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ABSTRACT: Our goal was the advanced research in haptic 

technologies, virtual reality, simulators, and automatic 

control, and their application in medical operations in macro 

and microenvironment. In macroenvironment we investigated 

the factors that determine the simulator effectiveness, i.e. the 

inertia and friction that the simulator shows, the reliability of 

the real time graphical representation, and the force model 

that describes the interaction between virtual tools and 

environment. We confronted successfully with these problems 

by formulating new inertia and friction minimization 

methodologies in haptic mechanisms, developing fast and 

reliable force models, and creating realistic virtual 

representation of human anatomy. Our research focused also 

on the definition of trainee evaluation criteria and methods, 

and on the formulation of appropriate control algorithms. In 

microenvironment, we researched the application of haptic 

technologies in biotechnology. The result is the development 

of a micro-telemanipulation environment and the haptic 

telemanipulation of an existing micro-robotic platform with 

micrometer resolution. 

Keywords: Haptic robotic mechanisms, medical simulators, 

haptic micro-telemanipulation. 
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