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Using Off-Ramp Congested Data by Real-Time Video to Predict

Freeway Travel Time

Hsu-Kang Huang
Tzuoo-Ding Lin
Department of Transportation and Communication Management Science, College of
Management

SUMMARY

As economic development and technological advancement, people usually rely on
private vehicles as major means of transport due to the underdeveloped public
transport systems to their workplace. As a result, congestion problems, which occur
not only in urban area but on highway, become more and more severe. Highway
connected to metropolitan area via interchanges where are usually congested, and
even spillback happened, during morning and afternoon peak hour. Travel time of
off-ramp traffic is the important information for users.

When demand of off-ramp traffic increases and not discharges in time, the queue
becomes longer. If the off-ramp travel information is disseminated at the upstream in
time, there are more options for users to leaving highway. Once off-ramp traffic
queue length exceed storage space, the spillback traffic will occupy space and affect
the traffic on main lane of highway. The leaving vehicles usually cut in traffic line
which cause accidents; meanwhile, users in queue line feel anxious because of
congestion.

This study will design a simulation software using intelligent transportation systems
technology including computer vision and video processing. The software using
signal timing plan on the plane road and the distance between spillback traffic and
plane road can calculate the travel time of off-ramp traffic. The result provide users
multiple options which are keeping queue or leaving at the next ramp. This study
will be based on the case of the National Highway No. 1 Dawan South-bound
Interchange.

Keywords: travel time, traffic congestion, signal timing plan, computer vision,

video processing.
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INTRODUCTION

With the development and progress of economy and technology, people often rely on
vehicles to travel, resulting in traffic congestion problems. The interchange of the
expressway is connected with the important plane roads, often causing congestion at
the peak time of the upper (lower) afternoon. One of the congestion phenomena is the
return of the exit ramps, etc. When the passers-by vehicles are getting on (off) the
expressway, it is very important to get sufficient information. These information,
including travel time, congestion and accidents, etc., will be displayed through the
Changeable Message Sign (CMS) on the main lane of expressway or the road. The
message conveys that the passers-by will be able to avoid traffic congestion, accidents
and other issues. Therefore, this study utilizes vehicle images to detect vehicle
congestion data, and uses these data to determine whether the exit ramp is congested
and then estimates the travel time. The passerby is fully informed of the relevant
information and decides to stay in queue or move to the next exit ramp. It allows

traffic managers to immediately identify and relieve traffic flow.

MATERIALS AND METHODS

This study will utilize the real-time image data to design the estimated travel time
simulation software interface. This paper defined the off-ramp travel time as travel
time from the off-ramp deceleration lane (National Road No. 1 south 322+500km) to
the first traffic controller on the plane road (the National Road No. 1 south
324+200km). The travel time is released on the Changeable Message Sign (CMS,
National Highway No. 1 south 321+800km). In addition, it must to be calculate the

travel time between the Changeable Message Sign and the off-ramp deceleration lane.
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RESULTS AND DISCUSSION

This study completed the estimated travel time simulation software, vehicle
congestion processing and the software interface development with Java
programming and development platform. The software performs detection and
recognition traffic flow in the certain monitoring range via the real-time images. Once
the detected traffic flow reaches the specific spatial density (%), accuracy (%) and
congestion rate (%) thresholds, the software transmits the data to the system and the
vehicle congestion processing interface. The system estimates travel time and send the
information to the Changeable Message Sign (CMS). If the detected traffic flow does
not reach the threshold value, the system would not estimate the travel time of leaving

vehicles.

CONCLUSION

When completing the estimated travel time simulation software, it was found that the
estimated travel time had errors and mis-releases during the initial calculation process.
After comparing the image-related data, the travel time information mis-lease as a
result of congestion images identification errors. The main reasons of the
identification errors are the noise barrier and tree shadows in the daytime and the head
light interference in the nighttime. In order to correct the identification errors, it could
change the detection direction to reduce misdetection. On the other hand, it is
suggested to set an addition detection camera at 500 meters from the off-ramp, owing
to the difference of length of the deceleration lane, to estimate travel time in sections.
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I=Z(R+G+B) (32)
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