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A study on digital sound reception systems for ships
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Abstract: In this paper, we propose a sound reception system against surrounding noise for ships based on digital signal proc-
essing technologies. In order to suppress unwanted surrounding noises, a digital band-pass filter is designed, which the
pass-band of the filter is between 70Hz to 820Hz. Also, we develope a sound direction indicating algorithm with 4
microphones. After filtering the audio signals from 4 microphones, the developed sound direction indicating algorithm can in-
dicate 8 directions. In addition, we implement prototype board for the sound reception using a digital signal processor chip and
audio codecs, and verify the proposed algorithm.
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Figure 3: Structure of FIR filter for digital band-pass filter.
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Figure 4: Magnitude responses of digital band-pass filter.
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Table 1: Specification of filters in the multi-stage filter.

Stage 1 2 3
Type Low-pass | Low-pass | Band-pass
Pass frequency [Hz] 820 820 70/820
Stop frequency [Hz] 2000 1000 10/880
Gain [dB] -60 -60 -60/-60
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Figure 7: Implemented digital signal processing board.

Table 2: Specification of DSP chip.

Item Specification
Processing . .
75 MIPS (mega instructions per second)
speed
192K Bytes of On-Chip RAM
Memory | - 32K words (24-bit) Program Memory RAM
- 48K words (16-bit) Data Memory RAM
Etc. Two serial ports (SPORTSs)

Table 3: Specification of audio codec.

Item Specification
ADC Two 16-bit ADC
DAC Two 16-bit DAC

Sampling rate | 64kHz, 32kHz, 16kHz, 8kHz

E Transmission of digital data using a
tc.

serial port
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