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Time-delays are encountered in many fields, including Networked Control Systems, Biologic 
models, Teleoperations. Moreover such models are often nonlinear. When dynamics are 
fast, even small delays can hardly be neglected to maintain good performances. 

The purpose of this talk is to focus on the structural aspects of this class of systems, and to 
show how far geometric tools can still cope with the delayed dynamics. Analysis and 
synthesis problems are argued as 

- Controllability/accessibility and its characterization 
- Observability 
- Equivalence to a delay-free system  
- Equivalence to a linear time-delay system, with or without feedback 

The role a specific polynomial Lie Bracket is highlighted. The results obtained for this class of 
nonlinear time-delay systems is put in perspective with respect to the knowledge from linear 
time-delay systems and nonlinear delay free systems. 
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