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Accuracy Improvement of Successive Vehicle Detection
in Acoustic Vehicle Detection System

JumPEl KAJIMURA!  SHIGEMI IsHIDA! MASATO UcCHINO! SHIGEAKI TACGASHIRAZ AKIRA FUKUDA!

Abstract: Vehicle detection is an important task in the ITS (Intelligent Transport System). We are devel-
oping a low cost vehicle detection system that consists of two microphones set up at a road side. The system
acquires sound signals of moving car using the two microphones and draws a sound map that shows time
difference of sound arrival. The system detects vehicles by analyzing curves drawn on the sound map. We
have proposed two algorithms for sound map analysis based on a state machine and DTW (Dynamic Time
Warping). However, the detection accuracy decreases when vehicles are successively passing in front of the
microphones. This paper presents a successive vehicle detection system to improve detection accuracy for
successive passing vehicles. Multiple vehicles draw multiple curves on the sound map, which works as noise
in a detection process each other. The system therefore detects a curve of a preceding vehicle using a robust
estimation method RANSAC (Random Sampling Consensus). Then, the system removes points on the sound
map associated with the detected vehicle before continuing following vehicle detection process. Experimental
evaluations reveal that our vehicle detection system successfully detected vehicles with an F-measure of 0.83,
which is 10-point higher than that of our conventional detection system.
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Recall = ———— 7
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Precision + Recall
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& 1 @R FF A

With successive detection process Without successive detection process
Left to Right  Right to Left Total | Left to Right Right to Left Total
TP 103 45 148 103 41 144
EFN 21 9 30 21 13 34
FP 17 14 31 70 47 117
Precision 0.86 0.76 0.83 0.60 0.47 0.56
Recall 0.83 0.83 0.83 0.83 0.76 0.81
F-measure 0.84 0.80 0.83 0.69 0.58 0.66
® 2 N THE Ol
Proposed Conventional
Left to Right  Right to Left Total | Left to Right Right to Left Total
TP 103 45 148 62 37 99
EFN 21 9 30 62 17 35
FP 17 14 27 0 0 0
Precision 0.86 0.76 0.83 1.0 1.0 1.0
Recall 0.83 0.83 0.83 0.5 0.69 0.56
F-measure 0.84 0.80 0.83 0.67 0.81 0.71
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