Visualizing Local Properties and Characteristic Structures within Dynamical Systems

Helwig Löffelmann

Institute of Computer Graphics, Vienna University of Technology

Visualizing Dynamical Systems – Runways

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 2 of 8 Helwig Löffelmann, Vienna University of Technology

Four Approaches – Overview

Streamarrows and Hierarchical Streamarrows – ffl enhancing stream surfaces

Poincaré Section Visualization – ffl integrating 2D Poincaré map visualization and 3D techniques

Fixed Point Visualization – ffl visualizing the Jacobian matrix together with stream lines

Visualization using Threads of Stream lines – ffl enhancing an abstraction by direct visualization

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 3 of 8 Helwig Löffelmann, Vienna University of Technology

Streamarrows and Hierarchical Streamarrows

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 4 of 8 Helwig Löffelmann, Vienna University of Technology

Poincaré Section Visualization

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 5 of 8 Helwig Löffelmann, Vienna University of Technology

Fixed Point Visualization

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 6 of 8 Helwig Löffelmann, Vienna University of Technology

Visualization of Characteristic Trajectories

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 7 of 8 Helwig Löffelmann, Vienna University of Technology

Conclusions

Local investigation and visualization – ffl especially useful at points of degeneracies, e.g., fixed points

System abstractions – ffl useful for the experienced researcher, usually extremely dense information.

Conclusions – ffl Use local visualization and the visualization of system abstractions in combination with direct visualization.

URL http://www.cg.tuwien.ac.at/research/vis/dynsys/

Visualizing Local Properties and Characteristic Structures within Dynamical Systems – Slide 8 of 8 Helwig Löffelmann, Vienna University of Technology