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ABSTRACT
Vehicle moving at high speed environment, in order
to prevent traffic accidents, it is necessary to secure
the speed ratio safety distance of the vehicle. In this
paper, by using the VANETs communication to
ensure the safety distance between vehicles, the
driver is to design a safe distance warning system
that can help to ensure the safety distance.
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1 INTRODUCTION
VANETs (Vehicle Ad-hoc Networks) research
has been actively carried the system for
practical use and research policies for is this is
displayed. In the most important research,
policy of VANETs is safety and efficiency.
Moreover, the most serious issue among them
is safety of vehicles, and safety of pedestrians.
For safety of Pedestrian side, it will have some
possible of guarantee for driver’s safety driving
caused by wrong recognition or detection. [1, 2]
In addition, safety of driver’s side, it deployed
that they not keep the safety distance in vehicle
to vehicle. To solve this problem, we need to
network technology of vehicle-to-vehicle
communication.
VANETs
defines
two
communication function. First, V2V (Vehicleto-Vehicle) defines Predicts the status of the
situation and the surrounding environment
around the vehicle via V2V communications, it
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informs it to the driver, thereby, has the
capability to be able to induce a safe driving. [3,
5] Second technique V2I (Vehicle to
Infrastructure), it that will offer infrastructure
and information and communication using the
RSU of information and Internet information to
the driver, such as a vehicle of RSU (Road Side
Unit) it has a function that can. [4,5] Predicts
the status of the peripheral vehicle condition
and the surrounding environment via a V2V
and V2I communication as described above, it
is possible feature that can induce safe driving
to inform the driver of this. [3,4,5]. In particular,
a method using direct communication by
utilizing the device around the smart device and
the vehicle information on the surrounding
environment based on V2I technology,
auxiliary capable of increasing the driver's
vehicle safety from the periphery of the danger
it is possible to become a technique. However,
the current VANETs is V2V, V2I
communication method, the safety messages
between the vehicle and the vehicle, such as a
left turn assist with the movement of the
auxiliary. Intersection is composed of mainly
receive the form, keep track of the position data
of the pedestrian safe operation of the accident
from the pedestrian model is insufficient which
may be it may be difficult. Therefore, in order
to obtain information on pedestrians, V2I
communication
technology
capable
of
transmitting and receiving between the vehicle
and the pedestrian are required.
Basically pedestrian, and carrying the smart
devices and smart phones, these devices are
based on the position and personal data of the
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pedestrian as a device that may generate BLE,
the vehicle and pedestrian it can be used for
communication between. In addition, the
vehicle is so moving at high speed, it require a
high-speed transfer can communicate. [6,7]
However, the communication between the
senseless vehicle and pedestrians, when
receiving sending unwanted pedestrian
information from the traveling direction of the
vehicle, on the driver is driving, causing traffic
accidents there is a possibility. Accordingly, the
communication between the vehicle and the
pedestrian, it sent the pedestrian information in
a fluid environment suitable for the situation of
the vehicle, a communication method to
enhance safety.
Therefore, in this paper, detects the risk of a
pedestrian around the vehicle, communication
between vehicles to ensure safe operation, the
802.11p based communication, by utilizing the
BLE communication between the vehicle and
the pedestrian provides a scheme capable of
notifying the detection of the risk. The
proposed method provides two major services.
Provide the first eye, setting model of fluid
dangerous areas for safe operation of pedestrian
safety and driver. Using the model as described
above, the safe driving is required areas fluidly
proposed, using a set of real-time and localized
areas, and we want to further enhance the safety.
The second provides an algorithm model for
risk detection settings that can be distinguished
detecting a vehicle that require dangerous
pedestrian the surrounding environment. This is
to eliminate the most of the unwanted
pedestrian information from the vehicle, we
propose a model for the alarm to be able to
induce the safe driving to the driver to
determine the dangerous information for the
driver.
2 RELATED WORKS
VANETs is started from the communication
model, it has been actively carried out in the
research and commercial sectors of the multiple
applications. Commercialization of V2V among
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them is progressing greatly. The purpose of
V2V mean a communication between a V2V
the vehicle and the vehicle is meant to improve
safety between vehicles, communications and
application models will help to be able to
induce the safe driving to the driver to. [5] As
one example, the country Highway Traffic
Safety Administration under the umbrella of the
United States Department of Transportation
(National
Highway
Traffic
Safety
Administration) is, it is possible to know
through a report called "Vehicle-to-Vehicle
Communications
Readiness
of
V2V
Technology for Application". [8] V2V
evaluates a technology that can improve the
safety of road and the driver, using a scenario,
define a number of applications, and explains
the necessity and importance of V2V. First, we
explain the safety application model that can be
used at the intersection called Intersection
Movement Assist (IMA). IMA is, there may
occur a collision at an intersection when the
driver enters the intersection, to determine the
risk through a V2V communication. If it is
determination that there is a danger to the driver,
it is a model for a warning to the driver. Second
Left Turn Assist (LTA) is, when the vehicle of
the driver is trying to turn left, without the
vehicle is stopped on the opposite side of the
lane to try to turn left, danger that the approach
to the driver of the vehicle it is a model for the
left turn warning to the driver to determine the
sex. Third, Emergency Electronic Brake Light
(EEBL) is near and the driver of the vehicle, if
the car in front of their own was suddenly
braked by sudden braking, and a warning to the
driver, the driver also immediately brake a
model that allows the. Model as described
above, was defined as an application model that
can be used when the weather is poor fog or
heavy rain, fell. However, such safety scenarios
through V2V communications, with only
drawbacks surrounding environment, especially
communication scenario with a pedestrian
safety and danger has not been set is performed
in the communication of the vehicle and the
vehicle in. Not only has defined the application
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model that defines the communication called
Pedestrian to Vehicle (P2V) PRW (Pedestrian
in Roadway Warning), through what kind of
communication
with
the
accurate
communication definition, pedestrian and
vehicle technology to solve the problem of risk
and safety between the have the disadvantage
that could not have been accurately presented.
[9]
Therefore, the communication between the
vehicle and the pedestrian is set, you must
define the service and application model.
2.1 GPS
Global Positioning System (GPS) radio waves
in the satellite to send the GPS radio waves
from the receiver means the technology to
understand the position of the terminal. Current
Location Services devices required, such as the
majority of users of smart devices and vehicle
navigation terminal, GPS module is mounted,
the user can receive the provision of various
location-based services. [10,11] The high error
rate of GPS, due to technical and other GPS
models through error correction of the position
estimation range of users, can reduce the error
rate, activation of location-based services is
underway . [12]
In particular, the same as the smart devices,
services and peripheral eateries that provide us
with the current position location information to
understand in order to find the destination to the
user, provides medical facilities, such as
equipment search, user experience there is a
give service. In addition, search the user's
location to emergency patients, there is a safety
services, such as a lost child search. However,
in the location-based services, research is
insufficient for the service of real-time
emergency information. The position can be
information service in real time via a GPS,
utilizing this, if the user is risk in localized
range occurs, the service of service model that
this can be addressed is insufficient. Thus, by
utilizing the hazard alarm services in local
range of the user's current position, it is
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necessary to service model that can give the
user risks low.
3 PROPOSED MODEL
Set of danger zone, after the driver of the
vehicle has recognized the pedestrian, there is
no traffic accident between a pedestrian and a
vehicle at this time to the organizing of the car,
that the vehicle is stopped It means an area that
can. The definition of the concept of the danger
zone is the same as the following figure 1.
Smart device of pedestrian broadcasts regularly
risk message. If auto smart device has received
transmits a risk message from the pedestrian,
calculates the distance of the pedestrian and the
vehicle by utilizing the information of the
message. And if the risk of a pedestrian has
been determined, after setting the danger zone,
so as to induce the vehicle stopped or safe
driving through the alarm to the driver. At this
time, hazardous area may be defined a distance
to hazard zone by using two variables. First, it
is the stopping distance of vehicle has occurred
is pedestrian and traffic accidents. Then, it is
possible to pedestrian travel distance of the
pedestrian looking to when moving to the front
of the vehicle, and obtains a common width of
the pedestrian, defining the danger zone
between the vehicle and the pedestrian.
Smart device of the driver is there is a matter
that should be considered prior to the setting of
the danger zone. First, when the driver of the
vehicle has received a danger alarm via a smart
device, the distance communication time with
the driver during the reaction time of stopping
the car, and the car along the total stop time of
receiving the alarm , shorter than the distance
between the vehicle and the pedestrian. In order
to save the stopping distance, we must look at
the definition of the stopping distance of the
existing defined vehicle. Description of the
stopping distance, the following figure is the
same as 1.
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(1)
And we have to calculate the pedestrian moving
distance. Figure. 2. Is shown that pedestrian
moving distance for safety alarm service.

Figure 1. Alarm pedestrian model

Stopping distance is classified in braking
distance, a total of two types and Princes Street.
First, Hazardous and Princes Street or the
pedestrian appeared in the roadway, when the
driver discovered the danger, the driver decided
to stop, it means the time to start the brake
operation after the time of the foot on the
accelerator. And, the braking distance and
brake operation is started, the vehicle means
that intends first live the distance to stop
completely. Distance Place this kind of distance,
but the stopping distance of the vehicle.

Figure 3. Pedestrian moving distance model

(2)
(3)

Figure 2. Mssd model

Equation (1) is Stopping distance of the vehicle
determines the speed ratio stopping distance of
the vehicle using a mssd used in conventional
(Minimum Stopping Sight Distance). t is
reaction time if it were a driver, f is the friction
coefficient of the vehicle, V is the speed of the
vehicle.
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The vehicle is in an environment moving at
high speed, it is possible to attach a sensor
capable of measuring the distance from the
vehicle to ensure a safety distance. However,
the measuring method as described above, it
can be implemented through the algorithm and
the communication method capable of
correcting the error rate for relative
measurements. Not only, using the pedestrian
which is fixedly arranged for measuring the
distance between the vehicle in a manner as
described above, it is necessary to measure the
safety distance between vehicles. This
movement information of the vehicle via a
device capable VANETs communication, and
transmitted to the pedestrian, the pedestrian is
to transfer a safe distance information between
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the measured vehicle re vehicle, the safety
driving of the driver It must be able to be
derived. Therefore, in this paper, using the
VANETs in a way to teach a safe distance in a
high-speed environment, define how to transfer
a safe distance information of the vehicle. Thus,
after being transmitted the information of the
rear of the vehicle and the vehicle ahead.
Through a VANETs communication method
using a pedestrian V2P, alarm a safe distance to
the driver by using a safe distance algorithm
model. In this paper, is a safe distance between
the vehicle when the front of the vehicle was a
sudden braking, to define the stopping distance
of a rear-end collision accident the rear of the
vehicle is to recognize this will not happen with
the safety distance. Figure 4. The suggested
safety distance of alarm model of the next.

determined that the. And it sends the Response
Message to the rear of the vehicle. Rear vehicle
receives the Response Message, and transmits
the alarm information to the driver, is induced
to be able to secure a safety distance.
Then, it must seek distance error along the
communication Delay between the vehicle and
the
pedestrian.
Communication
delay
determines the overall delay of the
communications using 802.11p being used in
the current VANETs communication standards.
Formula is represented by following (4).

Figure 4. Alarm model of safety distance

First, the front of the vehicle (the black car) to
send the car of Advertisement Message in a
pedestrian. In this case, Advertisement Message
transmits the information on the lane of the
road that is the speed and the current
arrangement of the current vehicle as a message.
Then, the pedestrian is utilizing the speed of the
vehicle ahead is predicted by calculating the
distance between the rear vehicle to be accessed
in the future. When the rear of the vehicle (gray
car) transmits a car Advertisement Message
pedestrian, the pedestrian can compare the
information of the speed information and the
forward vehicle behind the vehicle is
approaching, and a safe distance is ensured it is
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Figure 5. Safety distance algorithm

Ttrans the Transmission delay time of 802.11p,
Tpro the Propagation delay time, Tque is
Queueing delay time and Tcom, means
Computation Time to calculate the information
of Advertisement Message.
(4)
It is possible to determine the distance of the
preceding vehicle and the rear vehicle by
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utilizing. Formula is as follows (5). Vwidth refers
to the width of the vehicle.
(5)
To send an alarm to be able to forward vehicle
induces safe driving to the driver by comparing
the Dtotal distance and the rear vehicle past the
pedestrian with the distance Dtotal obtained
above. At this time, a safe distance algorithm,
following Figure 5.
4 CONCLUSION
In this paper, in order to induce a safe driving
to the driver, to design a safe distance
notification model between the vehicle, it was
presented. Using the model and algorithms
presented.

[6]

[7]
[8]

[9]

[10]

[11]

[12]

Raphael Frank, Walter Bronzi, German Castignani,
Thomas Engel, "Bluetooth Low Energy: An
alternative technology for VANET applications",
Wireless On-demand Network Systems and Services
(WONS) 11th Annual Conference, IEEE, Apr. 2014,
pp. 104-107.
Andy
Cavallini,
"iBeacons
Bible
2.0",
http://meetingofideas.wordpress.com/
J. Harding, G. Powell, R. Yoon, J. Fikentscher, C.
Doyle, D. Sade, J. Wang, "Vehicle-to-vehicle
communications: Readiness of V2V technology for
application" no. DOTHS812014, Apr. 2014
Hannes Hartenstein, Kenneth P Laberteaux,
"VANET: vehicular applications and internetworking technologies" Wiley, Vol. 1, 2010.
Jeongwhan Lee, d Hansil Kim, "A Study of High
Precision Position Estimator Using GPS/INS Sensor
Fusion", Journal of The Institute of Electronics
Engineers of Korea, vol. 49, no. 11, Nov 2012.
Sang Heon Oh, Dong-Hwan Hwang, Chansik Park,
Sang Jeong Lee, "Attitude Determination GPS/INS
Integration System Design Using Triple Difference
Technique", Journal of Electrical Engineering &
Technology, vol. 7, no. 4, Jul 2012, pp. 615-625
Eun Soo Lee, "Analysis of Error Characteristics of
an IMU sensor using Real Time Kinematic GPS",
Korean Association Of Cadastre Information,
Journal of the Korean Cadastre Information
Associstion, Vol.16 No.1, Apr 2014 p49-59

ACKNOWLEGDE
“This work was supported by Institute for
Information & communications Technology
Promotion (IITP) grant funded by the Korea
government
(MSIP)
(No.R0113-15-0002,
Automotive ICT based e-Call standardization
and after-market device development)”
REFERENCES
[1]

[2]

[3]

[4]

[5]

Kyung Hwan An, Sang Woo Lee, Woo Yong Han,
Joo Chan. Son, "Technology Trends of Self-Driving
Vehicles",
2013
Electronics
and
Telecommunications Trends, Vol.28, no.4, Aug.
2013, pp. 35-44.
Jun Young Lee, Gyung Soo Lee, " Technology
Trends of Self-Driving Vehicles", Institute of
Control, Robotics and Systems, Vol. 21, no. 1, Mar.
2015, pp. 20-30.
LIN Yun-Wei, CHEN Yuh-Shyan, LEE Sing-Ling.
"Routing Protocols in Vehicular Ad Hoc Networks",
A Survey and Future Perspectives. J. Inf. Sci. Eng.,
2010, 26.3: 913-932.
QIAN Yi, MOAYERI Nader, "Design of secure and
application-oriented
VANETs".
Vehicular
Technology Conference 2008, 2008, pp. 2794-2799.
Georgios Karagiannis, Onur Altintas, Eylem Ekici,
Geert Heijenk, Boangoat Jarupan,Kenneth Lin, and
Timothy Wei "Vehicular networking: A survey and
tutorial on requirements, architectures, challenges,
standards and solutions." Communications Surveys
& Tutorials, IEEE, Vol. 13, no. 4, 2011, pp. 584-616.

ISBN: 978-1-941968-27-7 ©2016 SDIWC

44

