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FEATURE Dana Troxel

Acoustic feedback (also known as the 
Larsen Effect) has been roaming around 
sound reinforcement systems for a very 
long time, and everyone seems to have 
their own way to tame the feedback lion. 
Digital signal processing opened up the 
microphone to some creative solutions, 
each with its own unique compromises. 

This article will take a closer look into 
the annoying phenomenon called acous-
tic feedback and some of the DSP-based 
tools available for your toolbox. 

FEEDBACK INSIGHT 
Every typical sound reinforcement system 
has two responses—one when the micro-
phone is isolated from the loudspeaker 

(open-loop), and a different response 
when the microphone is acoustically cou-
pled with the loudspeaker (closed-loop). 

The measured response of the output 
of a system relative to its input is called its 
transfer function. If the measured open-
loop response of a system has constant 
magnitude across the frequency range 
of interest, you can model the system 
using a level control followed by some 
delay. Looking at the transfer function of a 
simple level change and delay element can 
provide insight into the behavior of acous-
tic feedback in real-world situations. 

The top half of Figure 1 compares two 
magnitude responses. The blue line repre-
sents the magnitude of an open-loop sys-
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Figure 1. Open 
(flat)/Closed 
(peaked) Loop Re-
sponses, Delay = 
2ms, Gain = 0dB

Understanding the problem and its 
potential solutions.


