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Historically, the dream of Man of understanding the essence and functioning of living creatures, and then of fabricating living artefacts, and has been pursued in different eras and by different cultures from very ancient times. Examples date back to the first attempts in Ancient Greece, up to the work by the Engineers of Renaissance, and especially by Leonardo Da Vinci. Leonardo studied human anatomy and biomechanics, but he also designed and demonstrated different automata, mostly for entertainment in public events, and as a proof of his engineering capabilities. In fact, this was also the main motivation of the Swiss watchers who built, in the 17th Century, automatic dolls able to autonomously write, play piano, and give other evidence of the mechanical design ability of their makers.

Humanoid Robotics today has a broader scope: it does not include only the Humanoid as Artificial Man, but also some hybrid configurations that technology makes possible today. The integration of artificial parts into human bodies, as well as the control of paralized natural limbs by electrical stimulation, are investigated by the research community with increasing success.

Four main streams can be identified in the development of humanoids: 1) helpful robots, 2) companion/entertainment robots, 3) robots as models to investigate Man, 4) anthropomorphic general purpose robots.

But some questions are still open.

Is the development of humanoids still a challenge for human creativity and a demonstration of scientific understanding and advanced technology, as it was for Leonardo? Are humanoid robots more helpful? Is anthropomorphism the technically best-suited solution? Is it the most socially acceptable? Will humanoids be able to effectively replace humans in hazardous, or unpleasant, activities? Can bionic components improve the quality of life of human beings? Are robotic models of biological systems helpful, or necessary, to thoroughly investigate living beings?

These questions certainly need further research and achievements to be fully addressed, and convincing technical solutions have to be demonstrated.

What is undoubted is that a variety of implications arise when investigating humanoids: from technological challenges, to psychological and ergonomic requirements, to ethical constraints, philosophical analysis and socio-economic considerations. Answers to questions on humanoids research cannot be given without taking into account all such implications: there are cultural barriers in the introduction of humanoids in the Human Society, a proper paradigm of the human-robot

relationship has to be identified, a proper balance between humanoids aspect and functionality needs

to be designed and an ethics for humanoid research and for humanoids should be defined: Could humanoids become conscious? Could they become alive? Will they become a menace to Mankind?

What about their rights and duties? Who will be responsible for their work?

The challenging problems related to the development of humanoids and the multi-faceted implications they generate reflect a very important societal requirement: the need for a new kind of engineer: the new “Renaissance Engineer” of the Third Millenium. Just like the Innovative Engineers of Renaissance, the new generations of engineers, and especially of bioengineers, should be educated to be highly inter-disciplinary, rather than to rely on high specialization. They should be open to cultural cross-fertilizations: not only focused towards technical knowledge, but able to apply to machine design the concepts and models provided by the study of Nature and of humanities.

“Represent Man and the concept of his Mind”: the lesson of Leonardo is still alive.

