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Abstract In this paper, we present a low-power implementation of the multi-channel hearing aid
system using a general-purpose DSP chip. The system includes an acoustic amplification algorithm
based on Wide Dynamic Range Compression (WDRC), an adaptive howling canceller, and a
single-channel noise reduction algorithm. To achieve a low-power implementation, each algorithm is
re-constructed in forms of integer program, and the integer program is converted to the assembly
program using BelaSigna® 250 instructions. Through experiments using the implementation system,
the performance of each processing algorithm was confirmed in real-time. Also, the clock of the
implementation system was measured, and it was confirmed that the entire signal processing blocks
can be performed in real time at about 7.02MHz system clock.

Key Words : Adaptive Feedback Cancellation, Digital Hearing Aids, General purpose DSP chip, Single
Channel Noise Reduction ,Wide Dynamic Range Compression
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Table 1. Band splitting

o Fut(Hz) FFT Bin &
0~250 2
250~500 2
500~875 3
875~1250 3
12560~1625 3
1625~2375 6
2375~4125 14
4125~8000 31
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Fig. 2. Band gain curve (example).
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Table 2. Clocks consumed by each algorithm per frame
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Fig. 3. Experiment environment
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