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A Study on 2-Dimensional Sound Source Tracking System III
- mainly on digital signal processing -
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Abstract

Before some experiments were carried out with analog bandpass filter which used for filtering the
notse included in sound source signal. And this filter was constituted by condenser, register and
operational amplifier. But these elements made the phase characteristics to differentiate in each sensing
channel and cause a little of measurement error.

We made new measurement system that was substituted digital filter for the analog filter in order to
develop the optimal system which could find the time delay between each sensors with high accuracy.

This paper describes the new system’s constitution and the function of each parts. Specially three
digital filters were designed and applied to the digital signal processing part. And a series of experiments
were carried out with the source’s distance 9.53meters and the random bearing interval within the limits
of 0° ~180° . As a result, we have recognized that the accuracy of measurements were differentiated by
the methods what kind of digital filter were adopted. And we have confirmed the facts that IIR LPF was
suitable for sound source’s bearing measurement and FIR LPF reduced the range measurement error.
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Fig. 1 Diagram of signal processing
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Table 1 Specification of microphone sensor
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Directiveity Omnidirectional Impedence 1.0k
Sensitivity -44+6dB/Pa Max Operation Voltage 10V, DC
Standard Operation Voltage 45V, DC Sensitivity Reduction Within -3dB at 1.5V
Current Consumption 300:4. Max *Built in Nickel coated POLAR PLATE
S/N ratio More than 60dB/Pa
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Fig. 3 Sound signal receiving part
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Fig. 6 Filtered signal by analog HPF



Fig. 7 Filtered signal by FIR LPF
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Fig. 11 Filtered signal by IR HPF and FIR LPF
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Fig. 13 Measured bearing error
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Fig. 14 Measuring rate in each bearing error
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