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ABSTRACT: This paper facilitates the development and the implementation of an “Intersection Cross Traffic Warning
System” (ICTWS) model for avoiding vehicle collision and prevents accidents at blind traffic intersection points. The
developed system here uses a wireless communication system to warn collisions and alert the user of their respective
vehicle while taking turns. The system uses Ultrasonic range finder sensors which detects the distance of the vehicles
from the turning point and if the vehicle moves beyond the predefined limit then the system alerts it through indicator
lights on the other side.
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I. INTRODUCTION

Traffic Safety Systems are highway features designed primarily to reduce the severity of run-off-road collisions,
prevent errant vehicles from crossing the median or decelerate errant vehicles. But these features are not limited to
guardrail, crash cushions, median barrier, and end treatment, breakaway supports for signs and light standards, and
truck escape ramps. According to a survey data source: “NMVCCS-2011-2013", 36 % of all accidents occurs at
intersection [5]. The main objective of this work is to design an effective Traffic Safety System at road intersections or
street corners which is also economically viable & feasible for developing countries which have simple cost effective
vehicles.

The project here is designed for advancing vehicle safety with the development of new crash avoidance
systems that use wireless communications or an automatic signalling to detect and respond to imminent collisions.
Recognizing the need of security of the human beings and vehicles, we have developed a system which can alert the
user of the vehicle while taking turns. The system uses Ultrasonic range finder sensors which detects the distance of
the vehicles from the turning point and when the vehicle moves beyond the predefined limit then the system alerts the it
through indicator lights.

Il. LITERATURE REIVEW

1. Inter-Vehicle Communication: Inter-Vehicle Communication (IVC) systems have the potential to increase the
safety, efficiency and convenience of transportation systems involving planes, trains, automobiles, and robots. Inter-
vehicle communication permits a mobile node, such as a robot or aircraft, to communicate directly with peers using
wireless radio. It is a reliable alternative to vehicles communicating through fixed infrastructure, such as a roadside
cellular system or an access point in a building. Vehicles may route, source and sink information for others in the
network. This information may range from vehicle motion data to internet media content, depending on the application.
The communication may be one-to-one, when two mobile robots cross paths and need to resolve the conflict or One-to-
many where a lead aircraft issues commands to a formation and many-to-many, where automobiles announce their
position to one another for collision avoidance. Additionally, many of these applications make use of more than one
communication style [1]. But this system requires high end vehicles systems for interaction and in each individual
vehicle the system should be installed for communication.
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2. Wireless LAN Adapted Vehicles: These types of vehicles have various wireless technologies for communication
such as using Ad Hoc Networking (VANET) over multiple wireless hops. These systems potentially develop a
continuous network over the road lane through access points. Here, connected vehicles create a fundamental building
block of “Intelligent Transport Systems” (ITS) and provides numerous application services to improve safety and
comfort of driving [2] while also involving GSM & GPS Technologies. For vehicle-to-infrastructure communications,
the system architecture assumes the access points with IEEE 802.11p network interfaces to be set up at least in
dedicated locations (such as road intersections) [2]. But again this system is suited for a high infrastructure model and
subsequently regular maintenance is required which is may not be possible for developing countries.

There are many other different systems designed for improving safety for commuters but unfortunately most
of them are not really designed for busy roads, creating even worse traffic jams. This in turn results in neglecting the
streets or highways with less density and dangerous intersections where commuters usually travel with high speeds un-
cautioned.

Some automobile companies such as Audi have tried to develop inbuilt safety systems with sensor
technologies that prevent car accidents but with the a very high price tag and moreover this system cannot be installed
in already existing cars. The other systems for traffic safety include the GPS and GSM technologies but these have a
major drawback of network coverage.

3. Proposed Inter Cross Section System: In this system, a simple cost effective Ultrasonic range finder sensor is used
as a transmitter and receiver. Installing range detecting sensors at appropriate location & interfacing with a
microcontroller can alert the vehicles on each side of intersection. The entire system is placed at the pole of the corner
of any turning or intersection with two ultrasonic range finder sensors to their respective turning located phases.
Compare to the above mentioned systems, the proposed warning system is cost-effective, suitable to all types of
intersections & involves less infrastructure. Figure 1 shows an intersection where in the proposed ICWTS can be very
helpful.

Figure 1: T-Intersection Where Chances Of Collision Are Very High

111. HARDWARE MODEL DESCRIPTION

The main aim of this work is to design traffic safety system in order to avoid the accidents at street corners. The major
hardware components used in model are PIC 16F73 Microcontroller, Ultrasonic range finder SR-04, Tarang F4 Module
(transmitter & receiver), Indicator LED’s, 230/12 Volt step down Transformer, 5 Volt RPS and 16x2 LCD unit.

Tarang is a PAN technology based on the IEEE 802.15.4 standard. Unlike Bluetooth or wireless USB devices,
Tarang devices have the ability to form a mesh network between nodes. Meshing is a type of daisy chaining from one
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device to another. This technique allows the short range of an individual node to be expanded and multiplied, covering
a much larger area. PIC 16F73 Microcontroller is used as a controlling device programmed for time duration & vehicle
detection interfaced with sensors & indicators. Whenever a person or vehicle appears at the one end of the street, the
ultrasonic sensor detects the object and feeds that information to the microcontroller of same which will be transmitted
to the another end microcontroller through Tarang modules displayed through their respective LEDs. LCD is used for

maintenance & trouble shooting.
1V. WORKING MODEL DESCRIPTION

The Microcontroller will generate a 40 KHz transmission signal. The receiver module will receive this signal which is
reflected from the surface of the object or any vehicle. The return signal is amplified & given to the microcontroller.
The microcontroller is then used to calculate the time of flight (TOF) for the sound wave that is bounced off from
distant objects or vehicles. Using this principle, a measure of distance is made and communicated to the other side
indicator. The microcontroller here acts as a Central Controlling Unit communicating with the input and the output
modules. Figure 2 shows the operational & installation diagram for a traffic cross section.

b
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Figure 2: Operational diagrams of ICTWS for a traffic cross section

The entire system is placed at the pole of the corner of any turning with two ultrasonic range finder sensors to
their respective turning located phases. Whenever the vehicle enters a turning location, the Ultrasonic sensor at the
turning lane side of the pole gives the distance range of the vehicle presence and alerts if the vehicle crosses the set
point threshold limit (1 to 4 meters can be extended). The system alerts the other side lane users through Red light
indication to either reduce the speed or stop the second vehicle to avoid collisions. When there is no presence of the
vehicle it indicates a green light for turning safely.

V. DESIGN DETAILS

The PIC 16F73 Microcontroller is programmed using Embedded C providing effective environment for performing the
task of the calculation of TOF for a desired distance (1 to 4 meters). Using Express PCB software circuit boards, both
transmitter and receiver are designed and extracted for minimum power consumption. The PCBs designed for
transmitter & receiver circuits are shown in the Figure 3 & 4 respectively.
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Traffic safety system transmitter Tratfic safety system receiver

Figure 3 Transmitter Circuit Figure 4 Receiver Circuit
After installing the sensors in appropriate location, range detection signal from each sensor is communicated
through Tarang Module alerting the vehicles on each side of intersection using a microcontroller.
VI. EXPERIMENTAL SETUP

Figure 5 & 6 shows the hardware circuit with components which can be installed at the traffic cross section locations as
shown in figure 2.

»,

Figure 5 Display& Indicator module Figure 6 Comunicatio'ﬁ & Sensor module

The project modules are shown in the pictures above. Figure 5 shows the display & indicator module whereas Figure 6
shows the communication & sensor module.

VII. RESULTS & DISCUSSIONS

The project is developed, installed and tested for a distance of 1 to 5 meters between the sensor and the vehicle. The
results derived from the tests are shown in Table 1 and plotted in Figure 7.
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Table 1: Readings of results
Figure 7: Graph indicating Response of Indicator

Table 1 indicates the results where Distance (m) is the distance of the vehicle from the sensor by which we can
understand in which lane the vehicle is going. Time(s) is the time taken by the vehicle to cross the sensor by which we
can calculate the speed of the vehicle. Response(S) is the time for which the RED indicator on the other side will be
ON. The graph Figure 7 is plotted on the basis of readings taken at a T-intersection in a narrow lane of 20 feet. The
results obtained have the following conditions:

1. Ifthereis a vehicle only on one side of the intersection, then it does not have to stop or even slow down.
2. If there are vehicles on both the sides then depending upon their distances and speeds, the response time shall
be different & is indicated to the opposite side through LEDs on first come basis.

From the results we can see that , if the distance of the vehicle is more from the sensor it takes lesser time to cross
the sensor (i.e. it is moving fast) , the response time (RED on other side) is less and vice versa .

VIIl. CONCLUSION & FUTURE SCOPE

The developed ICTW system is installed & tested successfully for a “T Intersection”. Satisfactory results were
obtained for a narrow lane of 20 feet. This system can also be installed for other types of intersections such as L & X-
intersections. It can be very helpful in preventing traffic jams at narrow lanes connecting two streets or major roads and
highways. This developed warning system can also avoid major accidents at dangerous intersections or blind curves.
This system is cost effective, real time applicable for various environmental conditions & requires comparatively less
maintenance.

Further this system can be improved with a message broadcast through GSM or GPS to their phone contacts
that transiently communicate to emergency Services during an unlikely event of collisions.
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