Objects and Affordances: An Artificial Life
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ABSTRACT. We simulate organisms with an arm terminating with a hand composed by two fingers, a thumb and an index, each composed by two segments,
whose behavior is guided by a nervous system simulated through an artificial network. The organisms, which are trained using a genetic algorithm, live in a
bidimensional environment containing four objects, either large or small, either grey or black. In the baseline simulation the organisms learn to grasp small
objects with a precision grip and large objects with a power grip. In Simulation 1 the organisms learn to perform two tasks: in Task 1 they continue to grasp
objects according to their size, in Task 2 they have to categorize the objects' color by using a precision or a power grip. Learning occured earlier when the grip
required to respond to the object and to decide the color was the same than when it was not, even if object size was irrelevant to the task. The simulation
replicates the result of an experiment by Tucker & Ellis (2001) suggesting that seeing objects automatically activates motor information on how to grasp them.
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MICRO-AFFORDANCE. Protruding object parts may activate reaching
motor behaviors, whereas objects of a specific size may activate specific
grasping behaviors. Micro-affordances facilitate simple and specific kinds of
interactions with objects but they do not pertain complex, goal-mediated AIM
actions. Seeing an object does not elicit simply a grasping behavior, but
specific type of grasping behavior which is suitable for that particular object.
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the task. The 20 best organisms are selected for (nonsexual) reproduction and each
of them generated 5 offspring inheriting their parent's genotype with the addition of some
random mutations for the new generation. The process is repeated for 2000 generations.
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CONCLUSION. Our results confirm the findings obtained by T&E in their experiments: seeing objects automatically elicits motor information concerning the
way we interact with the objects. Even if the object’s size is irrelevant to the task at hand, seeing the object activates the kind of prehension appropriate for its
size. When the kind of grip and the object’s size are compatible, responding to the object’s color is quicker than when the kind of grip and the object’s size are not
compatible.




