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Operational characteristic and approximation performance

analysis of Oustaloup fractance circuits

LIU Pan-Pan, YUAN Xiao, TAO Lei, YI Zhou
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The Oustaloup fractance approximation topic is investigated from a new operational perspective of the
fractional calculus. Based on the order-frequency characteristic function and the phase-frequency characteristic
function, start from the operational behaviors of a pole-zero pair subsystem, according to the pole-zero recursive
distribution, we study quantitatively the operational characteristics and the approximation performance of the
Oustaloup's fractance circuit system. The tools and parameters such as relative error function, approximation
bandwidth, K-index, complexity and approximation effect are used. Theoretical results show that the phase-fre-
quency characteristics function and the order-frequency characteristics function jointly represent the operational
characteristics and the approximation performance of fractance approximation circuits, their mathematical ex-
pressions are concise, clear, and exactly, and the Oustaloup fractance rational approximation has faster approxi-
mation speed and lower complexity.
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