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Descrip tion

POEtic-Cubes is a physical installation, a
sculptural setup, composed by 9
autonomous robots able to self-organize
and to adapt its shape driven by the
stimuli  coming from its  direct
environment.

Every robot has some of the properties of
a cell: they divide, take the same DNA as
the mother cell, and the cooperation
between these elements, an emergent
process, permils to self-organize and
create an organism that can change and
evolve depending of its interaction with
the environment (in this case the people
who interact with them).

The cubes are in a dark room, so that
when the room is empty they are grouped
together as a 3 x 3 array, constituting a
cell. When a person or a group of people
enter the room the cubes start to move
and place themselves around the people
(holding the same distance between
them). Therefore, the cell divides itself
and differentiates to create an organism. If
the person or the group of people moves
in the room (or even if one person moves
the arms) the cubes move and the colors
that are depicted in the displays change.
Therefore, in this installation the people
can observe how their actions determine
the physical aspect of the organism
(constituted by the set of 9 cubes), i.e., the
phenotype, being thus a clear illustration
of the genotype to phenotype mapping
process. Learning (epigenetic)

mechanisms can also be demonstrated
since the reaction of the cubes (i.e., their
movement) can be modulated depending
on the actions done by people. The cubes
also determine autonomously the state of
the battery, and upon detecting a low
battery threshold they go to a specific
place in the room where the battery may
be charged.

Objectives

In the installation the user interacts with
an artificial organism whose external
features are dictated by the movements of
the body. As a consequence, more
attention is paid to the environment, thus
increasing the perception or apperception
levels. Even if the robots are individual
objects their interactions give rise to
emergent properties that are reflected in
an artificial organism whose overall
behavior results from this cooperation. In
this way the installation permits to
perceive adaptive emergent processes,
like those that appear in living organs as a
consequence of the interaction of their
constituent cells, in the same way a
vortex is actually the result of coupled
smaller whirlpools.

Bioinspir ed Models

Life constitutes one of the major
paradigms when complexity is
approached. As a simple example, the
possible number of states in a normal
human brain exceeds by far the number of
atoms present in the Universe. Therefore,
from the Leonardo da Vinci’s flying
machine prototypes in the fifteenth
century going through the self-replicating
automata theory of John von Neumann in
the middle of the twentieth century,
scientists and engineers have been
looking for inspiration in the basic
features that are inherent of living beings.
POEtic-cubes was created following the
research of the POEtic electronic tissue.
The main goal of the POEtic project
(http://www.poetictissue.org) was the
development of a flexible electronic
substrate that permits the implementation
of some of the features that can be
observed in living beings: evolution,
growth, self-repair, self-replication and
learning. The major outcome of this
project was the development of a novel



http://www.poetictissue.org/

chip (whose layout is represented in the
next figure) that allows for constructing
an actual electronic tissue.

Bioinspired
characteristics o f the
installation

Phylogenesis:

Every cell (cube or robot) contains a copy
of the whole configuration of the
organism. Furthermore, this configuration
may change in the long term as a result of
the interaction between the organism and
the users.

Ontogenesis:

The organism is developed from its
constituent individual cells.

Epigenesis:

The interaction with the environment (the
user or group of users) determines both
the phenotype and the behavior of the
organism.

Emergency:

Installation the behavior of the artificial
organism is much more complex than the
basic rules that govern the operation of its
individual constituents (the robots). Every
action done by the user, even the most
subtle ones, produces a change that is
propagated to the whole system, and
therefore what the user actually perceives
is a complex artificial organism, not a set
of individual objects. This is actually a
major feature, since paying attention to a
set of individual objects that interact with
the user will have an impact only on low-
level perception processes.




New approaches and the
POEtic tissue technology

The main difference of the POEtic-Cubes
installation with respect to previous
approaches lies in the fact that these bio-
inspired mechanisms are actually
implemented in hardware devices that
operate autonomously.




