10 Vol. 32 No. 10
2004 10 ACTA ELECTRONICA SINICA Oct. 2004

®OBL R m? E R
(1. s 610064; 2. R 610054;
3. R 710038)

; ; FIR
TNOI11 : A : 0372 2112 ( 2004) 16 1658 08

Fractional Order Derivative and Design of
Fractional Digital Differentiators

- 1,23 2 2
YUAN Xiao~”, ZHANG Hong-yu”, YU Jue bang
(1 College " Eledronic Itformation, Sichuan Univ. , Chengdu, Sichuan 610064, China;
2 College " Eledronic Eng., UESTC, Chengdu, Sichuan 610054, China;
3 Dept. ¢ Aeronautial Elecironic Eng. , Air Force Eng. Univ. , Xi’ an, Shawa 710038, China)

Abstract:  The topics of fractional (order) derivative and its digital implementations are sudied from the view point of signal
pocessing in this paper. A brief survey on{ractional differertiation and integration is given, some basic concepts of the fractional cak
culus and some typical definitions of the fractional derivative are reviewed. Next the digital implementation approaches of fractional dif
ferentiators are discussed in detail. Some new problems, which would been encounted in the design of the fractional diferentiators, and
some new concepts, such as the odd symmetric diferentiators and even symmetric differentiators are proposed. Finally, future works are
reviewed in the concluding remarks.
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