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Abstract: For robots to become an effective component of our society, it is
necessary that these agents become primarily cognitive systems, endowed with a
cognitive architecture that enables them to adapt, predict, and pro-actively interact
with the environment and communicate with the human partners. Human
communication depends on mutual understanding: I know how to communicate
because I entertain a model of you, which enables me to select an effective way to
convey to you what I want and to have an intuition of your internal states – what
you need, fear or desire. Such intuition enables me to perceive properties that would
be otherwise not accessible to my perception, as goals, emotions or effort. Our
contribution to the roadmap toward cognitive systems leverages on the use of a
humanoid robot (iCub) to test some of our assumptions on how to build a cognitive
interactive agent. We attempt at modeling the minimal skills necessary for cognitive
development, focusing on the visual features that enable to recognize the presence
of other agents in the scene, to allow action matching across different visual perspectives and to foster automatic
speed adaptation in human-robot interactive repetitive tasks. In a dual approach, we are trying to understand how to
modulate robot behavior to elicit better human understanding and to express different characteristics of the
interaction: from the mood to the level of commitment. This approach is propaedeutic to the creation of a cognitive
system, by helping in the definition of what is relevant to attend to, starting from signals originating from the intrinsic
characteristics of the human body. We believe that only a structured effort toward cognition will in the future allow
for more humane machines, able to see the world and people as we do and engage with them in a meaningful manner.
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