

  

     

Master thesis project at SYNTRONIC 
Syntronic AB is a global consultant company with 500 employees. The company is based in Gävle 
with offices in Göteborg, Kista, Linköping, Sandviken, Beijing, Ottawa and Kuala Lumpur. Our 
main expertise is within embedded systems, i.e., intelligence and software in electronic and/or 
mechanical applications. As more and more algorithms used in such systems are based on 
advanced methods from mathematics and statistics, we seek a number of talented master students 
who want to write their master thesis projects at our office in Göteborg. Students should have a 
strong mathematical background as well as a strong interest in technology. 
 
Comparison of filters in nonlinear filtering 
In nonlinear filtering the goal is to find the conditional probability distribution, the filtering 
distribution, of a hidden state given noisy observations. For systems described by linear state space 
and observation models with Gaussian additive noise the filtering distribution is Gaussian and the 
Kalman filter provides an iterative update of the mean and covariance. For nonlinear systems the 
problem is more challenging. There are several approximate Gaussian filters like the extended-, 
ensemble- and unscented Kalman filters. One other approach is provided by the family of particle 
filters and yet another involves solving partial differential equations (PDEs) approximately or 
more precisely even stochastic PDEs.  
This project is concerned with the comparison of filters, based on numerical computations, 
simulation and literature studies. Depending on the interest and background of the student, there 
are several possible ways to take. Students with a background in time-series and Bayesian statistics 
can focus on approximate Gaussian filters and particle filters. An easy entrance into this field is to 
study the tracking problem for known noise statistics. A more delicate problem is the estimation 
problem for unknown noise statistics. Students with a background in stochastic analysis and 
numerical analysis of PDEs have the opportunity to study the approximation of filters with the 
finite element method. The latter approach is rarely seen in industry and in this project we want to 
investigate if this has to do with the difficulty of the underlying theory or if the method has 
limitations that motivate to omit its use.  
The successful student will have good chances to become an employee at Syntronic after a 
completed thesis. Therefore, any programming skills beyond MATLAB/R/Python are of interest.  
 
Supervisor at Chalmers: Annika Lang, annika.lang@chalmers.se, Mathematical Sciences. 
Supervisor at Syntronic: Adam Andersson, 031-746 81 06, adan@syntronic.com. 
 
 


