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ABSTRACT

In this study, we estimate the vehicle speed by analyzing the acoustic data recorded in a single microphone

of a surveillance camera. The frequency analysis of the acoustic data corrects the Doppler effect, which is

a characteristic of the moving sound source, and reflects the geometric relationship according to the location

of the sound source and the microphone on the two—dimensional plane. The acoustic data is selected from

the horn sound that is mainly observed in an urgent situation among various sound sources that may occur

in a traffic accident, and the characteristics of the monotone source are considered. We verified the reliability

of the proposed method by time domain acoustic analysis and actual vehicle evaluation. This method is

effective and can be used for traffic accident analysis in the blind spot of the camera using a single

microphone built into the existing surveillance camera.
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Fig. 4 Acoustic signal of moving source at constant speed
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Fig. 5 STFT result of microphones at constant speed
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Table 1 Error rate of proposed method at constant speed

t<-0.2(s) h=0(m) | h=2(m) | h=5(m)
P 0.01% 6.32% 25.76%
Doppler effect e 02% 76%
2-D
Doppler effect | V1% 0.68% 3.02%
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Table 2 Error rate of proposed method at acceleration speed
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Table 4 Maximum difference of proposed method at decele—
ration speed (—10 m/s*)

1-D
Doppler effect 2.24 2.41 3.84
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