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Abstract

Objectives: In India, the frequency of traffic collisions is among the highest in the world. Most of the accidents are due to
blind spots which cannot be directly observed by the driver at control. The paper proposes a collision avoidance system
due to blind spots and in the case of heavy traffic scenarios. Methods: The proposed system avoids collision in blind spot
and in heavy traffic and does not follow the path of preceding vehicle if the space between detector (Our Vehicle) and
host vehicle is in proximity. For implementation of the system, Arduino boards and other drivers along with ultrasonic
sensor are used and ZigBee is used for data communication between two nodes. Findings: The Blind Spot Detection (BSD)
procedure based on wireless detecting technique ZigBee is proposed to monitor the blind spot region for the presence of
interferences, automobiles, or other objects with the aid of ultrasonic sensor. For detecting the vehicles in blind spot, Neural
Fuzzy Logic is used for the proposed system. The connection models for the developed system is identified and proposed.
The paper also discusses about the advantages of ZigBee over other wireless technologies. The Wireless Technology
identified is ZigBee which will lower the wiring connection in the vehicles. Applications: This method is useful to avoid
collision in blind spot and also lowered the wiring connection in the vehicles by using ZigBee. Hence, the proposed system
discovers its application in real time and gives collision free environment. The system is evaluated for different driving

scenarios and results are discussed.
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1. Introduction

India being one of the most populated countries, accidents
are prone as the driving is dangerous in congested roads.
Thus, accidents are at high rate than any other part of
the world. The records say that person die due to road
accidents every four minute. There may be many causes
for the accidents as it depends on the state of the driver
and maintenance of the vehicle. But all, most accidents
caused by blind spots and due to heavy traffic scenarios
are avoidable. The blind spot occurs mainly in cars, trucks
and boats. Motorcycles and bicycles are free from blind
spots. The blind spots are areas which are not visible
directly to the driver at control. Blind spots may also
due the front and back vehicle pillar parts and improper
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adjustment of interior and exterior mirrors. The blind
spots can be eliminated to an extent by proper adjusting
of mirrorsﬂ. Now a day, people are encircled by highly
sophisticated vehicles which consists many features for
detecting objects. Several systems for obstacle detection
are Blind Spot Observing, Path Departure Warning, Back
Assist, Drift Assist etc. Blind Spot region generally helps
during overtaking and changing the paths on NH Roadﬂ.
Modern vehicles are highly computerized or extremely
processed, and are controlled by ECUs inside the vehicle.
The sensors are attached to ECUs through wires. FlexRay,
CAN (Controller area network) are the basic innovations
as of now utilized for the wired system inside Vehiclesﬂ.
These wires bring out about 40kg weight of the vehicles
that cause fuel proficiency. However, many of the sensors
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are fixed at very complex parts of the vehicles. For this
reason, cost of the vehicles increases and complexity also
increases. So, minimizing the use of wires inside the vehicle
may upgrade the efficiency, product features, reliability
and performance diminishing building expense of a
Vehicleﬂ. To accomplish this objective, wireless technique
should be used to communicate between the sensors and
ECUs. An ECUs, is the electronic circuit unit which is a
part of the vehicle’s inbuilt framework. This framework
is in charge of controlling the unique parameters of the
vehicle. Any movement of the vehicle can be controlled
with the help of an inserted framework. This implanted
framework is known as the ECU. Regularly ECUs are
customized to perform a particular continuous operationﬂ
Figure 1.
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Figure 1. Block diagram of mote.

2. Selection of a Wireless
Technology

Regarding selection of wireless technique there are
mainly 6 leading communication devices are available
namely, Bluetooth, WiFi, GSM, UWB and ZigBeeﬂ. While
using Bluetooth, the positioning time and connectivity
time is too large. Moreover, WiFi, the battery life is
too short and location fault is too large. Almost same
problem occurs with GSM. Furthermore, the cost of
operator causes a disadvantage in GSM. With UWB,
there are no commercial tools available in market but
in future it could be developedﬂ. However, ZigBee has a
low power consumption device which permits longer life
with smaller batteries. ZigBee was developed to provide
wireless standard communication in IOT at low cost. Due
to this reason ZigBee is used in this project.
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Blind side location technique is device that especially
essential to watch blindside spot during driving vehicle
in ultra-modern traffic cases. Impact among vehicle can
predominantly happen ifthe driver didn't observe the blind
side spot throughout changing the path. The encircling
regions of the driver and the current condition alertness
have got to be viewed as driver wish to change the paths.
Condition alertness play vital role when changing the
lanes. For this reason, roughly 70% of the accident while
path changes due to driver condition alertness negligence.
Hence, Blind spot observing method is most important
to give a boost to visibility and scale back the blind spot
in order to implement safeguard drivingﬂ. In this day and
age, blind spot observing approach is used in a couple of
excessive and innovative vehicles. For example, BMW have
the dynamic blind spot detection to alert driver if there any
upcoming capabilities risk in blind spot zone. By utilizing
Radar Sensor sensing, the entity vehicle is detected and
alert the driver if any type of vehicles is present in their
blind spot regionﬂ. The Volvo car also used radar sensing
that actives the driver about vehicles in the blind spots on
all sides of the vehicle. It is usually become aware of and
signals the driver to swiftly coming near car as much as 65
meters beyond the vehicleﬂ. The greater part of a couple
of excessive and innovative vehicles are well on the way
to have inserted arrangement of blind side identification
and these dynamic blind side discovery frameworks are
definitely not accessible for less cost vehicles. This blind
side identification framework in innovative vehicle is
additionally renovate go about as driving help framework
for driver and actualize into less cost vehicles. On the
other hand, the high item cost, establishment cost and the
ability of the item utilitarian are a portion of the element
which don’t draw in the less cost cars to utilize BSA
framework. The driving help of blind side recognition or
checking framework for vehicles is exceedingly alluring to
less cost vehicles to watching blind side locationﬂ. So the
exploration of blind side discovery framework with high
proportion of ability and more moderate cost for less cost
vehicle is a critical work to decrease collision. Vehicles are
controlled by many ECUs which are installed inside of the
vehicles. ECUs need sensors to collect data so as to handle
the processes of the vehicles. ZigBee wireless sensing
elements are good techniques to exchange the wired
network inside vehicle due to low power consumption
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and its mesh networking abilities. The microcontroller
performs all the data processing functions and controls
the operation of other elements in the sensor node.
Sensor senses or measures physical data of the region to
be observed. The continual analog signal sensed by the
sensors is digitized by an A/D converter and forward
to controllers for the farther processingﬁ. The existing
Blind Spot Detection (BSD) methods are based on TPMS
(Temperature pressure monitoring system) and Sonar
which is high cost system and is very tough to decrease
the costﬁ. Moreover, distance calculation is complex and
it also suffers from the false alarm. These sensor systems
connect with ECUs through Bluetooth for transmission
of data from the vehicle to the ECUs. However, Bluetooth
is not much encouraged for long duration applications
due to power consumption limitations.

3. Proposed Scheme

The Blind Spot Detection (BSD) system based on wireless
detecting technique ZigBee is proposed to observe
the blind spot region for the presence of interference,
automobiles, or other objects by Ultrasonic or IR sensor.
The proposed schemes use the ultrasonic sensors which
are usually mounted in the left rear and right rear
positions on a vehicle, either back of the rear bumper or
beyond each rear quarter panel and suggest to the driver
(by a buzzer warning or a light indication on the back
view mirror) if vehicles arrives in the blind spot of the
host vehicle. This sensor connects with ECUs (Electronics
Circuit Units) through ZigBee. The sensors transmit and
receive signal to and from the vehicle’s left and right blind
zones. The system processes the signals and provides
the visual and/or audible data to the driver. Thereafter
also if driver is not awake then it will automatic reduce
the speed of the vehicles. These values have given to
the MATLAB based algorithm detection Figure 2. For
collision avoidance scenario, this system will intimate the
horn sound and light indication to driver awake signal. It
can be done automatically and also the manual mode. The
manual mode is used to deactivate the SBSA system in
the full traffic environment. For this purpose we are using
the two switches to deactivate the sound and light alert
in traffic scenario Figure 3. All the information will be
displayed using the dash board display, for the dash board
display we are using the LCD screen (16*2).
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Figure 2. Vehicle section to blind spot.
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Figure 3. Vehicle section to ECUs.

3.1 Neural Fuzzy Logic for Side Blind Spot
Alert system

The proposed system uses Neural Fuzzy Logic for detecting
a couple of vehicles in blind spot. The detection system
(our vehicle) most commonly collects the information
from sensors on the host vehicle. In last, the detection
system mixes the signal data of the collected information
from the sensors and calculates usual average of the
previous 3 considerations and observations (in training
state) Figure 4.

Y=(y,/ + y(n_l)T’ +Y¥(n-2)T) /3

Where y_. is present observation or considerations,
Yoo is the previous observation and etc, i is index in
training state. If detector finds the target (according to
average observation y, which has calculated in training
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state) is in blind spot and the driver is utilising flip sign
(turn signal), the process will utilize both light indication
and buzzer to inform the driver. And if the driver shouldn’t
be utilizing the flip sign, the device will just utilize the
light indicator. Thereafter also if the driver has not alert
by these two indications then the motor is available for
reducing the speed of the vehicles.
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Figure 4. Training state graphs.

4. Evaluation and Result

The platform that was used in this application is MATLAB.

Training state is standard techniques which give the

information about various machine learning algorithms

and give accurate predictions based on past observation

values. The description has given in section (4.1). If any
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Figure 5. Driving decision scenario.
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obstacle has been found in the blind spot region (i.e. Need
to take driving decision) then the system processes the
signals and provides the visual (warning message in LCD
display and light indication) and/or audible (buzzer) data
to the driver. Thereafter still if driver is not alert then it
will automatically reduce the speed of the vehicles. Other
than this the system will also find the distance between
our vehicle and target vehicles in blind spot region Figure
5. If there is no obstacle (i.e. No need to take decision)
the system will allow to driver to run the vehicle without
any change in speed. The hardware setup, we are using
two Arduino boards, one act as Master node (which
work as ECUs.) another act as slave node. It includes the
steps involved in connecting the controllers and drivers
to build the ECU. The data communication between two
nodes uses wireless techniques ZigBee.

5. Conclusion

The blind spot alert process is named as an example
application; mainly designed method which is fixed in
the back of a vehicles and it finds the presence of a goal
vehicles, obstacles and interferences in its blind spot,
which depends upon the obtained signal strength of the
Ultrasonic sensors. The driver is made aware by a LED
indication, sound buzzer. The process is carried out on a
ZigBee platform. Because of its less cost (as compare the
existing schemes for ex- sonar, TPMS and vision based
methods), easy computation and low power consumption,
ZigBee based blind spot alert process focused in our paper
which would be a very attractive method for automobile
manufacturer.
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