interface, which may, for example, consider the 
user’s context. 

In order to find solutions in these fields too, we plan to 
work together with partners from the corresponding research 
areas to define the Nexus platform (see Section 8). 

8 Conclusion and Future Work 

In this paper we have presented the general idea of a plat- 
form that provides the basic functionality for spatial-aware 
applications. This platform will allow such applications to 
be created much more easily as they can rely on a common 
infrastructure. The platform maintains specific models for 
certain areas of the real world which allow a user to access 
information or services by their spatial position or through 
real world objects. It also combines the single models into 
an Augmented World Model that can be used by applica- 
tions to interact and to cooperate. We have outlined the 
architecture of this platform and discussed some related ap- 
proaches. 

We envision a global coverage of the Nexus platform with 
an universal Augmented World, into which new models, in- 
formation and services can be integrated as easily as pages 
into the World Wide Web. We have outlined some possible 
applications for such a platform and believe that once it is 
available, many attractive applications will emerge. 

Currently, a first project, financed by the state of Baden- 
Wiirttemberg, Germany, evaluates different aspects of the 
Nexus idea and builds a first prototype. The prototype will 
be used for experiments and to measure usage characteristics 
and load. Based on the experiences in this project a first 
version of the Nexus platform will be build. We are currently 
working at establishing a bigger project in cooperation with 
other partners with experience in databases, geographical 
information systems and mobile communications. 
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