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Background
Uncertain system parameter are a common feature of many technical real world applications
such as robotic manipulators or autonomous cars. Since for most of these applications safety
is a very critical aspect, formal verification methods for system with uncertain parameters
recently gained a lot of research interest. In this context, rechability analysis represents a
very powerful tool, since this method is able to provide formal guarantees while explicitly
considering the parameter uncertainty.
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Description
The focus of this thesis is reachability analysis for linear systems with uncertain parameters.
For reachability analysis, the zonotope-based approach from [1] is used, which is implemented
in the CORA toolbox [2]. Since it is in general not possible to calculte the exact reachable set
of a system, reachability analysis calculates a tight over-approximation of the exact reachable
set instead. For linear systems with uncertain parameters, the size of this over-approximation
error mainly depends on the calculatation of the interval matrix exponential.
The goal of this thesis is to implement the novel approach for the calculation of the interval
matrix exponential described in [3]. This implementation should then be integrated into
the CORA toolbox for reachability analysis. Finally, the performance of the new approach
compared to the method from [1], which is already implemented in CORA, will be evaluated
with numerical tests on several benchmark systems.
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Tasks
• Implementation of the approach for the calculation of the interval matrix exponenential
described in [3]
• Integration the implementation into the CORA toolbox
• Evaluation of the performance with numerical tests on several benchmark systems
• Optional: Development of additional extensions to further improve the calculation of
the interval matrix exponential
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