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1 Introduction

A low-pass filter module provides the ability to apply a frequency based filter to the ADCS control torque
vector L,. The module has the ability to be individually reset, separate from any reset on the ADCS
control modules. The cut-off frequency is given by w,, while the filter time step is given by h.

2 Initialization

Prior to using the module, the filter time step and 1st order filter frequency cut-off value must be set.

Config— >h

Config— > wc

3 Algorithm

Since the shown mappings between the Laplace domain and the Z-domain are approximate, some
frequency warping will occur. If a continuous filter design has a critical frequency w,, then the digital
implementation might have a slightly different critical frequency. Franklin in Reference 1 compares the
continuous and digital filter performances by studying the half-power point. This leads to the following
relationship between the continuous time critical filter frequency w,. and the digital filter frequency w:

tan <w§h> - (1)

where h = 1/f is the digital sample time. Note that & ~ w, if the sample frequency is much higher
than the critical filter frequency.

The first-order digital filter formula is given by:
B 1
24 hwe

i [0-1(2 = huse) + huse(en + i) | 2

where x, is the current filter input, and y; is the filtered output.

4 Qutput

The filter module outputs the standard ADCS control torque output structure. If the original and filtered
ADCS control is to be tracked, then the messages should be given unique names.
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