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This technical paper outlines a robust and inexpensive dynamic smoothing algorithm based on 

using the bandpass output of a 2 pole multimode filter to modulate its own cutoff frequency. The 

bandpass signal is a meaure of how much the signal is “changing” so is useful to increase the cutoff 
frequency dynamically and allow for faster tracking when the input signal is changing more. The 

absolute value of the bandpass signal is used since either a change upwards or downwards should 

increase the cutoff.

The core of the filtering algorithm consists of two one pole low pass forward euler filters. These two 

filters are in cascade to form a 2 pole low pass filter, and their difference is used to form the band-
pass response, which is identical to an SVF bandpass output with damping 2.

This algorithm can be useful for in a variety of situations including “de-noising” an analog potentiome-
ter, or smoothing out the stepped input of a 7-bit MIDI continous controller. It has sufficiently low cpu 

and numerical stability to be used in fixed precision on micro-controllers, and at a lower than audio 

sample rate, but care needs to be taken to ensure full range is acheived if using low bit depth 

computation.
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