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Abstract

This paper presents the applications of observers in robot-assisted medical procedures, in which robotic manipulators
act in collaboration with surgeons or therapists to improve the efficiency and accuracy of the interventions. Observers
can be considered as replacements for sensors to provide the surgeon and/or the robots with information about the
tissue, surgical tools, and their interaction. This paper provides an overview of the observation methods for estimating
the tool pose, tissue motion, and the interaction forces. Having a good model for the system and guaranteeing the safety
and efficiency of the methods are the challenges involved in using the observers in medical procedures. However, the
application-driven nature of the medical robotics provides a thriving field of study for using the observers.
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