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Design of IIR digital filter based on Single Degree of Freedom

NIU Bao-liang
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Infinite Impulse Response(ITR) digital filter is designed usually in S-domain firstly, then
the S-domain transfer function is transferred to Z-domain. To simplify the design process, a direct design
method of filter based on Single Degree of Freedom(SDOF) model is presented, including the types of LP
filter, HP filter, BP filter, BS filter. Simulation results show that the design process is direct and simple,
and the designed filter bears good frequency characteristics. Another advantage of the proposed method is
that the filter parameters needn’t change with system sample time. Therefore, it is a new method for IIR
digital filter design with good usability.
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Fig.1 Model of SDOF
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Tablel Frequency correct factors

serial number 2 3 4 5 6 7 8 9 10
correct factor 0.802 9 0.7150 0.660 7 0.622 3 0.593 0 0.569 6 0.550 2 0.5337 0.519 4
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(a) frequency characteristic of spring force
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(b) frequency characteristic of damper force
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(c) frequency characteristic of inertial force
Fig.2 Frequency characteristics of spring force, damper force and inertial force
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Fig.3 Model of low-pass-filter
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Fig.5 Frequency characteristics of band-pass-filter Fig.6 Frequency characteristic of high-pass-filter
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Fig.8 Frequency characteristic of wide band-stop-filter Fig.9 Frequency characteristic of wide band-pass-filter
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Fig.10 Block diagram of trapezoidal integration
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