MENTAL SIMULATION OF ACTION IN THE SERVICE OF ACTION PERCEPTION
Vassilis Raos

Department of Basic Sciences, Faculty of Medicine, University of Crete and Computational Neuroscience Group, Institute of Applied and Computational Mathematics, Foundation for Research and Technology Hellas

We used the quantitative 14C-deoxyglucose method to map the activity pattern throughout the cerebral cortex of Rhesus monkeys, which either grasped a 3D-object or observed the same grasping movements executed by a human. We found that virtually the same frontal cortical networks were recruited for the generation and the perception of action. We suggest that the activation of execution-related areas during observation of action (in the absence of overt movement and muscle activity) reflects the mental simulation of this action by the observer. In other words, to ascribe meaning to an action performed by another agent we practically simulate the act, we mentally rehearse it.

We also found that the intensity and lateralization of activations differed in the two conditions (execution, observation). For example, the premotor activations were stronger for action observation in contrast to the primary somatosensory-motor ones which were stronger for action execution. Moreover, the activations induced by observation were bilateral whereas those induced by execution were contralateral to the moving forelimb. We suggest that these differences in intensity and lateralization of activations between the executive and the perceptual networks help attribute the action to the correct agent, i.e. to the ‘self’ during action execution and to the ‘other’ during action observation.
