More than grasping. Toward a cognitive architecture for robotics.
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	The recent interest in mobile manipulation for robots is reviving the research field of humanoid robotics that has seen already a lot of activities since its inception in 2001. Humanoid robotics has addressed and partially solved many autonomous tasks, as navigation in unknown environments, non repetitive manipulation, human-robot interaction.
	However the integration of those different skills into a unique “agent” is still obtained through ad-hoc methods, without a unified architecture. For market reasons, most of the attention tends to be devoted in developing the software sub-structures for such a robot, often reducing the problem to a software development and deployment activity. While the integration of well engineered modules may work for specific applications, we could not achieve a real autonomous and adaptive robot without a unified approach that can really integrate body movements, vision, cognition, and social interactions.
	The proponents’ experience in cognitive robotics has grown from research developments in systems as: 
- a fully neural model for vision and reaching, modelling the V1 and V2 areas of the cortex (1);
- build innovative and compliant arms and legs to try the models (2);
- adaptive neural controllers for imitating the reflex control and the adaptation of biological muscles (3);
- middle layer architecture for integrating innate and learned skills for sensor-motor agents (4);
- high level cognitive system integrating an embodied natural language (5).
	The next big thing, in our opinion, is to tackle manipulation. The state of the art is still dominated by a study of the kinematics of the device, for the generation of optimal finger placement to obtain a stable grasp, but very little of the psychological aspects of “manipulating” is considered. The result is that specific procedures are developed for a few of tasks (for instance opening a door, or mixing a liquid).
	The expected use of the object, the environmental and social implications of each possible way of grasping an object, and the body characteristics are all together to interact to determine the optimal and natural grasp (in the “human” sense, in the present research).
	Findings in Neuro-Psychological fields lead us interesting evidences about the strategy planning and the way to interact. Object manipulation is an interesting test-bench, where higher and lower levels of control must synergistically cooperate, and where it is fundamental considering “boundary conditions” to sustain generalization and to guarantee the effectiveness of the action.
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