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A virtual space, e.g. the Internet and the web, is part of the infrastructure of our everyday life. Both
culture and technology have been drastically changed through the development of virtual space. Our message
of this talk is to recognise virtual space as a powerful tool to steer society, which is becoming exponentially
complex, and to discuss the necessary elements to empower virtual space by artificial life (AL). Since the
Internet has largely pushed forward the space–time horizon, we see active and sophisticated interfaces between
human and services/software that amplify human intelligence. We can communicate instantly with people
living far away and purchase products without physically visiting shops or restaurants. The internet of
things enables us to improve our life by privatizing information. For example, by monitoring everyday
consumption behaviour, a software system can advise on a better consumption plan, or by computing future
traffic conditions, a system can recommend a better driving schedule[5]. These examples demonstrate that
the massive data flow ([1]) of everyday life can be customized and can augment human intelligence [6]. Our
strategy here is to take the concept of embodiment seriously in designing a virtual space.

Figure 1: Snapshot of the pingpong project visualization tool. Tweets with location information in a space
(i.e. library at a university) on a map are classified into four groups (real, non-real, self and non-self) and
coloured accordingly.

The first such example can be found in the project called pingpong project by Oka and others[2]. This
project attempts to quantify and visualize affordances of space and time. The method uses a workshop
activity where people walk around a space, tweeting what they see and what they want to map by space–time
affordances into language. In workshops, we regard human participants, or subjects, as affordance detectors
who collect information from the space they are in. At each workshop, participants tweeted differently
depending on different locations, and we classified them into four different classes, i.e. real, non-real, self



and non-self, depending on whether the workshop participants tweeted about factual, counter-factual, own
actions or others’ actions, respectively. We regarded tweets classified as non-real and non-self as emergent
unconscious behaviours. The interactive mapping of the space by the participants was used to visualize the
space affordances, and new design ideas of formatting the space were proposed by the participants, namely,
these visualization and tagging functions as a pattern language [8] to foster collaborative work.
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Figure 2: Setup of the Perceptual Crossing Experiment (left) and the scores of Perceptual Awareness Scale
(right)

Such pattern language can be much more dynamic and subtle than our normal symbol-based language[9].
We hypothesize that what facilitates human–human cooperative interaction is not driven by functional (use-
ful) patterns but by‘intuitive’or‘spontaneous’(non-useful) patterns that amplify the‘sense of presence’
.

The other example can be found in what we call Perceptual Crossing Experiments （PCEs）[3, 4]. A
PCE is a minimal psychological experiment in which two subjects seek each other by merely using haptic
sensations through a virtual space. More concretely, a subject moves a mouse to explore a virtual space
where the other subject’s avatar, its shadow and a static object belong. The subject can click a button
once and only once during a one-minute trial when the subject is confident of touching the other’s avatar.
By repeating the trials, the subjects gradually detect the true avatar with a higher accuracy. Interestingly,
a subject’s perceptual awareness of the other’s presence, evaluated by questionnaires with the Perceptual
Awareness Scale, increases when the true avatar is detected. More importantly, when one subject correctly
clicks the button, the other one also clicks the button at about the same time, implying a synchrony of mind
states between the two subjects. However, breaking the synchrony is also necessary to detect agency in the
avatar. In other words, PCE demonstrates how to recover the sense of reality in the virtual space (i.e. being
there), so that people can better communicate and enhance cooperation in a virtual space compared to the
real world.

Both projects, pingpong project and PCE, show that our space–time behaviours can be mapped onto a
virtual space that feeds back into our perception and decision making in real space. The next step is to use
AL in a virtual space to help us share perception and knowledge.

We will discuss the possibility of using AL in a virtual space to facilitate human collaborative and
cooperative behaviour. To invite AL ‘properly’into human society is a way to automatically steer our
complex society in innovative ways. We believe this is one of the promising applications of AL as living
technology[7].
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