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Abstract

An unexpected event could be easily followed by a large secondary accident due to the
limitation in sight of drivers in road tunnels. Therefore, a series of automated incident
detection systems have been under operation, which, however, appear in very low
detection rates due to very low image qualities on CCTVs in tunnels. In order to
overcome that limit, deep learning based tunnel incident detection system was
developed, which already showed high detection rates in November of 2017. However,
since the object detection process could deal with only still images, moving direction
and speed of moving vehicles could not be identified. Furthermore it was hard to detect
stopping and reverse the status of moving vehicles. Therefore, apart from the object
detection, an object tracking method has been introduced and combined with the
detection algorithm to track the moving vehicles. Also, stopping-reverse discrimination
algorithm was proposed, thereby implementing into the combined incident detection
processes. Each performance on detection of stopping, reverse driving and fire incident
state were evaluated with showing 100% detection rate. But the detection for ‘person’
object appears relatively low success rate to 78.5%. Nevertheless, it is believed that the
enlarged richness of image big-data could dramatically enhance the detection capacity
of the automatic incident detection system.
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Fig. 1. Object tracking process using bounding box information
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Table 2. Composition of tunnel incident video bigdata

Tunnel Video Number of . Number of | Number of | Number of

sites number frames Incident state car person fire

1 3007 Stopping, Person 11233 4429 0

2 4573 Stopping, Person 29217 8709 0

3 4568 Stopping, Person 12819 2913 0

4 1325 Stopping, Person 5106 1146 0

5 3146 Stopping, Person 6749 336 0

6 4552 Stopping, Person 38096 2970 0

7 1526 Stopping, Person 12173 494 0

8 510 Stopping, Person 1220 150 0

AA 9 1522 Stopping, Person 14323 1015 0

10 3038 Stopping, Person 28340 16 0

11 784 Stopping, Person 7893 16 0

12 350 Reverse driving 807 0 0

13 938 Reverse driving 2216 20 0

14 2032 Stopping, Person 5997 291 0

15 2007 Stopping, Person 8057 178 0

16 3040 X 6813 0 0

17 3040 Stopping, Person 7347 294 0

18 525 Stopping 3465 0

BB 19 425 Fire 0 0 425

CcC 20 448 Fire 0 0 432
21 2611 Stopping, Person 13518 709
DD 22 1750 Stopping, Person 32290 9042
23 3109 Stopping, Person 4737 646

Total 48826 252416 33374 857
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Fig. 7. Composition of the tunnel incident detection system
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Table 3. Tunnel incident detection results

Tunnel Video - . . False
sites number Prediction True detection Consistency detection
1 Stopping Person 0) 0) 0 -
2 Stopping Person o O 0 -
3 Stopping Person o (0] o -
4 Stopping Person (0] 0] o -
5 Stopping Person (0] X (0] -
6 Stopping Person o o o -
AA 7 Stopping Person o o X -
8 Stopping Person 0] 0] o -
9 Stopping Person 0] o X -
10 Stopping (0] X -
11 Reverse driving (0] 0) -
12 Stopping Person O O 0 -
13 Stopping Person (0] X 0] -
14 Stopping Person 0] o (0] -
BB 15 Fire (0] o -
CcC 16 Fire (¢} 0] -
DD 17 Stopping Person o X o -
18 Stopping Person 0] (0] o -
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