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We stand at the threshold of a paradigm shift in sensorimotor neuroscience thanks to a century of fundamental work we can 
leverage via recent advances in machine learning and molecular engineering. The coming tsunami of domain-specific data 
across the molecular, organ, limb, neural circuit, whole-person and societal scales will open unimaginable opportunities. 
However, the important lesson of physics-informed machine learning will still apply: Data must be interpreted in context, and 
hypotheses must have precedent logic and be interpretable.   

It is as this junction that we should critically evaluate at least some of the fundamental tenets of our field to enable 
“neuromechanics-informed machine learning.” Case in point is the nature of muscle redundancy in the context of their sensory 
signals (i.e., muscle spindles) regulated at the level of the spinal cord and brainstem. Understanding the interplay between 
muscles and their sensors will provide a sound conceptual basis to understand unimpaired and unimpaired function, and 
enhance human performance and rehabilitation. Lastly, I will touch upon my lab’s efforts to implement these fundamental 
neuromechanical concepts to build versatile autonomous robots. 
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