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 
Abstract—Perception reaction time of drivers is an outcome of 

human thought process, which is vague and approximate in nature 
and also varies from driver to driver. So, in this study a fuzzy logic 
based model for prediction of the same has been presented, which 
seems suitable. The control factors, like, age, experience, intensity of 
driving of the driver, speed of the vehicle and distance of stimulus 
have been considered as premise variables in the model, in which the 
perception reaction time is the consequence variable. Results show 
that the model is able to explain the impacts of the control factors on 
perception reaction time properly. 

 
Keywords—Driver, fuzzy logic, perception reaction time, 

premise variable.  

I. INTRODUCTION 

RIVERS take a very small time to understand the 
situation and take appropriate decision regarding 

overtaking, following other vehicles/s or stopping his/her 
vehicle. This time is called perception reaction time. This 
varies with the intensity and experience of driving, driver’s 
age, distance of stimulus (generally, other vehicles) and speed 
of the vehicle, road edge, rotaries etc. The behavior of a driver 
can be explained in terms of his/her physiological and 
psychological characteristics. Both of these characteristics are 
interrelated and play a vital role in the perception reaction 
time of a driver. 

Perception reaction time is an important factor while 
designing a road transportation infrastructure or a road 
transportation management facility. The economy of 
construction is greatly affected by perception reaction time. 
For example, considering the design of a vertical curve, the 
curvature of the same depends upon perception reaction time 
and the economy of construction depends upon the curvature. 
Hence, it can be said that to develop a safe, economical and 
reliable road transportation system, proper understanding of 
perception reaction time is highly essential. 

An essential feature of human driving is a considerable 
reaction time, which is a consequence of the physiological 
aspects of sensing, perceiving, deciding, and performing an 
action [1]. This complex reaction time is of the order of 1 s 
and varies strongly between different drivers (with different 
age, gender), different stimuli, and different studies [2]. The 
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reaction time depends on the driving tasks and individual 
driver characteristics [3]. Driving tasks include car-following, 
lane-change, left-turn, and right-turn tasks [4]. Driving skills 
and driving style, or in other words, driver performance and 
behavior [5] are the two main components of human factors in 
driving.  

The behavior of a driver is highly uncertain because a driver 
makes his/her decision based on the uncertain information 
he/she obtains from the environment. For example, an 
accelerating driver is not aware of the exact distance headway 
and by pure guess he judges the distance headway, but in most 
of the cases his/her judgment is correct and he/she safely 
pursues his/her journey. The conventional mathematics and 
probability will not be able to explain this kind of traffic 
scenario. It will be effective and convenient if the factors 
influencing the behavior of a driver are expressed in terms of 
linguistic variables. This work is intended to understand the 
variation of perception reaction time of drivers with age, 
experience, intensity of driving, speed and distance of the 
stimulus. 

II. PREFACE TO THE PRESENTED MODEL: REVIEW STAGE 

Before describing the presented model, it is necessary to 
explain about perception reaction time and stimulus.  

A. Perception Reaction Time 

The time required by a driver to react for a stimulus is 
called as perception reaction time. Driver reaction time is 
defined as the summation of perception time and foot 
movement time by earlier car-following research [6]. In this 
work Hopper McGee chain model of perception reaction time 
[7] will be considered. According to this model the perception 
time is divided into four components, typical values of the 
components of the perception time are given in Table I. 

 
TABLE I 

VARIOUS COMPONENTS OF PERCEPTION TIME (ADAPTED FROM [7]) 

.no Component Time(sec) 

1. Latency 0.31 

2. Eye movement 0.09 

3. Fixation 0.2 

4. Recognition 0.5 

B. Stimulus 

Stimulus is an object or an event that influence behavior. 
The stimulus may be a parked car, an accelerating car, a road 
sign, an obstruction on the road, pedestrians and road features. 
The behavior and the decision of the driver greatly depend 
upon different stimuli. 
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