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Abstract 

We tell our children that ‘practice makes perfect’ but is that really true? Certainly, practice leads to incremental 

improvement, but what really is the path to ‘perfection’ for human learners in sensorimotor stills and how does 

it translate to robot learners? Indeed, humans rarely translate their skills through written instructions (e.g. 

‘programming’). Humans learn first by imitation and then by repetition and practice. Indeed, much work has 

advanced the fields of learning by observation in robotics and subsequent practice through reinforcement 

learning. But humans often plateau in their performance and wind up in local minima. In the human realm, 

coaching and mentoring are widely encouraged in all sorts of physical and mental endeavors, yet very little 

literature in robot learning employs these principles. In the Collaborative Robotics Lab, we are engaged in 

“Learning by Demonstration” and “Coaching by Observation” work that attempts to encompass all three 

primary forms of human learning of sensorimotor skills: imitation learning, reinforcement by practice, and 

coaching. This talk will outline such efforts as applied to robots in surgical robotics and emergency response in 

which we explore novelties in learning that can disambiguate individual style and employ zero-shot learning 

for coaching. Austere environments come into play when infrastructural constraints demand full autonomy for 

life-critical tasks, leveraging the symbiosis between human and co-robot. 
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