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Abstract

In the context of human spaceflight, exploration and habitation, surgical procedures will need to be
undertaken in response to both emergency and planned medical interventions. Until there is a critical mass
of infrastructure and expertise present in the space environment to respond to all medical requirements,
it is likely a small group of people will not have the skill sets required to respond to every eventuality.
In this case, tele- and autonomous surgery can augment or replace a skilled medic in space. On Earth,
telesurgeries are commonly performed using robotic systems where the surgeon is located from meters
to thousands of kilometers away from the patient. Such systems have been approved for their clinical
use, however are limited in their capability due to lack of haptic feedback. Haptic feedback is commonly
identified by doctors as a limitation of available commercial robotic systems, however this modality of
feedback is much more sensitive to lag and loss in communication channels – a challenge to be overcome in
the case of space to ground links. This paper presents a framework of shared control for a robotic system,
where the surgeon can adapt their level of control authority (from manual control to full autonomy) in
order to best suit their skill level and environmental situation. In such a way, haptic feedback can be
rendered when the communications channel is of high enough quality to guarantee stability.
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