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Experiment to Detect Wrong Way Driving by Loop Coil Type Vehicle Detector on Expressway Main Line

Toshiyuki Nagai*, Tomohiro Kawamoto, Takaaki Shimoyama, Junichi Tohyama (Sumitomo Electric System Solutions)

Hiroshi Nakagawa, Makoto Goto (East Nippon Expressway)

Wrong way driving (WWD) is threatening traffic safety on expressway, and detection of that situation is

required for traffic management. We focused on the existing loop type vehicle detector and verified the accuracy
of WWD detection. As a result, it was shown that WWD is detected without false detection.
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Fig. 1. Concept of wrong way driving detection

Detection pattern of wrong way driving.

by loop coil type vehicle detector.
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Table 1.
accuracy by travel direction.

Comparison result of detection

Location Normal Reverse
) ) Difference
(Kan-Etsu expressway) setting setting
Lane 1 409 409 0
Point H
. Lane 2 346 346 0
(Up Line)
Lane 3 52 52 0
Lane 1 401 401 0
Point I
. Lane 2 398 398 0
(Down Line)
Lane 3 57 57 0
Lane 1 478 478 0
Point J
. Lane 2 306 306 0
(Up Line)
Lane 3 51 51 0

Confirm the number of detections in normal setting and
reverse setting with 2 hour vehicle detection signal.
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Table 2.  Experimental result with wrong way

driving test pattern inserted.

Expected value Result
Forward Backward Forward Backward
1,967 12 1,967 12

Confirm by inserting the test signal simulating wrong way
driving into the 2 hour vehicle detection signal every 10
minutes.
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Table 3. Field experiment results on false

I

detection of wrong way driving.

Wrong way | Suppressed

(K sy | Teome | b | e
Point A (Up Line) 949,581 0 (1) 6,635
Point B (Up Line) 541,055 0 (0) 1,374
Point C (Up Line) 954,589 0 (0) 524
Point D (Up Line) 289,371¢D 0 (1) 473
Point E (Down Line) 668,838C°1 0 (2 81
Point F (Down Line) 929,565 0 (0) 235
Point G (Down Line) 928,460 0 (1) 328
Point H (Up Line) 923,285 0 (0) 441
PointI (Down Line) 981,647 0 () 289
Point ] (Up Line) 987,034 0 (0) 631

Total 8,153,425 0 (7) 11,011

*1) Decrease due to maintenance of sensors.

*2) Numbers in parentheses are wrong way driving detection
related to lane regulation.
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Table 4.

wrong way driving and lane regulation.

Speed Time difference from
(km/h) | regulation release time

1 | Point D | First Cruising Lane 12.1

Relationship between detection of

No. |Location Lane

About 65 minutes.

2 | Point G | Second Cruising Lane 152 About 92 minutes.

3 | PointA | First Cruising Lane 6.0 About 45 minutes.
4 | Point E Passing Lane 10.1 About 43 minutes.
5 | Point E Passing Lane 8.4 About 47 minutes.
6 | Point I Passing Lane 10.5 About 126 minutes.
7 | Point I Passing Lane 8.7 About 44 minutes.
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