
 

 

Open Thesis (MA) 

Random Sampling-Time Jitter 

What’s the problem?  
Modern control systems increasingly run on centralized computing 
platforms, where timing is no longer perfectly periodic. Small 
random variations in sampling instants, known as sampling-time 
jitter, arise from scheduling, communication delays, and shared 
resources. This is a real industry challenge in Software-Defined 
Vehicles (SDV) and central compute architectures, where many 
functions compete for timing-critical resources. 
Your challenge Extend an existing deterministic uncertainty model 
of sampling-time jitter to a probabilistic setting based on bounds on 
its probability density. The goal is to analyze how random timing 
affects stability, robustness, and performance, and to develop 
meaningful guarantees for such jitter descriptions. 
Main tasks (flexible – your ideas welcome!) 

• Develop a probabilistic model for sampling jitter based on 
bounds on its probability density. 

• Derive stability and robustness conditions under random 
timing variations. 

• Relate probabilistic guarantees to deterministic worst-case 
results. 

• Validate the results in simulation with relevance to SDV and 
central compute. 

What you gain 
• A timely topic at the intersection of control, uncertainty, and 

stochastic systems 
• Experience with advanced control theory, simulation, and 

analysis 
• Clear relevance for future automotive platforms and central 

compute 
Prerequisites 

• Strong background in linear systems and control 
• Interest in uncertainty, robustness, and probabilistic 

modeling 
• Relevant coursework such as ERT, KRT, or related control 

lectures 
• Good MATLAB skills for simulation and analysis 

Supervisor: 
D. Schwarzmann 

Area: 
Robust and 
Probabilistic Control 
(Sampled-Data / 
Networked Systems) 

Properties: 
Type: MA 
30% literature 
40% theory 
30% programming 

Beginning: 
any time 

Further information: http://www.ist.uni-stuttgart.de/teaching/bama 

http://www.ist.uni-stuttgart.de/teaching/bama

