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The Research on Strange Attractor Visualization Based on Phase-Density

CHEN Hong-liang, TAN Jian-rong
(State Key Lab. Of CADXCG Zhejiang University, Hangzhou 310027)

Abstract This paper puts forward the definition of phase-density to quantificationally describe how the at-
tractor distributes in the phase-space, which provides effective foundation and control for strange attractor vi-
sualization. The phase-density can be calculated as the proportion of the number of phase points fallen into the
vessel-box which is positioned around each phase-space point, thus clearly denote the denseness of attractor
distribution around that point. Based on the phase-density, the volume rendering and Lyapunov spectra ren-
dering of strange attractor visualization can unveil the total chaotic behavior and local attributes of strange at-
tractor respectively. During the attractor volume visualization, the source instension and the attenuation coef-
ficient are both defined as nonlinear component according to the average phase-density, and the image-ordered
algorithm is adopted to reduce the expensive computation. During the Lyapunov spectra visualization, the ini-
tial iterative point-pair is first picked up automatically according to the phase-density, and the adaptive grow-
ing-up algorithm of flow pipe (or flow ribbon) can be implemented recursively from each initial point-pair.
The given typical strange attractor visualization examples demonstrate that the content and form of strange at-
tractor visualization are enriched with the complexity is depressed.
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