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Abstract

Vehicle rear end collision warning system
(RCWS) or forward collision warning system
(FCWS) is the system that integrates the
advanced detecting technology, auditory, visual
or tactile display devices, and safety sight
distance algorithm to provide the timely alert
messages to drivers according to different road
and traffic conditions. The alert messages can
be used to warn drivers to keep safety spacing
between the lead vehicle and the following
vehicle for avoiding rear end crashes. While
such system offers great potential to improve
automobile safety, beneficial effects depend on
the joint performance of the system and the
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driver psychology and behavior acceptance. By
reviewing the developed and developing
RCWS  dgorithms, maximum  desired
following distance of the warning system
opening, perception reaction time, braking
deceleration and stationary vehicle spacing of
the warning threshold are four maor
parameters in the RCWS algorithm. This study
developed a fuzzy psycho-physica behavior
RCWS algorithm with fuzzy maximum desired
following distance, perception reaction time,
braking deceleration and stationary vehicle
spacing parameters by  applying  the
psycho-physical behavior threshold model and
the driving simulator experiment. First, this
study collected literature and reviewed the
developing RCWS agorithms. Then a virtual
reality scenario of car following simulation was
designed and the car following driving
simulator experiment was conducted to develop
the psycho-physical behavior threshold model.
The parameters set of maximum desired
following distance, perception reaction time,
braking deceleration and stationary vehicle
spacing from the psycho-physical behavior
threshold model were analyzed to establish the
safety membership function by utilizing fuzzy
logic theories. Finaly, the RCWS agorithm
was developed through the analysis of fuzzy
rules and defuzzification methods. The results
of this study will be a useful basis in
developing the RCWS to provide the timely
alertsfor vehicledrivers.
Keywords: Rear End Collision Warning System
(RCWYS), Psycho-Physical Behavior
Threshold Model, Driving Simulator,
Fuzzy Logic Theories, Algorithm
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This study developed a fuzzy psycho-physical behavior RCWS
(rear end collision warning system) agorithm with fuzzy maximum
desired following distance, perception reaction time, braking
deceleration and stationary vehicle spacing parameters by applying the
psycho-physical behavior threshold model and the driving simulator
experiment. In this study, a virtual reality scenario of car following
simulation was designed and the car following driving simulator
experiment was implemented to develop the psycho-physical behavior
threshold model. The parameters set concluding maximum desired
following distance, perception reaction time, braking deceleration and
stationary vehicle spacing from the psycho-physical behavior threshold
model was anayzed to establish the safety membership function
utilizing fuzzy logic theories. Finaly, the RCWS algorithm was
developed through the analysis of fuzzy rules and defuzzification
methods. The results of this study will be a useful basis in developing
the RCWS to provide the timely alerts for vehicle drivers.
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