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Abstract: 

In robot-assisted minimally invasive surgery (RAMIS), a surgeon 

manipulates a pair of joysticks that teleoperate instruments inside a 

patient’s body to achieve precise control of movement, tissue 

manipulation, and perception. Despite many advantages for both the 

patient and the surgeon, the full potential of RAMIS and other 

teleoperation applications is yet to be realized. During everyday interaction 

with the external world, our brain graciously deals with a similar task – fine 

manipulation and perception with outdated and noisy information that 

arrives from multiple sensors. Hence, I posit that employing models and 

theories about how our sensorimotor system performs these tasks could 

help bridge major gaps currently impeding the realization of RAMIS full 

potential. I will present recent results of our human behavioral and 

machine learning studies to uncover the kinematic signatures of human 

movements while executing surgical tasks with virtual and real objects and 

how they change across different time scales following adaptation and skill 

acquisition. I will then discuss how we harness these findings to eventually 

improve the control of surgical robots, the assessment and advancement 

of surgical skill, and ultimately, the well-being of patients. 
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