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A realistic dynamic, sensor and fault model of a torque controlled lightweight robotic joint

Problem description:

Lightweight robots are a new type of robot arms which are capable of direct physical interaction with
humans and thus can be employed as multi-functional tools. Such robots often have a mechanical
flexibility in the joints due to the lightweight structure. Although the dynamical behavior of flexible
joints is a well studied research topic, the majority of existing models lack the realism of the simulation
(show low degree of reality in the simulation?) for such applications as simulation of collision detection
and human-robot interaction.

The goal of this thesis is the development of a mathematical model of a generic flexible robotic joint.
The model should include electrical and mechanical parts. The electrical part consists of an electrical
synchronous motor and appropriate power electronics to control the motor. The mechanical part
describes the gearbox connected to the motor shaft. Additionally sensor models should be included in
both electrical and mechanical parts. In order to control the joint a control scheme should be developed
and implemented. The model of a flexible joint will be implemented in Matlab® /Simulink®.

The developed model of the robot joint and control performance should be validated experimentally.
Finally the degree of realism of the simulation should be analyzed.

Tasks:

e Literature research about simulation of robot joints

e Development and implementation of a mathematical model of a generic flexible robotic joint
e Validation based on experimental data of real joint prototypes

e Investigation, modeling and simulation of disturbance and related compensation techniques
e Analysis of the simulation realism degree
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