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ABSTRACT

Robot assisted surgery is proven to be useful in surgeries, proven to be complex in
conventional form in terms of accessibility anatomical complexity and small scale, required
precision and accuracy. Cochleostomy procedure in cochlear implantation surgery is one
such procedure, proven to be a complex practice even for the most experienced surgeon.

In this thesis, the drilling processes involved in conventional cochleostomy are looked at.
Due to dexterity and precision robotics offer, it is deemed the efficiency of the in situ drilling
procedure of the cochleostomy can be greatly increased with the use of a robotic manipulator
tool.

Despite commercial success of general robotic platforms, practical use in task specific
microsurgery is still challenging, due to considerable levels of accuracy required at sub-
millimeter scales, limited visualization, degrees of freedom, range of motion, large footprint
and constrained visual and tool accessibility, under operation microscopes. The proposed
task specific surgical manipulator addresses the drawbacks of existing surgical manipulators
and other apparatus for the purpose of cochleostomy. The proposed tool: a six degrees of
freedom manipulator, is a micromanipulator that is attached to the surgical microscope
boom. The surgeon is able to use the manipulator as conventional surgical drill tool for
drilling and clearing of bone.

The thesis looks at the development of the introduced surgical manipulator; from concept,
theory to a proof of concept prototype. The theoretical analysis, theoretically formulates the
concepts, which are the basis of the manipulator design. The theoretical study includes a
study of manipulator kinematics, manipulator singularities, analysis of the systems dynamic
parameters and the controller design in joint space. Methods of localization and trajectory
generation are briefly discussed and validated using simulation.

A simple pietotyperis. -developed hased on, the dewveloped eoncepts and theoretical
formulation;é;t{n_e prototype “devetopment inciudes’ design” of “mechanical linkages, drive
actuators, gurabot controller lant softwaresSimplel igsis@racconducted using the developed
prototype tonalidlate reguiked metieRgontrol
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