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Abstract 
Motivated by the emerging field of satellite formation control and in particular the challenge 
of designing fault tolerant controllers for these formations this thesis presents an automatic 
control synthesis method which can be used to design a satellite formation control strategy 
able to handle actuator faults. 
 
Specifically, a novel approach to automated controller synthesis for Piecewise-Affine Hybr-
id Systems (PAHS) is presented, which can generate controllers for systems with non-
deterministic discrete inputs such as faults. The method builds on control to facet proper-
ties of affine systems on polytopes to create a discrete game abstraction of the PAHS 
which is converted to a timed game. If a feasible a winning strategy for the game exists the 
resulting strategy is refined into a piecewise-affine control law. 
 
The method has been implemented in a Matlab toolbox which automatically can compute 
controllers for a PAHS with a corresponding reach/avoid/stay specification by using Up-
pAal Tiga to specify and find winning strategies for the discrete game abstraction. 
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