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I'm afraid. I'm afraid, Dave. Dave, my mind is going. I can feel it. I can feel it. My mind is going. There is 
no question about it. I can feel it. I can feel it. I can feel it. I'm a... fraid. 
Hal from Stanley Kubrick’s 1968 A Space Odyssey 
  
Games have become a billion-dollar business. Apart from the games you play on a PC with a mouse, 
keyboard, joystick, and other possible devices, there are other kinds of games that are developed in 
response to the new possibilities computer science has to offer. 
Current buzzwords in computer science such as ‘ambient intelligence’, ‘pervasive computing’, 
‘disappearing computers’, and ‘ubiquitous computing’ refer to widespread existing networks, smart 
sensors, and computer intelligence that are integrated into our daily environment. Support for our day-to-
day activities is available wherever and whenever we require. We are part of an intelligent human 
environment that knows who we are, what we are doing, and why we are doing it. Much of the ongoing 
computer science research, which is heavily sponsored by the European Union, is focused on the creation 
of these kinds of environments.  
The information and communication technology that is supposed to create all these environments is also 
used for new types of games that are not only played on a computer screen but also in physical, three-
dimensional environments. They enable ‘ambient entertainment’ where the behaviour of human players, 
their posture, their movements, their gestures, and their facial expressions are observed and interpreted. 
On the basis of that interpretation, the computer-supported environment determines its anticipatory and 
reactive behaviour. 
Nowadays, we come across this kind of game-like environment in research projects being conducted by 
universities and businesses. Years ago, artists developed interactive installations that responded in some 
way or other to the audience’s behaviour. Now we see companies like Microsoft, Sony, and Philips 
experimenting with similar environments that know or find out more about the user. All kinds of 
personality traits can often be derived from fairly short, non-verbal activity. The current interactive 
environments developed by Microsoft or Sony, for example, are not yet quite as advanced. Cameras and 
movement sensors, on the other hand, have already made their way into commercial products. Microsoft is 
experimenting with an email program that you can operate while standing up by moving your foot on a 
mat with built-in pressure sensors. Sony has its EyeToy, which can register the movements of a dancer or 
someone doing fitness exercises and respond to them. And that can be combined with a Dance Revolution 
dancing mat with sensors. 
The three-dimensional game environments we see on computers today and which will soon surround our 
‘real’ life will be experienced at differing levels. Human Pacman is an example of an urban game now 
played on the streets. Exergames and exertainment ensure that you get plenty of exercise in your ‘smart 
home’. Games using sport and fitness environments also help you keep up and expand your social contacts 
not just by playing with the virtual people that live in your home or come round to visit, but also with real 
people you do sports with via your exertion interface. After all, there is still a need for physical encounters 
with other human beings. 
Moving around in this kind of game environment requires continuous interaction with built-in social 
intelligence. You not only have your physical environment as a partner; others, not necessarily physically 
present or existing as real people, can act as your social partners in the activities you perform. These can 
also be sexual partners. Sexual interaction between people and computer environments are slowly but 
surely becoming topics of scientific discussion at computer science conferences.  



How can we make sexual interaction possible and attractive, and give it added value at the same time? The 
prestigious annual CHI (Computer Human Interaction) conference in 2006 saw the first workshops 
devoted to sexual interaction. The first ‘Sex in Video Games’ conference was held in San Francisco in 
June 2006. The worldwide association of Game Developers has already set up a Special Interest Group to 
study sex in games. Erotic video games, sexually oriented role playing games and chatbots that hold 
sexual conversations are already on the market, however primitive they may be. More interesting virtual 
interaction with physical consequences, however, are the tactile interfaces which can simulate physical 
contact. It will not take long before research stimulation programs accept sexual interaction as a theme and 
the results of this kind of research are incorporated into our smart, game-like environments.  
Future game environments observe their human opponent, and we can intensify that. An example could be 
the possibility of a GPS implant for urban games. Cameras, microphones, and other sensors for observing 
physiological signals, for example, also generate affective information. This is already used in educational 
applications. The virtual teachers currently being built in research environments are able to empathise with 
the student by interpreting his or her activities, posture, gestures, facial expressions, and intonation. 
Learning by doing and experiencing the consequences are already used in numerous military simulation 
environments. 
 
Another source to which we can give the computer and game environment access is the brain. The 
computer can measure and interpret neuronal activity. A person can also learn to control his or her 
neuronal activity. Current applications are mostly of a medical nature, for use in artificial limbs, for 
example. But there are also applications that enable people to use their thoughts to control an avatar in a 
virtual world, operate an email program, or press the keys of a keyboard displayed on a screen. 
Conversely, the computer can also consciously generate neuronal activity. Transcranial Magnetic 
Stimulation can, for example, be used to manipulate brain activity in such a way that it has a direct 
influence on non-verbal behaviour. 
There are games in which the measured neuronal activity affects the progress of the game. There is even a 
commercial company that has made this its speciality. There are also games in which players are required 
to consciously play with their brain activity in order to beat their human or virtual opponent. The ability to 
observe and interpret human opponents, their non-verbal activity, physiological processes, neuronal 
activity, and above all, to manipulate that activity, makes future smart environments far more formidable 
opponents than HAL. People evolve together with their environment, even if the difference between game 
and reality is threatening to disappear. A reassuring thought? 
 
Dave: I'm afraid. I'm afraid, HAL. HAL, my mind is going. I can feel it. I can feel it. My mind is going. 
There is no question about it. I can feel it. I can feel it. I can feel it. I'm a... fraid. 
 


