
Abstract 
This paper introduces the research issues to make 
a major step towards natural human interaction 
with mobile multimodal systems. Thereby, we 
aim at combining explicit and implicit interaction 
to blended multimodal interaction. Natural inter-
action and the requirement to anticipate a mix of 
purposive behaviour and uncertainty requires 
rendering information in a way that is compatible 
with and aware of the situational context. In two 
application examples we illustrate our ap-
proaches of interaction by movement. As the ba-
sis for adaptive behaviour, this paper describes 
the conclusions drawn from tracking the mobile 
user in two environments: a museum and a main-
tenance setting. It also illuminates different as-
pects of this technology, such as accuracy and 
costs, and illustrates the results of our project us-
ing the specific technology. 

1 Introduction 
Technology available today allows realizing a wealth of 
services for mobile people. Such services may support 
mobility as such, e.g. supply information about transporta-
tion or other facilities needed by travelling or commuting 
people. Or the services may simply supply any sort of 
information and service that needed while moving, e.g. 
shopping, tourism or task-related content. In this paper, 
we refer to such services as mobile guides.  

The success of future mobile systems and applications 
will be highly affected by user-friendly and intuitive hu-
manlike interaction procedures. The raising concern on 
accessibility and usability are pushing research into ex-
ploring and employing different modalities of information 
input and output. For example, if mobile users are moving 
around, they cannot easily devote all of their visual atten-
tion for interacting with a graphical interface [Brewster, 
2002]. Conversational multimodal interaction will be a 
paramount requirement to enable seamless ubiquitous 
computing and therefore for the acceptance of third gen-
eration mobile services by the market. Most of the re-
search and design efforts were invested so far in Graphical 
User Interfaces; nevertheless, experiments and research in 
multimodal environments have proved the potential effi-
ciency of combining different communication modes. 

According to Oviatt’s myths of multimodal interaction 
[Oviatt, 1999], speech and pointing as the dominant mul-
timodal integration pattern has been widely overrated and 
other modalities have been culpably neglected so far. 
Speech as the primary input mode doesn’t work (e.g. in 

noisy environments) and other modalities might be pre-
ferred under such circumstances. In order to achieve natu-
ral interaction, such changing environments have to be 
taken into account and the benefits of other modalities 
have to be addressed. 

In this paper we explore a user-centred approach in the 
design of systems supporting blended multimodal interac-
tion. The goal is to make a major step towards natural 
human interaction with multimodal systems, by endowing 
these systems with humanlike cognitive capabilities that 
are necessary to interact with real users, especially in ap-
plications for which extensive user training is not feasible. 
We introduce a new approach to interaction that exploits 
the natural spatial motion of actors and objects to each 
other. In order to exploit spatial relations the motion of 
users and objects must be tracked. The main information 
source for the system obviously is a tracking system. This 
paper starts with an overview on the localization and 
tracking solutions we are using. In connection with a col-
lection of principles leading us towards natural interac-
tion, we will describe two projects making use of the 
user’s body as an interface. First, we describe our experi-
ence from the LISTEN-project relating on high-accurate 
tracking-information. Then we will describe our current 
project MICA combining different technologies. 

2 Localization and Tracking 
One major parameter for present context-adaptive systems 
is the location of objects as an important dimension for 
the determination of the context of the object. A location 
is defined as a point within a defined environment. In ad-
dition, the location can be relative related to other objects 
of this environment or absolute related to a fixed coordi-
nate system.  

The access to the locations of relevant objects enables 
context-adaptive systems to draw conclusions about rela-
tions of objects or people to each other in a physical envi-
ronment, e.g. by which objects a specific entity is encir-
cled , what objects are in eyesight or in an acoustic range 
of a user, or where entities do move to. These interrela-
tions of objects in an environment can be used by the sys-
tem to conclude what information might be needed. The 
system can react to the context of the object, e.g. to pro-
vide a user with information about close objects or to 
guide a user to a requested location.  

The accuracy and latency of the determination of the 
user’s location depends on the requirements of the appli-
cation. The more immersive the application environment 
needs to be, the more accurate, real-time and distinctive 
the provision of the location has to be.  
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2.1 Clarification of Terms 
Most of the systems make use of a mixture of localization 
and tracking systems providing location information and 
do not take an explicit distinction between them. The 
terms localization system and tracking system are being 
used synonymously since normally it is the specification 
for real-time location-tracking systems. For this reason we 
will define the terms localization and tracking, before we 
describe several approaches for acquiring this informa-
tion. 
Localization: A location system determines its position 
and orientation within the environment by measuring dis-
tances or angles to known reference points. The system 
translates the relative position into absolute coordinates. 
This process, usually referred to as positioning, makes use 
of given external information and use the location infor-
mation internally.  
Tracking: If the system surveys single persons/objects 
and informs them about their position but the per-
son/object does not participate actively in the process of 
localization, the term tracking is being used [Hightower 
and Borriello, 2001]. The surveyed person/object cannot 
influence the tracking process directly. 

The major difference between both approaches lies in the 
handling of the identity of the localized object or person. 
In contrast to pure localization systems which analyze the 
information of the position locally and where the position 
or identity is not necessarily forwarded to a central sys-
tem, tracking systems have a central unit that has all in-
formation of the position and identity of the per-
sons/objects. 

2.2 Localization and Tracking Systems 
This section provides an overview on current indoor local-
ization and tracking systems which are working with. In 
addition, we give assessments concerning their precision 
and efficiency. 

Optical Tracking 
Optical systems are equipped with cameras observing the 
area. Basically, we found two methods for tracking: Im-
age recognition and retro-reflection.  

With image recognition, positions and movements are 
computed from analyzing the scenery or superposed 
scenes. This approach falls back on complex algorithms 
and requires high-quality imaging, which limits the appli-
cation fields and boosts costs. The method extracts fea-
tures from the images like edges, colour gradients and 
contrasts to identify the object. Once an object is identi-
fied, useful information about this object can be delivered 
and objects in the near range can be used proactively for 
recommendations to the user. Furthermore, the objects in 
the focus of the camera can be used to determine the loca-
tion of the user, e.g. the current room. To reduce complex-
ity, the search-space of possible objects can be narrowed 
to those objects in the current range of the user. An exam-
ple of an image recognition system has been developed 
and validated in [Nuamah, 2004]. 

The camera based system like [A.R.Tracking, 2005] 
uses retro-reflecting (passive), mostly spherical markers 
for marking the subject or object to be tracked. These 
markers are recognized by the tracking cameras. The body 
to be tracked (e.g. a human body or an object) is equipped 
with markers that are often covered by retro-reflective 

surfaces (see Figure 1). Tracking cameras are image sen-
sors working in the near infrared light spectrum and rec-
ognize these markers using an infrared light flash (not 
visible for the human eye), which illuminates the meas-
urement volume periodically. A central signal processing 
unit collects the data accumulated by receivers and calcu-
lates the absolute position and the orientation of each 
tracked object.  

For a proper determination of the position and the ori-
entation at least four receivers with direct line-of-sight 
contact to the transmitters are required. For the observa-
tion of large or complex rooms, as well as for an im-
proved accuracy and reliability the system is scalable and 
more receivers can be deployed. Out of these receivers the 
system automatically selects the most favourable one for 
position/orientation calculation. Non-line-of-sight links as 
well as interfering multi-path signals will be discarded by 
plausibility checks concerning the level of the RF-signal 
received (signal quality) and the position calculated.  

With a minimal setup the tracking system is able to meas-
ure the positions of 8 users simultaneously with an abso-
lute accuracy of the head position of about 10 cm. The 
minimum granularity of the orientation angle comes to 5 
degrees. Therefore, the system requires precisely calibra-
tion of the cameras.  

Wireless-LAN Tracking 
Since WLAN (wireless local area network; standardized 
wireless network technology based on IEEE 802.11) is 
available for data-transfer at more and more locations, the 
progress in tracking devices equipped with WLAN based 
on the signal strength or run duration establishes new op-
portunities for user-tracking. This allows reducing the 
costs because the hardware can be used for both purposes: 
Data-transfer and positioning. 

The first method is based on the fact that signals lose 
intensity while spreading out in an environment. From 
measuring the strength at the current position, the distance 
to the sender can be determined, and triangulation allows 
for determining the position from several signals. This 
method assumes a positive correlation between signal 
strength and distance to the base station. The disadvantage 
is a high measuring error caused by dynamical changes in 
the environment, such as shielding of the signal by objects 
or people.  

To reduce this error, the fingerprint method uses signal 
fingerprints. Each unique fingerprint identifies a unique 
position in the room. In large rooms, signal patters of the 

Figure 1 Tracking Principle of the ARTracking-System 



fingerprints recur. Therefore, both methods are usually 
combined. Obviously, the fingerprint-approach requires 
the creation of radio-maps in advance, where the signal 
strengths are measured by hand at different positions. The 
accuracy of systems like the Ekahau Positioning Engine 
[Ekahau, 2005] is between 3 and 4.5 meters.  

Multi-path distortion caused by radio signals being re-
flected from walls or people is a big issue in radio-
frequency positioning and a source of inaccuracy. Thanks 
to the short duration of Ultra Wide Band (UWB) pulses, it 
is possible to filter the reflected signals from the original 
signal, thus resulting in higher accuracy (about 15 cm). To 
be tracked, the user must wear a registered UWB tag. The 
installation of the Ubisense system [Ubisense, 2005] for 
one room consists of four sensor units mounted at the cor-
ners and one control unit. The sensor units’ timestamp the 
signals from all tags present in the room and forward them 
to the control unit that computes the position of the tags. 

Infrared-Based Systems 
From its broad dispersion in remote controls, consumer 
and monitoring electronic, infrared-transceivers (transmit-
ter and receiver together) are cheap, small and energy-
saving. On the other hand, IR-technology always need 
direct intervisibility between transmitter and receiver, the 
range is limited, and the infrared-signal is reflected by 
walls, floors and exceedingly by windows. Additionally, 
interferences with other natural (direct sunlight) and syn-
thetic emitters cut down the bandwidth. The badges send 
an infrared signal frequently submitting the identifier. The 
receivers of the signal submit the identifier to a main com-
puter whenever it recognizes an active signal. The accu-
racy of the detected position depends on the number and 
dispersion of receivers. The quality of measurements al-
lows tracking single persons in large rooms, checking who 
is present in the room, or who is sitting next at the table. 
In large rooms, the system is capable to process several 
receivers. 

Radio Frequency Identification  
Radio frequency identification (RFID) is a generic term 
that is used to describe a system that transmits the identity 
(in the form of a unique serial number) of an object or 
person wirelessly, using radio waves. A typical RFID tag 
consists of a microchip attached to a radio antenna 
mounted on a substrate. To retrieve the ID and data poten-
tially stored on a tag, a reader has one or more antennas 
that emit radio waves and receive signals back from the 
tag. The reader then passes the information in digital form 
to a computer system.  

With the same bandwidth and similar costs compared 
with infrared, the most important advantage of radio fre-
quency based technology is the needlessness of the direct 
intervisibility between sender and receiver. Since RF-
signals pervade most materials of building, the range is 
superior (up to more than hundred meters). On the other 
hand, reflection and reduction of the signal strength affect 
the accuracy adversely (1 to 3m). 

3 Towards Natural Interaction 
Despite the fact that multimodal interaction is a relative 
young research area, it is already quite diverse. This is 
because of the large range of interaction modes, commu-
nication channels and applications that are under investi-
gation. We are focusing on the type of interaction where 

nomadic users access information, transaction and support 
systems at the right time and place, and through a range of 
input and output devices.  

Recent multimodal applications (e.g. [Cohen et al, 
1997], [Eccher et al, 2003]) have especially achieved suc-
cess in support for sensing the multimodal user interac-
tion. This research results in high-end abilities for recog-
nition and synthesis in common modalities such as speech 
and handwriting. Additionally, current architectures focus 
on synchronizing events coming from different devices, 
such as keyboard, mouse, microphone, etc., allowing 
flexible handling multimodal interactions.  

So far, all multimodal services and demonstrators have 
been designed and built by trial and error. This was inevi-
table, because of the general lack of understanding of the 
basics of multimodal interaction. Components that relate 
to semantic interpretation are far from being standardized. 
Examples include the fusion of input signals into sym-
bolic representations, representations of the system’s in-
terpretation of the overt and covert intentions of the user, 
dialogue management strategies, and representation of the 
output information in a way that is contextually appropri-
ate. As a result, services tend to come with idiosyncratic 
interaction styles, which must be learned from scratch by 
new users. This confronts prospective customers with 
long and steep learning curves, and it severely reduces the 
sustainability of systems and services.  

Research must ameliorate this state-of-affairs signifi-
cantly, by focusing on smart sensor combinations for 
flexible natural interaction with human users. The goal is 
to exploit natural human-human communication and in-
teraction patterns for their use in human computer interac-
tion. The interaction between humans and computers hap-
pens to be implicit or explicit, whose distinction can be 
found in the next section.  

3.1 Explicit and Implicit Interaction 
Apparently explicit interaction compasses any kind of 
interaction with the system, with which the user emphati-
cally expresses desires to the system. The user might 
communicate such explicit commands in various ways, 
e.g. with gestures like pointing or voice commands. 

If we speak about implicit interaction, we rely on the 
understanding of the term implicit as used in the para-
digms of implicit Learning [Reber, A.S. 1989] [Buchner, 
A. 1992], as a process occurring inescapably and auto-
matically in the absence of conscious, reflected learning 
strategies and leading to an abstract representation of 
knowledge. Implicit process are involved whenever peo-
ples knowledge exceeds what could be concluded from 
their primary task (plausibility criteria) or from what they 
could report (operationalisation criteria).  

On the other hand, implicit interaction summarizes 
what Nielsen [1993] already called non-command user 
interfaces, and what Oviatt [2000] called passive modes of 
interaction. The idea is simply to use an implicit non-
verbal natural behaviour and to extract that information 
for interaction. 

Since methods of implicit interaction tend to be non-
obtrusive, they also have the disadvantage of being less 
reliable than explicit commands. Users tend to intermix 
unimodal and multimodal interaction; therefore, a combi-
nation of several modalities with explicit and implicit in-
teraction can be used for disambiguation. The interpreta-
tion and disambiguation of implicit, as well as explicit, 



 
interaction must be resolved through context modelling. 
In contrast to previous work from [Albrecht Schmidt 
2000] implicit and explicit parameters are both parts of 
situational parameters for context modelling. 

3.2 Interaction by Approaching Objects 
The disadvantage of most approaches especially concern-
ing gesture input is that the action to be performed is often 
circuitous and hard to learn. But more important gesture 
interaction is mostly socially obtrusive. Excessive ges-
tures performed without a human counterpart look strange 
to a casual bystander.  

It is a natural behaviour, that if people are interested in 
something they approach the object to get a closer look to 
investigate it in more depth. In contrast people, ignore 
things they are not interested in. Exactly that behaviour 
(the attitude of curiosity) as explicit as well as implicit 
interaction with a system can be exploited to learn about 
the user. The consequence is that the interaction in a 
physical space can be matched to the informational space 
for deriving current user preferences and interests. In or-
der to do that the relation between the user and his spatial 
interaction must be defined.  

The aim to use a spatial model as a main source to up-
date and refine the user history requires that the relation 
between user and spatial model is mapped on a domain 
model. The domain model describes and classifies objects 
in the domain and which information they contain, as well 
as the relation to the user model. The spatial model de-
scribes the physical environment of the user and the loca-
tion of the domain objects in the physical space. The user 
model describes the knowledge, the interests, and the per-
sonal preferences of the user. The users' interactions with 
the information system and their movements in physical 
space are automatically evaluated to update the user 
model. 

4 Application Examples 
We aim at taking advantage of natural interaction with 
multimodal systems and go beyond observing input from 
the different modalities to also integrate the recognition 
and interpretation of meaningful user-related and envi-
ronmental parameters. Taking the human computer inter-
action of a visitor in a museum and a mobile worker in a 
warehouse as an example we show how we seize the sug-
gestion of Oviatt to develop a blended interface style that 
combines explicit and implicit interaction methods. Both 
projects have in common that there exists a relation be-
tween the user and her spatial movements, which has to be 
defined. In more detail, the user’s interaction with a 
physical space corresponds to the user’s interests.  

Technically speaking, the user’s interactions with the 
information system and her movements in physical space 
can be evaluated and contribute to automatically refine the 
user model. The user model describes the knowledge, the 
interests, and the personal preferences of the user. By 
overlaying the physical space with an information space 
and tracking the user’s movements in both spaces current 
user preferences and interests can be derived. 

This rather abstract description of how motion can be 
interpreted by the system as an interaction is now concre-
tized through two specific examples. The following para-
graphs describe one completed and one ongoing project of 
the Fraunhofer Institute FIT making use of the user’s 

movement in the spatial environment as an interaction 
means. 

4.1 The LISTEN Project 
In October 2003 the LISTEN system was applied for the 
visitors of the August Macke art exhibition (see Figure 2) 
at the Kunstmuseum in Bonn, in the context of the “Ma-
cke Labor” [Unnützer, 2001]. Combining high-definition 
spatial audio rendering technology with advanced user 
modelling methods creates audio-augmented environ-
ments [Zimmermann and Lorenz, 2005]. Visitors are im-
mersed in a dynamic virtual auditory scene that consis-
tently augments the real space they are exploring. The 
physical environment is augmented through a dynamic 
sound-scape, which users experience over motion-tracked 
wireless headphones for 3-dimensional spatial reproduc-
tion of the virtual auditory scene. 

In order to guarantee an accurate immersion of the user, 
the high-quality camera-based A.R.Tracking system using 
retro-reflecting, mostly spherical markers for marking the 
visitor to be tracked was installed. This tracking system is 
able to measure the positions of 8 users simultaneously 
with an absolute accuracy of the head position of about 10 
cm. The minimum granularity of the orientation angle 
comes to 5 degrees. 

While using the LISTEN system, visitors automatically 
navigate an acoustic information space designed as a com-
plement or extension of the real space [Eckel, 2001]. A 
sophisticated auditory rendering process takes into ac-
count the current visitor’s location and head orientation in 
order to seamlessly integrate the virtual scene with the 
real one. Speech, music and sound effects are dynamically 
arranged to form an individualized and situated sound-
scape offering exhibit-related information as well as creat-
ing context-specific atmospheres. Auditory icons provid-
ing landmarks in the virtual environment navigation were 
inserted in the audio presentation to make the user aware 
of the interaction with the environment. We intended to 
use stereotypes as an internal model for refining the sys-
tem and to gather more significant information about the 
user. Providing stereotypes that are meaningful, easy to 
detect and to revise without disturbing the visitor was the 
main challenge. 

Several kinds of common behaviour can be identified 
with people walking through museums (e.g. clockwise 

Figure 2 The LISTEN System applied at the 
Kunstmuseum in Bonn 



[Oppermann and Specht, 2000]). For mobile users, travel-
ling, wandering, and visiting were seen as three ways to 
qualify the essence of mobility [Kristoffersen and Ljung-
berg, 2000]. In comparison, we see travelling as goal-
driven relatively fast movement towards a certain destina-
tion, wandering as slow sauntering around from one arte-
fact to the other, and finally we split up visiting into two 
sub-categories depending on whether the visitor is focus-
ing one specific artefact or not. In order to form the basis 
of adaptive system behaviour, the system accomplishes 
therefore different audio presentations depending on four 
motion styles of the user: 

• Sauntering around 
• Goal-Driven 
• Standing, focused 
• Standing, unfocused 

The interpretation of the user’s motion style in combina-
tion with the location determinates the presentation style 
and facilitates the pre-filtering process of relevant sound 
pieces. If the user stands still focusing on the object, ob-
ject-dependent information is presented. If the visitor 
moves slowly not being focused on one specific object, a 
zone-dependent, more general presentation starts. Finally, 
the selection of one specific sound piece to be played de-
pends on the user’s history of already known sounds and 
personal interests. 

The final evaluation touched upon aspects of interac-
tion as well. The compositional structure of the “Macke 
Labor” allowed a more distinctive analysis of visitor’s 
acceptance of the introduced forms of interaction. We 
asked the evaluated persons how they personally experi-
enced the activation of auditory information (technologi-
cal functionality), emphasizing that they could give sev-
eral answers: 68% of the 699 evaluated persons acknowl-
edged that the “auditory information seemed to have been 
activated depending on ones physical move-
ment/position”; only 4% marked “there was no compre-
hensible connection between ones movement/position and 
the activation of auditory information.” There actually 
were more than 100 personal remarks on this question. 
Some people described their experience in terms of hav-
ing to get used to the system first. We collected statements 
of the following kinds: “I realized very late how I should 
behave” or “the longer I moved in the system, the better I 
could cope with it” as well as positive self-observations 
such as “one can learn quite easily how to navigate the 
textual segments“ [Zimmermann and Lorenz, 2005]. 

4.2 The MICA-Project 
The project on multi-modal interaction in context-
adaptive systems (MICA) is a project on behalf of and in 
co-operation with SAP. The project started in December 
2004 running until November 2006. The goal of MICA is 
to support workers at their workplace in a natural and un-
obtrusive way and to proactively help them completing 
their daily tasks.  

In a first phase MICA will be implemented in a ware-
house scenario to support warehouse workers in the pick-
ing process. The warehouse scenario poses a real chal-
lenge for multi-modal interaction. In a warehouse the 
workers are working with their hands thus requiring 
hands-free support. The environment is often very noisy 
and the light conditions might change as well so the inter-
action is forced to use different modalities according to 
the needs of the current situation and task. Warehouse 

men often have to work under time pressure requiring a 
very responsive system.  

The goal regarding interaction in MICA is to provide a 
combination of explicit and implicit interaction methods 
in blue collar environments. Unlike the IBM MAGIC sys-
tem, which uses gaze tracking for the prediction of cursor 
movement [Paterno, 2002], we favour the combination of 
speech and pen input with user movement in a physical 
environment. 

Figure 3: Interface of the tablet in MICA 
In contrast to the LISTEN project we face situations in 
which the spatial relations of objects to each other are 
changing dynamically and need to be monitored and in-
terpreted in real time. In MICA we will combine a low 
precision WLAN tracking with fine grained UWB Track-
ing, RFID and camera based motion tracking to be able to 
determine the spatial and situational parameters.  

In the warehouse scenario the system will help the 
worker to negotiate their way and to work without any 
problems. They are equipped with 

�
a tablet-PC mounted to 

the trolley, a Bluetooth Headset and tracking tags. A con-
crete problem where the warehouse-men might struggle in 
finding the correct location of an item in the warehouse 
will be identified by analyzing the current task and track-
ing data and per calculating possible help measures. The 
system would present an obtrusive hint like a light bulb on 
the graphical interface and a discreet sound. Only on 
user’s demand, the system would present the help in the 
correct modality e.g. in a noisy environment on the screen 
of the tablet, or under bright light conditions via headset. 
The worker will be able to interact explicitly by approach-
ing objects e.g. if he approaches a package in the incom-
ing goods zone he will receive the information to which 
shipment the package belongs and if there is a connected 
task to that package: ‘20 cartridges to A20’.  But also 
when the worker implicitly passes an object to be picked 
and approaches another one this information will be proc-
essed and he will receive information guiding him back 
and helping him to find the correct item, or if the ap-
proached object is part of another delivery, he will receive 
information about that object. 

As can be seen from the described scenario, the system 
will be able on the one hand to identify situations in which 
help might be needed and react on implicit clues in the 
interaction like stumbling or search behaviour. On the 
other hand the worker will be able to interact explicitly 
with the system by approaching objects in the shelf. In 
particular the combination of implicit and explicit interac-
tion on various modalities will lead to natural blended 
interaction. It is essential though to improve our under-



 
standing of the interactive capabilities that are most im-
portant for an automated system to conduct a natural mul-
timodal dialogue. 

5 Conclusions and Future Work 
In this paper we presented our approach to enhance cur-
rent multimodal applications to consider more than speech 
and gestures. From our research in context-aware system 
development we concluded to integrate other non-
intrusive modalities to support natural blended interaction. 
In particular, the movements of the user observed by a 
tracking system provide valuable implicit and explicit 
feedback to the system.  

The two described projects show different aspects of 
the interaction by movement regarding the way user 
movements are interpreted, and how they are technologi-
cally realized. They represent an evolution from implicit 
to explicit to natural blended interaction combining more 
and more the spatial interrelations of objects and users. 

The substantially improved precision of the fine grained 
tracking system in LISTEN allowed explicit interaction in 
the exhibition and the interpretation of the spatial relation 
of the user to objects in the space. Finally the smart com-
bination of different tracking technologies in MICA 
shows a first example of this interaction paradigm in a 
blue collar environment. The interaction of warehouse 
workers in space will allow to dynamically interpreting 
their spatial interrelation to each other. 

Users positively notice a clear interaction with the sys-
tem only through their movements. By using the body as 
an interface the user recognizes the interaction means very 
fast and is able to intuitively use these mechanisms. The 
presented projects come closer to the goal of intuitive 
interaction. The handling should need neither complicated 
instruction manual nor introduction and should meet all 
communicational constraints in a social environment: the 
offered interaction has to take into account the context 
avoiding the need to navigate through extensive dialogue 
steps or menus to get to the currently needed information. 
Appropriate context modelling though is needed to make 
a major step in intuitive user interaction and proactive 
information supply adapted to situation, location, task and 
user. 

The MICA project will make an extensive use of user 
movements. This project is just finishing the requirement 
acquisition phase with structured user interviews, scenario 
and mock-up validation and observations on the filed and 
currently setting up the hardware and starting the specifi-
cation and implementation phase. A first prototype will be 
available at the end of this year, which will be evaluated 
in extensive user tests. 
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