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(Vehicle Detection for Multi-lanes with Ultrasonic Sensor)
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Abstract The proposed system can simultaneously measure the traffics for multiple drive lanes
as applying an ultrasonic sensor and the lateral scanning method. It shows easy establishment and
maintenance on the various driveway environments. In addition, the proposed system can adjustably
measure the traffic volumes according to the size and the number of drive lanes. The experiment
results show that the lateral scanning method of proposed system easily applies to the real roads and
provides low error rate and real-time response. It can contribute to the traffic data collection area in

intelligent transportation system.
Key words

: intelligent transportation system, wireless sensor networks, ultrasonic sensor, traffic

measurement, multiple driveway detection
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. . . type of error
. actual passing vehicle| detected vehicle error rate — -
time missing overcounting
lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total
11:00~11:10 | 144 24 168 142 26 168 2.8 8.3 3.6 3 0 3 1 2 3
11:10~11:20 | 133 40 173 128 42 170 3.8 5.0 4.0 5 0 5 0 2 2
11:20~11:30 | 108 22 130 106 24 130 1.9 9.1 3.1 2 0 2 0 2 2
11:30~11:40 | 134 33 167 133 34 167 2.2 3.0 2.4 2 0 2 1 1 2
11:40~11:50 | 139 56 195 137 56 193 2.9 0.0 2.1 3 0 3 1 0 1
total 520 121 638 510 128 635 234 | 548 | 3.27 13 2 12 3 9 9
20:00~20:10 | 114 37 151 115 37 152 2.6 0.0 2.0 1 0 1 2 0 2
20:10~20:20 | 121 41 162 124 41 165 4.1 0.0 3.1 1 0 1 4 0 4
20:20~20:30 | 112 31 143 114 33 147 1.8 12.9 4.2 0 1 1 2 3 5
20:30~20:40 | 148 32 180 148 30 178 0.0 125 2.2 0 3 3 0 1 1
20:40~20:50 | 157 21 178 157 22 179 25 4.8 2.8 2 0 2 2 1 3
total 1,015 | 262 | 1,274 | 1,011 | 269 | 1,277 | 217 | 618 | 2.95 15 6 18 11 13 21
3 U 1342 41X A% HE A7
. . . type of error
. actual passing vehicle| detected vehicle error rate — -
time missing overcounting
lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | laneZ | total
11:00~11:10 78 0 78 78 0 78 0 0 0 0 0 0 0 0 0
11:10~11:20 76 0 76 76 0 76 0 0 0 0 0 0 0 0 0
11:20~11:30 | 68 0 68 68 0 68 0 0 0 0 0 0 0 0 0
11:30~11:40 73 0 73 73 0 73 0 0 0 0 0 0 0 0 0
11:40~11:50 83 0 83 84 0 84 12 0 1.2 0 0 0 1 0 1
total 520 121 638 510 128 635 2.34 0 0.3 13 2 12 3 9 9
20:00~20:10 Tl 0 T 78 0 78 1.3 0 1.3 0 0 0 1 0 1
20:10~20:20 86 0 86 86 0 86 0 0 0 0 0 0 0 0 0
20:20~20:30 80 0 80 80 0 80 0 0 0 0 0 0 0 0 0
20:30~20:40 91 0 91 92 0 92 1.1 0 1.1 0 0 0 1 0 1
20:40~20:50 85 0 85 86 0 86 1.2 0 1.2 0 0 0 1 0 1
total 1,015 | 262 | 1,274 | 1,011 | 269 | 1,277 | 217 | 618 | 295 31 8 33 11 13 21
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i 4 HE 238 asSE A HE 23
. . . type of error
time actual passing vehicle detected vehicle error rate missing overcounting
lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total | lanel | lane2 | total
11:00711:10 | 38 56 94 35 56 91 7.89 0 3.1 3 0 3 0 0 0
11:10711:20 | 61 54 115 61 55 116 0 1.8 0.8 0 0 0 0 1 1
11:20711:30 | 71 46 117 68 48 116 42 4.3 42 3 0 3 0 2 2
11:30711:40 | 53 44 97 53 47 100 0 6.8 3.0 0 0 0 0 3 3
11:40711:50 | 44 38 82 42 38 80 4.5 0 24 2 0 2 0 0 0
total 224 202 423 218 208 423 3.0 2.5 2.8 7 2 6 1 8 6
20:00720:10 | 26 16 42 25 16 41 3.8 0 2.3 1 0 1 0 0 0
20:10720:20 | 32 16 48 32 17 49 0 6.2 2.0 0 0 0 0 1 1
20:20720:30 | 27 16 43 27 16 43 0 0 0 0 0 0 0 2 2
20:30720:40 | 27 13 40 27 14 41 3.7 0 2.5 0 0 0 1 0 1
20:40720:50 | 21 13 34 22 13 35 4.7 0 2.9 0 0 0 1 0 1
total 336 263 596 329 271 597 2.3 1.4 19 8 2 7 2 11 10
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