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Abstract: Vehicle counting is one of the fundamental tasks in the ITS (intelligent transportation systems).
Although automatic vehicle counters have been proposed to retrieve realtime traffic data, current automatic
vehicle counters suffer from high deployment costs, resulting in limited number of deployments. In this paper,
we present a vehicle counter using sidewalk microphones that are easily deployed at a low cost. Our vehicle
counter only relies on two microphones and counts vehicles using a sound map, which is a time-difference
map of vehicle sound on the two microphones. We developed a vehicle count algorithm using a sound map.
In practical environments, a sound map becomes noisy due to environmental noise. We therefore developed
a simple image processing technique for a sound map and apply an automatic count algorithm to the sound
map. Experimental evaluation reveals that our system successfully counted vehicles with an F-measure of
0.92.
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Fig. 1 System overview.
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Fig. 2 Microphone setup.
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Fig. 3 Example of sound map.
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Fig. 4 Vehicle passing drawn on sound map.
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Fig. 5 State machine diagram of vehicle count process (for left
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Fig. 6 Example of sound map when big vehicle passes.
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Fig. 7 Bus passing right in front of microphones.
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Fig. 8 Overview of image processing.
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Fig. 9 Sound map after image processing.
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1 GFAERER
Table 1 Experiment results.
Proposed system w/o Image processing
Left to Right  Right to Left Total | Left to Right Right to Left Total

TP 63 87 150 32 70 102

FN 11 15 26 42 32 74

FP 0 0 0 2 0 2

Accuracy 0.85 0.85 0.85 0.42 0.69 0.57

Precision 1.00 1.00 1.00 0.94 1.00 0.98

Recall 0.85 0.85 0.85 0.43 0.69 0.58

F-measure 0.92 0.92 0.92 0.59 0.81 0.73
FEEW G EA L 2 wiha L ThEE T 72, 72, ”ﬁﬁiimw‘ .
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Table 2 Experiment results vs. vehicle types.

Normal cars  Buses, trucks  Small cars  Motorbikes All
TP 62 42 29 17 150
FN 17 4 1 4 26
FP 0 0 0 0 0
Accuracy 0.78 0.91 0.97 0.81 0.85
Precision 1.00 1.00 1.00 1.00 1.00
Recall 0.78 0.91 0.97 0.81 0.85
F-measure 0.88 0.95 0.98 0.89 0.92
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