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Visual Simulation Analysis and Safety Assistance System

Development for the Bus Driving on Freeways by Utilizing the
faceLAB System
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Abstract

The improvement of bus driving safety is
one of the important road traffic safety issuesin
Taiwan. Since the passenger occupancy of a
bus is much higher than that of a small
passenger car, a bus crash accident often causes
high fatality and injury rate. According to the
road traffic accidents statistics, bus drivers not
keeping safe distance with other vehicles and
bus drivers not paying attention to frontal road

traffic conditions are the two major causes of
bus accidents on freeways. In addition, bus
drivers’ distraction is the major factor related to
these causes. Therefore, this study integrates
the faceLAB system and a bus driving
simulator to develop a freeway scenario with
various visua influence events (including large
roadside advertisement billboards, a car
accident in another lane, and variable speed
limit signs) for bus driving simulations. By the
simulations, we investigate and analyze the bus
drivers’ visual conditions and distraction levels.
Results show that the shorter the distance
between a large roadside hillboard and a
freeway, the higher the visual distraction level
of drivers. This aso results in a higher glance
ratio, glance frequency, glance duration,
deviation of distance gap between two vehicles,
and perception reaction time. A car accident in
another lane also causes a higher level of
distraction. Thus, we recommend the
development of emergency management
systems and related safety driving assistance
systems. Finally, the effect of overhead variable
speed limit signsis significantly better than that
of curved roadside variable speed limit signs.
The sight distance based on the perception
reaction time should be helpful for the
installation of variable speed limit signs.
Keywords: Bus, faceL AB, Driving Simulator,
Safety Driving Assistance System,
Variable Speed Limit Sign
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This study integrates the faceLAB system and a bus driving
simulator to develop a freeway scenario with various visual influence
events (including large roadside advertisement billboards, a car
accident in another lane, and variable speed limit signs) for bus driving
simulations. By the bus driving simulations, we investigate and analyze
the bus drivers’ visua conditions and distraction levels. Then the
development of related traffic engineering devices and safety driving
assistance systems is recommended.
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