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ABSTRACT: This paper explains the theoretical and practical objectives of infosense, a studio for 
designing interactive experiences in sensate space. Spaces embedded with sensing capabilities for 
gathering information about users form a new design phenomenon that requires strategies for 
developing responsive, interactive visual and sonic displays. The infosense studio exposed students to 
a range of intelligent building, art installation, generative design and information visualization concepts. 
This paper investigates the ways in which students applied this knowledge in a constructivist learning 
framework to create smart, sensing spaces. Furthermore, it shows how practical experimentation, team 
collaboration and innovative modes of interaction were fostered, and demonstrates the way in which 

frontier scientific developments influenced students’ creative practice and conceptual ideas by 
explaining a number of student designs. The aim of this paper is to provide inspiration and experiences 
for others who may be interested in teaching design studios in which digital and interactive 
technologies unify interdisciplinary artistic and scientific design knowledge. 
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INTRODUCTION  
 
This paper examines novel approaches to designing 
interactive and responsive experiences in smart, sensing 
environments within an educative context. The 
discussion is based upon a constructivist design studio, 
called infosense (short for information-sensing), in which 
students were encouraged to develop meaningful 
connections between the behaviour of users and the 

design of a responsive, generative display. A 
constructivist educational approach essentially promotes 
learning by doing and encourages experimental, 
developmental progress. Few opportunities in the 
traditional framework of assessment-driven tertiary 
courses provide ample time, resources and support for 
such learning experience.  Students were motivated to 
move beyond the traditional computer screen and 
develop an interactive display or multimedia installation 

that integrates novel external sensor hardware. A 
physical sensate space was considered as a crash-test 
environment for new ideas of interactive multimedia 
installations that react to user interactions gathered from 
diverse non-intrusive input devices. Movement was 
tracked in a sensate lab equipped with a large array of 
hidden pressure-sensitive floor mats while the output 
display incorporated both a life-size responsive 

projection and an auditory display in form of a small 
array of powerful speakers.  Students designed, 
developed and implemented creative art installation 
projects that merged principles from both the fields of 
visualization and sonification. As a result, they reflected 
upon multi-user interactions in an artistic context through 
a useful, practical implementation. In fact, the 
constructivist studio concept forced the students to enter 

a relative unexplored terrain in computer-centred 
education, most importantly because they were required 
to develop a meaningful concept and an according 
working prototype that incorporated many technological 
hurdles and had to be demonstrated live during a public 
exhibition. They discovered rapidly that developing 
interactive applications for smart spaces is designing “a 

user-engaging experience”, where the focus should be 
directed on the engagement and curiosity of users and 
not necessarily on interface effectiveness, usability 
performance or other task metric considerations. 
Consequently, the students were provided with a 
summary overview of the most explorative 
interdisciplinary fields that are closely related to the 
proposed design process. 

 

1. BACKGROUND  
 
Topics such as interactive art, building intelligence, 
sensate environments, artificial life, sonification and 
creative information visualization formed the 
interdisciplinary, inspirational background against which 
the students were required to develop an interactive 
display for sensing spaces. These subjects were taught 
as an open thematic playground that is supposed to be 

freely explored by the students in search of meaningful 
but appealing concepts for their studio projects. 
 
1.1. Interactive Art  
A background study of interactive art installation and 
performative works involving innovative interfaces, non-
tactile interaction, motion tracking, and artistic immersive 
virtual reality works opened the way for investigation of 

interactive digital media away from the conventional 
keyboard and mouse devices. It was observed that there 
exists a connection between interactive art works and 
the fields of Artificial Life, generative and genetic 
structures.  Students were challenged to re-think 
conventional interfaces, e.g. through works such as 
Christa Sommerer and Laurant Mignoneau’s (1993-
1997) interactive art installations that use Artificial Life 

principles to “grow” digital plants on screen in response 
to a tactile interface consisting of real, alive plants 
situated around the exhibition. 
Access, illustrated in Figure 1a, uses surveillance 
tracking to spotlight and acoustically target pedestrians 
in an indoor passageway (Sester, 2003). Naturally, 
people start behaving erratically, in a paranoid or playful 
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fashion, when influenced by such mysterious immersive 
techniques. Other passers-bys are attracted to the 
curiosity of the illusionary intelligent effect, which is 
largely successful because of the invisibility of the 

tracking mechanism. The often troubling or stimulating 
confrontations between ethical and curious (public vs. 
private, and design vs. surveillance) issues fascinated 
students. Students were motivated to question traditional 
modes of interaction and to try to elicit group responses 
and active participation. In addition, they were shown 
some examples of interdisciplinary influences from 
different scientific fields, such as the Ada project, an 

interactive space with multiple sensors and effectors 
developed by the Institute of Neuroinformatics at the 
University of Zurich as a true simulation of neuro-
informatical principles of human brain functions (Eng, 
Baebler, Bernardet et al., 2003)(see Fig. 1b).  
 

 
Source: (Sester, 2003)    (Eng, Baebler, Bernardet et al., 2003)  

Figure 1. (a) Access tracks individuals in public places. 
(b) Ada, the intelligent room.  

 

1.2. Building Intelligence  
The building industry is slowly but surely adapting to the 
current developments in electronic technology, including 
the miniaturization of commodity sensing and controlling 
hardware. Simultaneously, one can perceive a clear 
separation between physical building and so-called 
information processes. Influences from the world of 
Information Technology have influenced the current 

building practice in so far that the functions the building 
has to fulfil are considered as ‘services’, adaptable and 
controllable by a multitude of high-tech devices in real 
time. As such, buildings are becoming more aware of the 
activities and the demands of its users, a process which 
requires the integration of various sensing devices that 
measure multiple input stimuli, including presence, 
activity and movement. So-called ‘smart’ algorithms in 

turn interpret these incoming data streams for security, 
climate control, collaboration or media communication 
purposes (Streitz, 2003). 
 

 
Source: (Gershenfeld and Krikorian, 2002)  

Figure 2. MIT’s Media House in Barcelona. 
 
Due to the human appreciation of tactile and direct 
means of interaction, the preferred means of interfacing 
within such so-called ‘intelligent buildings’ will most 
probably never disappear completely, although current 
technological advances in electronic technology render 

both input and output devices less intrusive and more 
intuitive for potential users. In fact, over a period of time 
computer displays have established the context in which 
we are familiar with the interaction occurring. For 
instance, as pictured in Figure 2, the MIT Media House 

in Barcelona is a modern example in which the building 
structure itself acts as the network. Consequently, input 
and output devices can be freely placed, connected and 
configured, and people become the instruments of 

initiation. When experiencing intelligent buildings and 
sensate spaces, the room, the environment – 
furnishings, walls, floor and space – merge the ‘box’ and 
the display while the human, even our body, becomes 
the instrument of interaction, so that, in the words of 
Myron Krueger, “the response is the message” (Wardrip-
Fruin and Montfort 2003). In this context, our studio 
course attempts to provide students with a real-world 

context in which creative designers are needed that are 
capable of technically and conceptually developing 
engaging and meaningful physical spaces that interact 
with the users for augmenting or supporting their 
activities. 
 
1.3. Sensate Environments  
Sensate environments refer to spaces enabled with 

embedded, passive sensors that can capture information 
streams about users’ activity, motion, number, proximity 
to walls and objects. Sensor devices range from 
pressure sensitive mats (as used in our physical studio 
environment) to infrared (IR), video and web cameras, 
sensors for distance, temperature, sound levels and 
radio-frequency (RFID tags) distributed networks of tiny 
receptors. Examples of sensate spaces include the 

Intelligent House at MIT, the Nanohouse at UTS and the 
Sentient Lab in the Faculty of Architecture, University of 
Sydney. Increasingly, sensate technologies are 
becoming ubiquitous and inexpensive so that designing 
for sensate environments is a newly necessary concept 
to anticipate and address as an emerging contribution to 
building intelligence (see also section 1.2. Building 
Intelligence). Sensate environments are thus becoming a 
context in which to design both performative installation 

experiences that use active sensing, as well as ambient 
displays, which in turn employ passive, embedded 
sensing. The ‘active’ category of sensors consists of 
devices that require conscious, often physical interaction, 
by wearing special clothing, goggles, or implants, and 
are currently commonly used in performative and artistic 
installation works. In the contrary, users are not 
intrinsically aware of ‘passive’ embedded sensors, as 

these do not interfere with normal social interaction 
between humans or between humans and the 
surrounding space (Beilharz 2003; Beilharz 2004). Data 
for social reflection is derived from activation of sensor 
devices, e.g. pressure sensitive floor mats functioning by 
piezoelectric conductivity, which are often used in 
multimodal art work, such as Elysian Fields (Edmonds, 
2003) or the Magic Carpet (Paradiso et al. 1997). 

Alternatively, infra-red, video tracking and analysis or 
radio frequency emitting identification (RFID) sensors 
can be used that are minute, embedded or distributed 
(networked widely and inexpensively) in a space. In the 
future, nano-electromechanical systems and micro-
electromechanical systems may even become currency 
in inter-human sensing processes (Mitchell 2003). Other 
sensing devices include: gesture-sensing radars using 

microwave sensing for recognising non-contact gestures, 
smart walls with infrared and video tracking that use 
computer vision or laser range detection to detect human 
motions and interactions (Paradiso 2002), or so-called Z-
Tiles, a sensate floor made from networked tiles 
(Richardson et al., 2004). The field of ambient displays is 
concerned with non-tactile, non-computer/mouse 
interaction metaphors. It generates comprehensible 
representations, either visualizations or sonifications, 
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through which this interaction (e.g. mobility, proximity, 
location and number of people) is able to provide an 
immediacy of reflective and reflexive design. 
Accordingly, interest, curiosity, and intrigue motivate 

users to make their bodies and behaviours (and their 
social interaction with other humans) the instrument of 
interaction. Therefore, a successful representation is a 
seamless auditory and visual display of interaction, with 
or without awareness, in which the consequence of all 
generative design arises from actions in the merged 
display and interaction space.  

 
1.4. Artificial Life  
The original driving force behind artificial life research 
was the need to understand complex systems that shape 
human life and much of our immediate world, including 
the process of evolution, learning, the immune system 

and the world economy. Currently, artificial life research 
focuses on biological issues (evolution, origins of life), 
practical applications (optimization problems, computer 
animation) and principles of intelligent behaviour. For 
instance, insights in artificial life demonstrated how a 
small set of behaviour rules, valid for each member of a 
well-defined population, is capable of generating 
emergent global phenomena, such as the global 

behaviour of ants or flocks of birds, or the biological 
creation process of shells and plants. In effect, by 
applying well-chosen cause-and-effect rules 
simultaneously for a large collection of elements, specific 
phenomena can be expressed that surpass the simple 
interactions that are originally implemented. Basically, a 
database is made up of a set of local behaviour rules to 
be followed by the objects that are being displayed, 

usually called ‘actors’. Such rules are applied locally, in 
two senses: each individual member contains its own set 
of rules, and the future state of a member only depends 
on its immediate neighbours. An autonomous actor 
determines its own actions, at least to a certain extent, 
and is thus provided with some ability to ‘improvise’. 
These principles are so powerful that they can be used 
for various purposes, from typical optimization problems 
and complex simulation to time-varying information 

visualization applications (Vande Moere, 2004). As one 
of the goals of the studio was to generate and display 
seemingly ‘intelligent’ and engaging behaviours that are 
based upon simple user interactions tracked by a 
sensate environment, the large, interdisciplinary field of 
artificial life formed an ideal source of inspiration. Some 
simple but effective simulation techniques of complex 
behaviour generation were discovered and tested, 

hereby forming the basis of several truly reactive 
installations. Using the principles of emergence 
generation and simulation, certain level of intelligence 
can be expressed by the displays, which in turn became 
interesting enough to be explored by its users. 
 
1.5. Sonification  
Scientific sonification of abstract data is usually intended 

to illuminate or augment our understanding of abstract 
(often non-visual) data using sound rather than 
visualisation. The objectives of socially reflexive 
sonification include:  
• to invoke interaction by social and spatial behaviour 
using non-tactile interface or sensed triggering  
• to create an aesthetic ambient display, that is both 
artistic and informative (in addition to purely scientific 

sonification of abstract data)  
• to achieve a correlation between auditory 
representation and the understanding of the space 
Students were encouraged to map logical and 

comprehensible correspondences between actions or 
environmental conditions and auditory representation, by 
producing real-time responsive audio. Generally, 
students were more familiar with such correspondences 

in a visual domain, i.e. students required more time to 
develop connections between density of activity and 
sonic textural complexity (clusters of pitches), to relate 
sudden actions to dissonant harmonies, and to develop 
correlations between representative auditory motion and 
tempo. Some artists have already sonified abstract (non-
visual) and non-contextual datasets such as 
meteorological and stock market data to art works. 

However, the design studio was focusing on a slightly 
different approach. Students sourced their information 
and signals from the same framework as the playback 
context. Consequently, the system is listening to  
itself, so that it had to be iterative, recursive, reflexive 
and intentionally designed to inspire further interactivity 
among its occupants. As a result, the students were 
confronted with two challenges: to understand how to 

transform electronically generated sounds to produce the 
desired outcome using new filtering and manipulation 
techniques (ring modulation, FFT filters, pitch 
modulators, loops, etc.), and to connect the sonic 
behaviour to interactive triggering. 
 
1.6. Creative Information Visualization  
Information visualization challenges the need to 

represent the structure of and the relationships within 
abstract data which lacks any physical representation. 
Information visualization thus clearly differs from so-
called scientific visualization of physical data, which 
implicitly carries the spatial layout that can be visualized 
by forms of graphical reproduction. Over the past few 
years, developments in information visualization have 
become increasingly focused on task metrics 
measurements, usability enhancements and the 

generation of organization algorithms for massive 
amounts of raw data. As research increasingly dealt with 
such efficiency and convenience considerations, the 
specification of a corresponding interaction design was 
neglected and even became separated from the 
application development process. At the same time, 
many new media interfaces have been developed that 
seem pleasing to the eye and joyful to use, and clearly 

considered the concept of user experience during the 
early design stages.  In addition, application designers 
agree that users not only perform a certain task with a 
fixed goal, but also like to experience an agreeable joy 
alongside it. In fact, issues of affective and emotional 
responses to interactive systems are exceedingly 
important within the communities of human factors, 
product design and design research. The need to 

understand and create emotional and aesthetic 
connections between people and products seems to be 
increasing (Westerlund, 2002). Like a garden design with 
vantage points that hide, reveal, and accentuate a series 
of features, well designed information landscapes should 
provide a meaningful context, be inviting and 
comfortable, and their exploration should be a true 
delight (Small, 1998). Some usability experts stress the 

importance of beauty, fun and pleasure. They even 
prove that attractive things work more effectively by the 
combination of cognitive and affective factors (Norman, 
2003). For instance, a reactive multimedia installation 
could express several data outputs to users in the 
periphery of their attention. Accordingly, ambient 
visualizations demonstrate how the introduction of 
digitized media facilitated the translation of information 
into a more subtle sensory language that appeals to the 
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unconscious senses of human intuition. Ambient displays 
are abstract and aesthetic side-lined displays portraying 
non-critical information. Architectural spaces and 
surfaces are morphed into interactive ‘interfaces’ (Ishii 

and Ullmer, 1997), presenting information within a space 
through subtle changes in light, sound and movement, 
which can be processed in the background of awareness 
(Wisneski, Ishii, Dahley et al., 1998). Within the context 
of the studio, generative multimedia installations that are 
capable of reacting to people’s movements and activities 
were considered as a possible form of ambient 
visualizations. Such abstract representations are capable 

of triggering the cognitive perception of people and 
hereby augment the effectiveness of user activities or 
facilitate specialized functionalities and communications 
means.  
 

2. STUDIO  
 
The studio strategy merged interdisciplinary influences of 
several different fields as described above with the 
hands-on experience of developing such interactive 

installation itself. The more practical course unit 
organization is explained in the following paragraphs.  
 
2.1. The Sentient  
The Sentient is a new laboratory space at the Key 
Centre of Design Computing & Cognition at the 
University of Sydney. This room was conceptualized to 
incorporate various commercially available and self-

developed passive input and output devices that focus 
on the non-intrusive tracking of people and the 
representation of their activities without the danger of 
privacy issues. As illustrated in Figure 3, the room is 
equipped with a large array of relatively cheap, of-the-
shelf pressure-sensitive mats, hidden underneath the 
carpet, which are all connected to a single, powerful PC. 
Teleo modules (Making_Things, 2004) form the link 

between this sensing hardware, the PC and the software 

application that had to be designed by the students. 
These modules connect directly to a computer via the 
USB standard, and effectively enable the connection of 
multiple simultaneous input devices by recognizing and 

communicating the voltage inputs from a whole set of 
possible hardware devices (Fig.4). Max/MSP (cycling74, 
2004), a visual interface for object oriented, node-based 
programming of video/graphical and sound elements, 
was used to control the input and generative output 
activated by users’ movements on pressure mats, 
received via the Teleo module interfaces (Fig. 5).  
 

 
Figure 4. MakingThings™ Teleo module circuitry 

connects analogue and digital hardware sensing devices 
to the processing computer (running Max/MSP) via USB.  
 

Students were encouraged to distinguish between digital 
sensors that behave like switches (e.g. pressure mats) 
and analogue sensors capable of producing a graded 
output range (e.g. temperature sensors, light meters, 
proximity, bend and ultra-sonic sensor types) within their 
conceptual design approach.  
 
2.2. Design Process  

Demo-oriented teaching enables a fluent transition from 
early conceptualization to hands-on development. In 
effect, building real-world working systems forms a key 
proof of concept to evaluate the success of a new idea, 

 

 
Figure 3. The Sentient Lab (2 views) showing the “invisible” pressure sensitive floor mats embedded underneath the 
carpet, triggering the visual and auditory sound system and (right) before carpeting the grid of pressure mats laid on 

the floor, networked to the Teleo modules for conversion to a USB interface.  
 

 
Figure. 5. Configuration of sensate system indicating input from digital pressure sensor mats (and other sensor 
devices triggered by user interaction – button, infra-red, piezo-pressure detection, temperature, light-sensitive 

photocells, proximity, RFID tags) that provide data for the generative process.  
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and implies a continuous assessment during the 
development process. By consequence, the students 
had to develop their own project concept, dividing and 
managing the tasks at hand to accomplish the final 

deadline which coincided with a public exhibition of all 
the students works accomplished within the multimedia 
course stream. Four different groups, consisting of both 
students with some programming knowledge or 
analytical design skills, had to design, develop and 
prototype an interactive installation that was based upon 
the usage of passive, embedded input devices that are 
capable of tracking the presence and movements of 

people. It was requested to generate well-considered 
output procedures that reflected the dynamic behaviour 
of the people within the sensate room and augmented, 
altered, or mimicked the physical activities taking place. 
In addition, the project guidelines put a strong emphasis 
on the combination of both visual and auditory means, 
and the potential interdependencies between these. 
Students had to work with the Max/MSP + Jitter 

authoring environment, which is capable of handling 
various multimedia formats, including music, audio and 
video. The software originated from sound design and 
performative electronic musical composition at Pierre 
Boulez’s IRCAM studio in Paris. It is basically a graphical 
programming environment, as it utilizes a visual toolkit of 
behaviour objects that can be connected with so-called 
patch cords. These graphical objects either perform 

some sort of calculations or make up the user interface, 
while signals and data flow from one object to the next 
(Fig.6). As extra add-ons onto Max, which basically 
includes MIDI, control, user interface, and timing objects, 
MSP contains set of audio processing objects, while 
Jitter offers a set of matrix data processing objects 
optimized for video and 3D real-time graphics. This 
software has the strong advantage of letting users work 
directly on the processing level, even while the program 

is executed. As a result, the software interface is more 
intuitive and easier to learn that text-based software 
synthesis programs or traditional programming. 
Guest lecturer Professor Ernest Edmonds, Director of 
the UTS Creativity and Cognition Lab, addressed a 
heritage of interaction and cognitive design that informs 
our understanding of responsive spaces. He 
demonstrated, through a range of his own work, the 

importance of conceptual design, or the response to and 
invoking user behaviour, that traverses several 
technologies. In fact, it is this foundational concept of 
experience design that has greatest gravity. Edmonds’ 
own work ranges from experimental programming in 
Prolog and early video constructs through to 
contemporary work for interactive improvisation and 
visual installations using Max/MSP. Most students 

typically undertook the studio in their final semester of 

their graduate Digital Media Master’s Degree coursework 
program. The students in the program have different 
levels of experience and come from diverse 
backgrounds, including computer science and digital 

media or graphic design. Few have been previously 
challenged to design interfaces and interaction outside 
conventional computing parameters and few have 
considered the semantic mappings between spatial and 
social behaviour and their visual or auditory 
representation.  
 

3. RESULTS 
 
The next paragraphs describe the variety of concepts 

explored and designed by the students. These 
explanations demonstrate how novel ideas of interaction 
and sensor interpretation can be prototyped in a real-
world context, by incorporating insights from diverse 
disciplines, such as information visualization and 
sonification.   
 
3.1. Ripple Interaction  

One student group represented the user interaction as a 
series of acoustic and visual events that influence each 
other, mimicking the close interdependencies, 
unpredictable consequences and chaotic chain of 
reactions of everyday events in today’s society. As such, 
they choose ripples to act as metaphorical analogy of 
user actions, which spread, influence and overlap each 
other within a shared visual and auditory space. Their 

mapping algorithms were designed so that the 
unpredictable interplay of events was reflected as 
unpredictable, emerging interference effects by 
overlapping multiple ripples on top of each other. In 
effect, the indirect combination of dynamically generated, 
closely mapped radial circles is capable of generating 
visually intriguing Moiré patterns that encourage users to 
explore the underlying user interaction interpretation 

algorithms. Different variables, such as the size, initial 
position, spacing, colour, life span and movement of the 
ripples were mapped unto well-considered input streams, 
such as the previous activated pressure mat positions, 
the elapsed time durations since the last activities, and 
the number of mats activated simultaneously at any 
given time. Notably, instead of directly developing literal 
cause-and-effect procedures or random variables 
settings, the students chose to design a set of 

interpretation rules that had to be deliberately explored to 
be fully understood. As a result, users become engaged 
and immersed within the installation, as the reactions 
generated by the installations are intrinsically 
unpredictable and thought-provoking. 

 

 
Figure 6. Two Max/MSP patches in which sensor input from different pressure mats trigger different behaviours.  
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Figure 7. Emergent energy: user movements influence the generation of Lindenmayer system generations.  

 
3.2. Dynamic Particle Simulation  
The principle goal of this student group was to represent 
regions or zones on the pressure mats by different 
colourations in the visual display and use the density of 
particle systems displayed on the screen to correlate 
with the level of activity or density of people in the 
sensate space. Different actions trigger an array of 

particle designs so that, over time, the user experiences 
diverse visual outcomes. The purely abstract 
representation emphasised issues of orthogonality (i.e. 
changes in one variable that may influence the 
perception of changes in another variable) in which 
density of activity, number of users and speed of mobility 
usually concurred in dramatic particle proliferations and 
few users produced near-stasis (Neuhoff, Kramer and 

Wayand, 2000). 
 
3.3. Emergent Energy  
One student group attempted to trigger the inquisitive 
nature of people, by encouraging users to explore how 
their actions stimulate the auditory and visual displays 
within the room, while their interactions are interpreted 
and represented in abstract forms. Both temporal and 

spatial movements triggered by the sensor areas of the 
pressure-sensitive mats control the generation of the 
graphics. Movement is not directly symbolized visually or 
auditory but provides a measurement of the expended 
human energy, which influences the generation 
procedures of a Lindenmayer system (Lindenmayer, 
1968) (Fig.7). In effect, users cannot shape the graphical 
representation itself, but instead are limited to the 

manipulation of its creation process. As such, a 
distinction is made between the phenotype, which is 
perceptible to users and as such influences their 
(re)actions, and the genotype, or the algorithms that 
drive the generation itself. Accordingly, this system takes 
into account the number of people activating the sensor 
mats simultaneously, the time spent active or inactive, 
and the relative level of activity. In practice, the system 
extracts two continuous data streams from the pressure 

mat array: the footstep frequency, or the number of steps 
per second indicates whether people are moving quickly 
or slowly, and the relative physical size of these steps 
(for instance, a slow sequence from distant mats might 
indicate a jumping user, while fast activations from a row 
of mats could represent a run), and the relative activity 
levels within a larger floor area (areas of activity that are 
closely together are related in term of causality of the 

activity, either by a single, very active person or a large 
number of relatively inactive people). The relative sizes 
of both these input parameters are proportionate with the 
resulting effects on the display. Temporally fast footstep 
frequencies increase the complexity of the Lindenmayer 

generator function, while close footsteps generate more 
intense, warm colours. Simultaneously, adaptations are 
made on a diverse set of visualization attributes, such as 
line length, size, colour, branching and drawing speed, 
all with the goal of encouraging potential users to explore 
the possibilities of the human body movements as an 
input device in its own right, capable of influencing the 

generation principles of life-mimicking creatures on the 
screen.  
One could image a more sophisticated version of this 
installation, which would be capable of incorporating the 
wishes from users through a system of evolution and 
extinction. By learning from user interactions, e.g. the 
most common mat inputs and speeds, and fine-tuning 
the continuous loop between the display and user inputs, 

a unique, optimized Lindenmayer could result that is 
adapted to the installation environmental factors such as 
the audience preferences, their relative movements, and 
the used hardware specifications. Consequently, a whole 
set of highly advanced Lindenmayer systems could 
emerge that are highly entertaining for users in both a 
passive sense, by the visual and auditory perception and 
evaluation of the displayed results, and in an active 

sense, by generating appropriate direct adaptations to 
user interactions.  
 
3.4. Obstacle Simulation  
The last group of students developed the idea of an 
interactive media installation that is both engaging and 
meaningful. As such, they chose to design an application 
that would simulate and provoke the skills necessary by 

the visually impaired when avoiding physical obstacles. 
In fact, visually impaired people consider it often hard to 
navigate in unfamiliar or continuously altering 
environments. However, current research has developed 
various technologies to assist them, using the other 
senses for warning or guiding purposes. Real-world 
examples of such technological advances include 
ultrasonic sensors detecting physical objects using 
sonar-like principles, or so-called soundscapes (Meijer, 

2004), which are capable of mapping locations and 
relative positions in a way that can be understood by the 
visually impaired. As a direct analogy, this installation 
represented the relative distances to imaginative, virtual 
obstacles with differences in sound and visual effects. 
However, during the project development, the concept 
became more elaborated and evolved more into a simple 
game of exploring and detecting the virtual objects within 

the room. In practice, a virtual object was randomly 
assigned to a single pressure sensitive mat, and the 
mats within its direct orthogonal and diagonal perimeter 
were assigned with different sensitivity levels. Depending 
on the user position in relation to the object to be 
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avoided, different sound effects were emitted, and the 
visual display became altered accordingly. As a result, 
users could learn the interdependencies between the 
sonification and visualization outputs, and learn the 

object’s physical position in a more effective way. 
Accordingly, this installation demonstrates how people 
could be immersed within interactive installations while 
learning its input interpretation and output generation 
principles for meaningful goals, while mimicking gaming 
and entertainment principles. 
 
3.5. Discussion  

Some students considered this course unit as relatively 
challenging, mainly due to the relatively high level of 
dependencies on novel, and thus relatively unknown, 
hardware and software tools. Moreover, only a few 
examples exist utilising these authoring tools above 
‘hard-coding’ mechanisms to develop interactive display 
installations, while educational tutorials or example code 
were almost impossible to find or retrieve. In addition, 

some original sophisticated concepts that incorporated 
ideas of tracking temperature, lights, or sound levels or 
that were intrinsically dependent on technically high-level 
functionalities, such as the recognition of faces, 
movements or gestures, had to be abandoned in favour 
for more simplified approaches that solely focused on the 
pressure mat array as the main input device. As such, 
more time could be dedicated to project 

conceptualization and interaction interpretation 
algorithms instead of traditional, direct output reactions. 
One can observe that students chose to move away from 
deterministic representations that make direct 
connotations between input streams and output results, 
as these were considered as less engaging and provoke 
little user exploration. Instead, different methodologies 
were implemented that manipulated meaningful variables 
of input interpretation and behaviour generation 

procedures. As such, the students deliberately preferred 
to design generative algorithms instead of direct cause-
and-effect interaction results. At first, this approach was 
almost considered as too novel, as such paradigm 
moved away from the traditional user interface and 
interaction techniques the students were highly 
accustomed with in various other contexts, such as web 
design, animation, 3D real-time multimedia, and so on. It 

should be noted that the obvious danger of such an 
approach that translates user interaction into generative 
manipulations is the relative unpredictability of the 
outcome on the display level, as there is no predefined 
connotation between an action and its reaction outcome. 
Therefore, a considerable amount of time needs to be 
dedicated in the thorough testing and evaluation of the 
auditory and visualization generation rules. At the same 

time, the students were highly encouraged and felt 
responsible for the technical, conceptual and aesthetical 
qualities of the whole work by the fact that the works 
would be exhibited in real-world circumstances during a 
public exhibition, which opened up their installations for 
an audience of hundreds of people.  
 

4. CONCLUSION  
 
The students learned to collaborate with each other and 

with various outside partners who demonstrated their 
past experience with interactive multimedia installations 
and the use of interactive installation authoring software 
packages. Furthermore, they worked with a set of new 
multimedia authoring tools that is focused on interpreting 
signals from novel input devices into interactive auditory 
or visual counterparts. As such, the students had to 

reflect upon the usage of novel input and output devices 
such as pressure-sensitive mats and life-size displays, 
and moved away from the traditional keyboard, mouse, 
and computer screen. At the same time, the participants 

had to deal with a rich set of inspirational sources that 
showed how such technology will be used in everyday 
life, such as in the fields of intelligent buildings, ambient 
visualization or sonification. In addition, many 
discussions and brainstorming sessions dealt with how 
such technological advances could be utilized for 
potential applications in a creative or art contexts. By 
providing the students with this open and thought-

provoking framework, they moved away from traditional 
interfaces and task-centred goals that can be 
encountered in most computer applications or software 
programs, and incorporated ideas of user engagement 
and the role of aesthetic and emotional design. In 
addition, instead of developing interaction mechanisms 
that display a direct consequence of user actions, they 
broke with traditional rules of human-computer 

interaction and chose instead to encourage users to 
approach the installation with explorative gestures and 
actions. Consequently, they learned by own experience 
that developing interactive multimedia installations 
requires its own language, theoretical background and 
conceptual ideas. The motivational strategy followed in 
this course unit was based upon the final demonstration 
during a well-visited exhibition. Almost naturally, students 

felt responsible for the technical, conceptual and 
aesthetical qualities of their work. However, it is 
considered that the students missed the experience of 
evaluating and reconsidering their design in a real-world 
situation. Consequently, in the future, user evaluations 
should be tightly incorporated in the overall design 
process, to facilitate a more detailed fine-tuning on 
different aspects of the sensate installation design 
process.   
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