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Abstract 
Lifelong learning is a defining factor of neural systems. Understanding the mechanisms by which animals learn quickly, 

autonomously and driven by their own limited experience would empower approaches to behavior, disability and 

rehabilitation. This knowledge can also drive the emerging field of bio-robotics. We are developing "robots with a nervous 

system " by selecting fundamental neurophysiological mechanisms-as understood today-and implementing them as 

physiologically-faithful algorithms and circuits. I will present examples ranging from high-level algorithms for autonomous 

learning of locomotor and dexterous manipulation, to low-level spinal circuits for muscle tone and stretch reflexes. This will 

highlight the importance of brain-body co-evolution in biological systems that holds valuable lessons for robotics based on 

the co-design of learning algorithms, neuromorphic controllers and bio-inspired bodies. 
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