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In complex embedded systems data fusion has become a very 
heavily researched topic in the last decade. This is because it 
offers the unique chance of improving the sensing capabilities 
beyond the physical level of one sensor by combining several 
sources to provide a more profound information to the user. 
 
In most applications however, data fusion is employed as a 
black-box tool rather than spending the time to gain insight on 
the additional information provided by the algorithm like e.g. a 
quality metric. Furthermore, a different fusion method might 
produce better results as compared to the tradeoffs in some 
fields of application. 
Therefore, the scope of this thesis is to implement, test and 
evaluate the most commonly used approaches such as Kalman 
filtering, sequential Monte Carlo methods, weighted average or 
least square methods in respect to applications on commercial 
vehicles. The algorithm performance shall be evaluated on a 
selected exemplary data. 
 
 
Tasks: 
·  Design and Implement a basic simulation environment using 

MATLAB/Simulink 
·  Implement some basic state-of-the-art fusion algorithms 
·  Evaluate each approach concerning multiple metrics (e.g. 

runtime, overhead, output consistency etc.)  
·  Determine limitations of algorithms for multiple real-world test 

scenarios (i.e. sensor failure or distortion) 
 

Areas of work relevant to this project: 
·  Multi-sensor data fusion  
·  Statistics: Kalman & particle filters, weighted average,..  
·  Basic programming skills in C++ and/or MATLAB 
 


