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Abstract — This paper studies the important areas in which
decisions affecting safety applications are dealt with. First,
consider research done in the field the amount of PRT
(Perception-Reaction Time). Then, to define the boundaries
of knowledge relative position of the two vehicles based on
the type of knowledge needed to prevent accidents show, we
will present. In this paper, how to calculate the area of
awareness for two important applications in automotive
safety included of EBW (Emergency Brake Warning), FCW
(Forward Collision Warning) has been described.
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l. INTRODUCTION

Knowledge of the current state of the dynamic system,
in which the environment is changing rapidly, would be
crucial. Situational awareness is defined in [2004] as "the
perception of environmental elements within a volume of
time and space, meaning it project status in the near
future” is defined. With the advances in motor vehicle
caused by the expansion and road transport, vehicle safety
is dependent on several variables. So create situational
awareness for vehicles, in the auto industry has become a
major challenge. Sensors, radars and cameras are now the
most important technologies in vehicles are used to create
situational awareness. Use CCWS systems due to its
numerous advantages, has been widely addressed in recent
decades. The objective of the system ultimately is to
increase road safety. Situational awareness system is an
important part of CCWS. In this section we collect the
necessary data for warning purposes. Current status based
on existing data in messages is important. In fact, the
current assessment, based on existing data from other
vehicles and estimate its future state until a new message
is done. Transmitted warnings to the driver (via a warning
sound, video, etc.) can control the amount of time required
for the driver to reduce the response to a particular event.
Reduction in PRT varies for different drivers.

Il. PERCEPTION-REACTION TIME (PRT)

Early notification of a driver's accident risk can occur
even for half a second and more than 60% to prevent road
accidents [1997]. Generally, the driver reaction time to an
event such as an accident is divided into several periods.
First, the driver should use the 5 senses, especially vision
and understand the event processing. Time perception
factors such as driver age, environmental conditions
(weather, winding roads, etc.) and is also dependent on the
driver's mental state. Taking all of these cases can be very
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effective in determining the reaction time of a driver. But
in reality this is not possible because these values are
highly variable. There is not the possibility of considering
the exact amount, but it can be considered an average.
Second, the driver pressing the brake pedal reacts to the
perception.

Much research has been done on determining PRT. In
[1989], different intervals for different roads proposed that
the 1.5 seconds starting for the road with a low density and
0.3 second terminating for Highway out of Town. Table 1
shows the research model and estimates.

Table 1: Hooper and McGee. Chain Model for PRT

Components Time (s)

Perception | Delay 0.31
Eye Movement 0.09
Fixation 0.2
Recognition 0.5

Reaction Braking 1.24

All statistical studies of the distribution function of PRT
have shown that it does not follow from Normal or
Gaussian distribution, the distribution of log - normal
used. In [1995], there is a probability distribution function.

f(t) = \/Z_lnét exp [(LN (?_Y)z] )

The two parameters that determine the overall shape of
the distribution are p, & These two parameters are related
to the mean values and standard deviation of PRT
statistical data.

g=LN(1- Z_z) @)

y=LN| 7= 3)
1+Z—7

That p and 6 are sequentially average and standard
deviations of statistical samples.

For the study[2000][2009], a period when the driver of a
car accident, according to the type of warning (brake
lights, alarm system) can comprehend, Between 0.5 to
1.25 sec calculated and Incident response time and
understanding for both 0.2 seconds is considered.
Although these values are differences in the various
studies in the field of human factors and warning type will
affect severity of the incident but studies on inter-vehicle
networks have been considered for simplicity in
calculating the average case.
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I11. RANGE OF KNOWLEDGE (VISUAL
AWARENESS, COMMUNICATION AWARENESS)

We determined the risk and also the situational
awareness needed to escape from it, the limits of
knowledge have been defined. In this paper, two types of
resource for the driver's situational awareness
requirements have been considered include Visual
awareness, Communication awareness.

Based on this definition (VAR & COAR) have been
considered in its definition is as follows:

A. Visual awareness (VAR)

Distance that the driver in the event of an accident, it's
apparent legitimate, respond to it in good time to prevent
the accident. The time of for the research, has done in
[2009], between 0.7 - 1.25 seconds. Climatic conditions
can affect a driver's perception and then of course it can
vary on his reaction. Situate that due to weather conditions
or road conditions (screws and voltage) to be created VAR
virtually nonexistent. VAR refers to interval that if there is
good visibility, the driver can control the vehicle. Human
factors and environmental factors on the VAR, Is beyond
the scope of this work.

B. Communication Awareness (COAR)

All Emphasis on the distance that if drivers be aware of
the warning by Inter-vehicle communications, can control
vehicle and auto accident can be prevented. Based on
research conducted PRT over warning between 0.5 and 0.7
is measured. If the level of awareness is at a high level and
timely warning can reach them at close distance to each
other can be placed. In figurel Scope of knowledge for
two cars is shown.

Communication Awareness } \Jnsafe Distance
For collision Avoidance

: Visual Awareness
+For collision Avoidance:
e MY :
R AR
Safe Distance! : H
‘ 4".*' ....................}

CoAR

Fig.1. Scope of Knowledge and Safety

According to Figure 1, if the vehicle is located some
distance away in case of each event will be secure. This is
also true for non-safety if placed at a distance closer than
the distance of the rear vehicle safety, any event to the rear
car can be dangerous. According to the safety board's
definition will vary depending on the application and the
event occurred. Our calculations due to the simplicity of
the ideas about the two events have gained an accident or
sudden braking. In this paper, the applications of
Emergency Brake Warning (EBW), Forward Collision
Warning (FBW) are selected. The reason for these two
applications is been the same equations of motion and ease
of use of the vehicles in the calculation of the limits of
knowledge.

C. Scope of knowledge for two cars

Distance In the event of an accident, the vehicle is
randomly stopped at a point x and the rear vehicle at a
distance d from the event, after getting an accident alert,
which can be used as brake lights or warning alarm of car
accident, is braked, and constant acceleration dy after
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distance of x4, Wwill stop. Constant acceleration dy is the
maximum acceleration reduction that car can be brake. If
Xstop 1S Digger than two cars will crash together. In this
process the rear vehicle speed and acceleration would be
helpful in determining  x,, . The distance in the PRT
period should also be considered in case of acceleration,
the rear vehicle speed will increase after PRT the size of
a = tpg . Accordingly, VAR and COAR for occurrence of
accidents are calculated from following equations.

2
VAR = XpR + (VH+a*trVisual ) (4)
2dy

2
(UH +a*tTWarning )

COAR = xpp + e

(5)

Thatt,, .~ and Cgvarning  A1€ respectively visual alarm

mode and alarm systems. Distance xpg shows the distance
traveled in PRT. Kind of PRT is very important. This
board gives us minimum distance in best conditions.
Limits of knowledge for Emergency Brake Warning
application are different. In emergency braking the car has
strong brakes, the exact location of the brake will not stop,
but the distance is equal t0 X, this will happen. This
distance makes it possible for the rear car until have been
greater distances for  xy,,. The vehicles can be placed
closer than braking vehicle. So that the limits of
knowledge based on relations 3 and 4 for emergency
braking warning application will be obtained. To
distinguish between areas of knowledge we use two
VARB and COARB applications.

2
+axty .
VARB = xpp + " vt ) Xstop (6)
2dy

2
(VH ta *trWarning )

COARB = xpp + e

- xstop (7)
Important point in calculating the area of awareness for
emergency braking mode is determination of = Xy, -
Therefore, the position of the vehicle relative to the event
occurred, xg,, Can be strong braking distance mode.

D. Limits of Knowledge in the chain of cars

In the chain of cars reaction shows per vehicle compared
to the vehicle ahead. Stop and Overall vehicle ahead is
dependent on another car. For this purpose, we need to
determine the stopping point for each vehicle with x is
shown. This point shows the distance reached by the front
car and the current distance is added to the rear car, for
risk assessment is required. In calculating this distance,
will be effective the probability of receiving or not
receiving messages. For this purpose we consider two
general conditions for determining where to stop vehicle |
1-It hurtles with vehicle i-1.
2- Still there is time to avoid the accident with vehicle i-1.

First stop is the point of the crash, which can easily be
obtained. This condition occurs when the distance between
the two vehicles is very close and the rear vehicle is
located in insecure areas.

Second the stop location depends on receiving
messages. The second case occurs when there is still time
for rear car to get in to COAR. Therefore, to obtain a
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stopping place, Diagnosis of receiving the message is very

important. Therefore, the following equation will be used
to determine a stopping place.

xstop = Xtr + Z?:l(l - P)i * Xm (8)
X 1S distance traveled in PRT ,that it is calculated from
equation of motion in bellow.

Xy = %atr2 + vt, ©)

The following equation shows how to calculate
X, (distance traveled If a message is not reaching)

1 (1\2 1
m=3a(;) +v(3) (10)
With having a value of xy,, calculation the area of
knowledge would be possible.

IV. CONCLUSION

In this paper we discuss the importance of situational
awareness and expression that we create awareness on
Perception-Reaction Time is effective. The work done in
the field of PRT was noted. Then, using the difference the
warnings and cautions could make in time defined the
limits of our knowledge. We defined scope of knowledge
for VAR and COAR. Also noted that the range of
knowledge and how it is calculated depends on the type of
application. Finally two major application areas of
awareness for collision warning and emergency brake
warning were calculated.

REFERENCES

[1] G.B. Duggan, S. Banbury, A. Howes, J. Patrick, and S.M.
Waldron. Too much, too little or just right: Designing data fusion
for situation awareness. Proceedings of the Human Factors and
Ergonomics Society Annual Meeting, 48(3):528-532, 2004.

[2] J. D. Woll. Radar based adaptive cruise control for truck
applications. SAE Transactions, 106(2):426_430, 1997.

[3] T. R. Neuman. New Approach to Design for Stopping Sight
Distance. Transportation Research Record, 1208, Transportation
Research Board, National Research Council, 1989.

[4] N. Lerner et al. Literature Review: Older Driver Perception-
Reaction Time for Intersection Sight Distance and Object
Detection, Comsis Corp., Contract DTFH 61-90- 00038 Federal
Highway Administration, Washington, DC, Final Report, 1995.

[5] M. Green. “how long does it take to stop?” methodological
analysis of driver perception brake times. Transportation Human
Factors, 2(3):195-216, 2000.

[6] M. Green. Perception-reaction time: Is olson (and sivak) all you
need to know? Collision. The International Compendium for
Crash Research, 4 (2): 2009.

AUTHOR’S PROFILE

Mr. M. Shakeri

Majid shakeri has received his M.Sc. degree in communication
engineering from Islamic Azad University, Najaf abad branch in 2004.
He is working in Islamic Azad university, Natanz branch in wireless
network fields.

Mr. H. Ziafat

Hasan Ziafat is currently a faculty member of Islamic Azad University
(Natanz branch). He received a Bs in computer engineering from the
University of Kashan, and his MS in computer engineering at 2010 in
Iran at University of Dezful. He has taught in the areas of computer and
management and his research interests include data mining. He has
published articles in international conferences.

Copyright © 2014 1JECCE, All right reserved
1030



	OLE_LINK21
	OLE_LINK20
	OLE_LINK3
	OLE_LINK4
	OLE_LINK30
	OLE_LINK31
	OLE_LINK32
	PointTmp
	OLE_LINK40
	OLE_LINK41
	OLE_LINK1
	OLE_LINK2
	OLE_LINK15
	OLE_LINK16
	OLE_LINK38
	OLE_LINK39
	OLE_LINK17
	OLE_LINK22
	OLE_LINK23
	OLE_LINK7
	OLE_LINK8
	OLE_LINK5
	OLE_LINK6
	OLE_LINK9
	OLE_LINK10
	OLE_LINK67
	OLE_LINK68
	OLE_LINK69
	OLE_LINK70
	OLE_LINK75
	OLE_LINK71
	OLE_LINK72
	OLE_LINK18
	OLE_LINK73
	OLE_LINK74
	OLE_LINK11
	OLE_LINK12
	OLE_LINK76
	OLE_LINK77
	OLE_LINK19

