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Abstract

e[SSN: 2287-4747 In this study, a preliminary study was undertaken for development of a tunnel incident
ISSN: 2233-8292 . . . . . L
P automatic detection system based on a machine learning algorithm which is to detect
anumber of incidents taking place in tunnel in real time and also to be able to identify
Received January 19, 2017 the type of incident. Two road sites where CCTVs are operating have been selected
Revised January 26, 2017 d fCC . d d £ .. d he d
Accepted January 31, 2017 and a part of CCTV images are treated to produce sets of training data. The data sets
are composed of position and time information of moving objects on CCTV screen
@)@ | his is an Open Access article  which are extracted by initially detecting and tracking of incoming objects into CCTV
—— distributed under the terms of the i K X i . : X i
Creative Commons Attribution  SCreen by using a conventional image processing technique available in this study.
Non-C ial License (http://creativ , . . .
lcenses'bync/4.0) rr ;Tfmﬁ;eag;?ﬁ%mff And the data sets are matched with 6 categories of events such as lane change, stoping,
commercial use, distribution, and reproduction in any  etc which are also involved in the training data sets. The training data are learnt by a
medium, provided the original work is properly cited. . K K i
resilience neural network where two hidden layers are applied and 9 architectural

Copyright (©)2017, Korean Tunnelling and Underground
Space Association
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models are set up for parametric studies, from which the architectural model, 300(first hidden layer)-150(second
hidden layer) is found to be optimum in highest accuracy with respect to training data as well as testing data not used
for training. From this study, it was shown that the highly variable and complex traffic and incident features could be
well identified without any definition of feature regulation by using a concept of machine learning. In addition,
detection capability and accuracy of the machine learning based system will be automatically enhanced as much as big
data of CCTV images in tunnel becomes rich.

Keywords: Tunnel Incident Automatic Detection, Tunnel CCTV, Machine Learning, Image Processing
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Fig. 1. Schematic diagram of machine learning based vehicle incident detection system
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Fig. 2. Image extraction of Region of Interest(ROI) from original CCTV snapshot
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Table 1. Image extraction of Region of Interest (ROI) from original CCTV snapshot

Event ID A B C D E F
Event Lane change | Stop in flow | Congestion | Re-start from stop | Reverse moving | Collision
Tag value Oorl Oorl Oorl Oorl Oorl Oorl
(1: occur, 0: no occur)
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Fig. 3. Average system errors with respect to training Fig. 4. Testing errors with respect to training data
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Table 2. Prediction accuracy of ML models for total data available

No. Nodes/1st | No. Nodes/2nd . Aceuracy -
hidden layer hidden layer Training data Testing data
A C D A C D
10 3 92.86% 99.56% 97.64% 89.60% 100.00% 98.51%
15 6 95.64% 99.79% 97.61% 86.63% 98.02% 98.51%
20 8 95.38% 99.82% 97.64% 87.13% 100.00% 97.52%
27 10 96.39% 99.90% 97.64% 87.13% 99.50% 98.51%
50 20 91.35% 97.48% 97.64% 81.68% 98.51% 96.53%
100 50 97.27% 99.92% 97.61% 87.13% 98.51% 97.03%
200 100 97.38% 99.97% 97.64% 87.13% 99.50% 98.02%
300 150 97.38% 99.90% 97.61% 92.08% 99.01% 96.04%
500 250 97.53% 98.70% 97.64% 91.58% 97.03% 96.53%
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Table 3. Prediction accuracy of ML models for the data in events only

Accuracy
I\:l?a(iidf: ;:t N&;;tf?;;i?d Training data Testing data
A C D A C D
10 3 63.83% 97.17% 68.18% 48.15% 100.00% 81.25%
15 6 74.17% 98.49% 68.18% 44.44% 96.15% 81.25%
20 8 72.50% 98.68% 68.18% 44.44% 100.00% 75.00%
27 10 77.67% 99.25% 68.18% 62.96% 100.00% 81.25%
50 20 83.00% 81.89% 68.18% 44.44% 88.46% 81.25%
100 50 82.50% 99.81% 68.18% 48.15% 92.31% 62.50%
200 100 83.17% 99.81% 68.18% 59.26% 100.00% 81.25%
300 150 83.17% 99.62% 67.83% 66.67% 100.00% 75.00%
500 250 84.17% 98.68% 68.18% 62.96% 88.46% 75.00%
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