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Abstract

Haptic mechanisis) based on the technology of human and roliteraction usingthe tactile sensationare a
rapidly growing field with applications ranging from tetsbotics, entertainment and education to realistic
simulators for the training and design admplexsurgcal procedures.

Medical procedures often involve the use of tactile sense to manipulate organs or tissues by using special
tools. Conventional medical interventions aim to address the problems of educating and training residents.
These procedures usualigke extended time to learn so as to complications and risks in relation to the actual
surgical procedures. Research shows that a minimum of 750 operations are needed to acquire sufficient
experience to perform medical procedures correctly.

Virtual surgerysimulations are able to provide reliable and repeatable learning experiences in a safe
environment, thus allowing the trainees to gradually improve their skills and eventually be capable of handling
real ¢ life procedureslnitially, the simulators onlynpvided a threedimensional viewing experience witinly
the visualfeedback However, tactile mechanisms have evolved considerably and are thought to improve
training dramatically as they allow the user to interact with the virtual environment by addutgesensation
during simulation.

This diploma thesis deals with the evolution of tiegptic simulator of weak forces that was constructed in
the context of the PhD thesis of Konstantinos Vlachos inGbatrol System Laboratorgf the School of
Mechanical Engineering of the National Technical University under the supervision of Prof. Evangelos
Papadopoulos. The evolution of the mechanism includes the following stages: Initially, the equipment needs
were evaluatedn orderto redore all the degrees of freedom of the mechanism. Then, in the standards of a
computer chassia box, which contains all the electronics parts, was construfiedasy and safe handling of
the device.

At the same time, the kinematic analysis of the prgtfm mechanisithat has been constructed to provide
the tactile feedback of the simulatpis presented. The modeling of the haptic mechanism was made using the
Spring- Mass- Demister method. In the same way we modeled the force sensor used to capiferttes and
the torquesthat the user feels. Therthe way thatthe measurements of the force sensor aerorded and
filtered through Matlab igpresented.

The modeling of the entire system was done in Simulink where the linear control, which is theljeain
of my thesis was implemented. A key contribution of this research is to exfenck control to the 5 degrees
of freedom of the mechanism. Finally, in order to achieve the goal for Real Time Simulation, the Matlab toolbox

called Real Time is degtibed extensively.
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