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Description 
Mechanical systems with high dynamics and accuracy requirements must solve in the great majority of 
cases the problem of structural vibration disturbances. Passive, active or hybrid controls can be 
implemented in order to reduce the resulting vibration level below an acceptable limit. 
In the last decades, active vibration control (AVC) systems have been intensively developed and widely 
used. Their flexibility makes them well-suited for applications subjected to reduce vibrations in a wide 
range of perturbations and/or variable eigenmodes caused by variation of the structural parameters. In 
the field of manufacturing the machine tools structure is forced to generate relative vibrations between 
tool and workpiece by the cutting forces during machining that depend on the variation of the cutting 
conditions (tool-holder/tool or workpiece change, cutting parameters modification, etc.). 
High dynamics systems a priori require highly deterministic controller. Several commercial products are 
available on the market. However, from the specifications given by the manufacturers and for a given 
application, it is not trivial to predict its effective performances. 
The goal is to study the functioning of a digital real-time controller and, considering specific 
requirements, to choose a commercial solution available on the market. Secondly, the performances of 
the chosen product must be tested and compared with a reference system (dSpace/Simulink). From the 
observed results, the student should draw rules able to predict the performance capabilities of the 
proposed control system based on its soft- and hardware specifications and the requirements given by 
the application. Finally, several active vibration control strategies are to implement using the above-
mentioned control system on a simple test bed. 
 

List of the main tasks 
1. Evaluation of potential commercial high deterministic digital controllers 
2. Configuration and implementation of the chosen controller, (hard- and software) 
3. Test of the controller determinism and comparison with a reference product (dSpace) 
4. Definition of controller design criteria 
5. Programming of several AVC strategies 
6. Design and implementation of a simple test bed 
7. Implementation of the AVC strategies on the test bed using the chosen controller 

 

Work division 
10% theory, 10% design, 30% programming, 20% hardware configuration, 30% experiment 
 

Environment 
The project will be conducted at the IWF facilities. All technical support required are going to be provided. 
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