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Active noise reduction headset and removing frequency mismatch of narrowband 
ANC system with FLANN 

Abstract: As one of  the four major environmental problems in the world, noise pollution affects people's normal life and work 

in varying degrees. For noise pollution, the soundproof  earmuffs are generally used to block the sound wave path to achieve noise 

reduction in the small space between the human ear and the earmuff  cavity, which can be called small space noise reduction. The 

traditional physical noise reduction method has a good noise reduction effect on high-frequency noise but not good for the 

low-frequency band typically below 700 Hz. Active Noise Control (ANC) achieves a good noise reduction effect on low-frequency 

noise by sending out an anti-noise to interference with original noise. 

In this talk, we provide a summary of  schemes of  the analog active noise reduction headset with AS3415 chip and the digital 

active noise reduction headset with STM32. The analog noise reduction scheme has a certain noise reduction effect to the 

frequency noise below 700 Hz and the noise reduction effect near 100Hz reaches 10dB. Comparing with the passive noise 

reduction platform, the common music headphones with digital noise reduction algorithm can reduce the noise reduction of  

200Hz by 24dB and the pink noise of  100-1000Hz by 12.2dB. When the passive noise reduction platform is changed to be a 

professional noise headset, the single-frequency noise for 100Hz noise reduction increased by 27dB, 100-1000Hz pink noise 

reduction noise increased by 8dB. Furtherly, through introducing the passive noise reduction model, it can improve the broadband 

pink noise reduction to 12dB. 

In a narrowband ANC system, frequency mismatch (FM), i.e. the difference between identified synchronization frequency 

and true frequency of  primary noise, may exist for the sensor aging effects, fatigue accumulation, etc. A conventional narrowband 

ANC system will suffer severe performance degradation even for an FM as small as 1% and several structures have been developed 

for removing FM. In this talk, we also present a new narrowband ANC structure coupled with adaptive functional link artificial 

neural network (FLANN) for mitigating FM.  
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