$358 H3M W B T2 B4l (19 SR Vol.35 No.3
2022 4E9 H Journal of Hunan Institute of Science and Technology (Natural Sciences) Sep. 2022

— R 5 BB AR AL/ N IR R 2R Y FE B K3

AT, FER, FEX, & W

(BRI BE 2B MRS TR A2 B, WM HFH 4140006)

B E: B Ao kB B REGE X P AR, R AT AT ROy L SR R R B
F b, IR G IRk AT R 5 G, MELEME L LS TR R FEMBER, HLk, A Foster 1% RC
BB 2538 3E o FN B A, AT ARIE S SN TLAR B4 69 2 I, S5, VAU PR 69 o) % X A 2 4518 i 40eh R4k, K
T EHL 6.4 B Marr i iB ik B w3k, fy AR A, Prikitel vk Mk ad &8k kBT BOF Ry, SR AA B
B R AR

K 58 SRR R BB IR 5

hE %S TNTI13 XERFRINES: A XEHE: 1672-5298(2022)03-0017-06

Circuit Realization of a Class of Fractional Analog
Wavelet Filters

Z0U Zixian, LI Hongmin, LI Chunlai, QIAN Kun

(School of Physics and Electronic Science, Hunan Institute of Science and Technology, Yueyang 414006, China)

Abstract: By calculating the coefficients in the general formula of the transfer function of the fractional wavelet filter, a
feasible circuit scheme was designed to realize the fractional analog wavelet filter. Firstly, the rational fraction approximation of
Gaussian-like wavelet in the frequency domain was carried out, and a mathematical approximation model with simple structure and
only one term in the molecule was constructed. Secondly, the fractional-order capacitance was approximated by the Foster [ type
RC series-parallel network, thus ensuring the realization of the fractional-order impedance device. Finally, the coefficient of the
transfer function was determined in the form of the ratio of the impedance value of the element, thus realizing the 6.4 order Marr
wavelet filter circuit. The simulation results show that the circuit structure designed in this paper can approximate the Gaussian-like
wavelet well, and has the advantages of high precision and high flexibility.
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