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Analysis and observer design for networked compartmental flow models
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This research provides a systematic approach to modeling and estimation of nonlinear compartmental systems, contributing valuable tools for managing complex networked flow processes with finite capacities.
The behavior of dynamical models is often governed by nonlinearities, which limit the direct applicability of linear systems and control theory. A recently introduced class of compartmental systems with nonlinear dynamics and finite capacities offers a promising framework for modeling networked flow processes. Motivated by this, my research focuses on understanding and analyzing a class of nonlinear compartmental models where each compartment has finite capacity, and on developing effective estimation methods for these systems.
My analysis focused on the nonlinear observability of the Traffic Reaction Model (TRM), both with and without external inputs. The study demonstrated that the proposed state estimators, a continuous-time nonlinear state estimator and an Extended Kalman Filter were generally capable of tracking the system's states, although the EKF was not always successful. These results support the applicability of the developed methods for estimation in nonlinear compartmental systems with finite capacities, providing a robust framework for managing networked flow processes.



