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Bio-Inspired Imaging and the Deep Learning of Neuromuscular Sensorimotor Control for Realistic Human Simulation

Computer simulation of the human body -- not just the bones, joints, and muscles, but also the sensory organs and, of course, the brain, is essential in the quest for artificial intelligence/life. In this context, I will present our recent advances in biomimetic human simulation and sensorimotor control. Our framework features an unprecedentedly detailed biomechanical human musculoskeletal model actuated by numerous muscles, with functional eyes whose retinas have many nonuniformly distributed photoreceptors. This bio-inspired imaging apparatus feeds the sensorimotor center of our virtual human's brain, which currently incorporates two dozen (deep) neural networks organized as a visual sensory subsystem that drives a neuromuscular motor subsystem. Synthesizing its own visual and motor training data, our fully autonomous virtual human learns efficient, online, active visuomotor control of its eyes, head, torso, and limbs to perform a variety of nontrivial sensorimotor tasks n!
ever before achieved in realistic biomechanical human simulations or anthropomimetic robotics.
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