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Abstract — Background: As the number of automobiles on the source, enables the development of a wide range of electrical
road has increased, parking-related events have become a  jnnovations. In order to improve parking lot security without

significant worry. Blind zones, or regions surrounding the car that breaking the bank, a low-friction, flexible solution can be built
are not visible to the driver, play a significant role in these on the Arduino platform[2]

incidents. Addressing these blind spots with technology may
dramatically improve traffic safety. In order to identify obstacles in a car's blind area, the

Objective: Using the Arduino microcontroller, this study  gyggested device employs an infrared sensor. The system then
attempts to create a low-cost, dependable blind spot monitoring ;¢e the Arduino microprocessor to determine how far away the

systefn. Recognizing adjacent- .barriers &}ims to aid dl:ivers in car is from the item, and it sounds an alarm or displays a
parking and lessen the probability of parking-related accidents. . . . .
warning on an LED screen if a crash is imminent. The system

Methods: Methodology: The article comprises creating a car . ¢ . S
blind spot detection system using an Arduino Nano as the primary is designed to work with the vehicle's already present

CPU. This system combines ultrasonic sensors for obstacle technology and provide drivers with a parking help system for
detection with infrared sensors for improved accuracy. The  more secure driving. In order to help avoid parking-related
method uses threshold-based logic for object identification, mishaps, this research seeks to create an Arduino-based blind
significantly reducing false positives. Data from these sensors is spot detection system that is both dependable and effective [3].
transferred via a Bluetooth module, allowing for real-time  This study also hopes to inspire do-it-yourselfers to create their
monitoring, . . . . . own parking safety devices with the help of open-source tools
_ Results:  After  extensive ftesting in - multiple parking 1 0 Arquino. The following is the outline of the research.
circumstances, the blind spot detection system displayed consistent e . . .
and reliable identification and warning of adjacent impediments. Bgfore diving into th? SI,)eCIﬁCS ofa bh.nd spot detect19n system,
It was clear that it could significantly improve traffic and parking it is helpful to get a'blrfi seye pt?rspectlve of the ﬁelFi in general,
safety. so we start by reviewing the literature on the topic. Next, we
Conclusion: The suggested Arduino-based blind spot sensor show the suggested system architecture and design and describe
system is cost-effective, customizable, and efficient for improving in depth each component's role [4], [5]. After that, we will
parking safety. Combined with current automotive technology, it  discuss how the system was built and tested; then, we will dive
promises improved driving safety and provides a platform for DIY  into the outcomes and evaluate how well the system functioned.
enthusiasts to develop further. The study ends with a review of the system's possible uses and

LINTRODUCTION recommendations for future study.

The rising number of cars on the road has made parking- The suggested blind spot sensor system built on Arduino is
related incidents a significant safety issue for motorists and  an attractive option for improving parking safety because it is
walkers alike. The driver's inability to see certain regions  cheap, flexible, and easy to implement. The system is designed
immediately surrounding the car, known as blind zones, playsa ~ t0 work with the vehicle's already present technology and
significant role in these mishaps. Consequently, many types of ~ Provide drivers with a parking help system for more secure
driving support systems have been created to help motorists see driving.

d t potential hazards. A vehicle's blind spot
and prevent potential hazards. A vehicle's blind spot can A Research Objective

be monitored with a blind spot sensor, which employs acoustic

instruments to identify things in that arca [1]. The article aims to outline the steps necessary to construct a

system that will help drivers park safely in places with limited

With this in mind, this research suggests designing a blind  visibility, such as garages. The Parking Assistance System
spot monitor for automobiles powered by an Arduino employs an ultrasonic sensor to determine how far a vehicle is
microprocessor. The Arduino microprocessor, which is open-  from a building. Regarding microcontrollers, the Arduino board
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is the way to go. During parking, LEDs show where the car is
about obstacles, and LCDs show how far away it is. As the
automobile gets too near the block, a buzzer goes out to warn
the driver and anybody else in the area. The suggested
technology increases driver situational awareness while
parking. When parking in tight quarters, such as a garage, a
parking assistance system installed on the wall may be a
lifesaver. Avoiding the time and effort required to measure the
distance manually is a big-time saver. To minimize potential
accidents, this parking strategy may be helpful and necessary.
That way, there will not be any parking-related mishaps or
property damage.

B. Problem Statement

Autonomous cars have difficulty detecting and reacting to
dynamic environmental changes, which may lead to accidents.
To overcome this, the system uses a microprocessor and a
threshold-based logic algorithm to analyze data from smart
sensors. These sensors are strategically positioned on the car,
with one on the right side, two on the left, and two on the back.
This arrangement allows for identifying surrounding
obstructions, especially in metropolitan areas with 40
kilometers per hour of normal speed restrictions. Each sensor
cluster is controlled by unique parameters based on location and
distance from possible obstacles. This technique guarantees
efficient and precise environmental sensing, allowing safe
navigation in busy locations.

C. Proximity Alert System (PAS) for Safe Parking in Tight
Spaces

For parking in confined spaces, such as a garage, PAS
employs a distance controller. This tool aids in parking a car
securely by alerting the driver when they are getting
dangerously near an object. This device does not park the car
for the driver, but it does help them do it safely without
damaging the vehicle or causing unnecessary collisions. The
device tells the driver about the gap in proximity to the barrier.
Ultrasonic sonar distance measuring technology, like that
employed in deep sea fishing sonar systems, lies at the heart of
PAS's operation [6].

In 2003, Toyota introduced the first PAS for use in
automobiles. The sensors, which utilize ultrasonic technology,
are embedded in the vehicle's bumpers. In its original form, the
system aimed to gauge how far away the automobile was from
any potential obstructions [7]. When the car approaches the
barrier, a beeping sound alerts the driver.

F

Fig. 1. Original Toyota Parking Aid System
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The Department of Transportation reports that many
accidents occur while a vehicle is parking or reversing. The
dimensions of the standard automobile have made it harder to
park without inflicting physical harm to the car [8]. These issues
may be prevented by implementing a PAS. These technologies
have proven highly beneficial for car parking because of their
efficiency and safety. One of its key advantages is this system's
capacity to identify obstructions even while the vehicle is
stationary. In addition, the technology is also able to identify
obstructions while the car is going. Due to the existence of the
skidplate bar, this system may be physically too deep to fit in
the bumper of a vehicle [9, 10]. Suppose the system is mounted
on the vehicle. In that case, there is a considerable likelihood
that sensors may be damaged in the event of an accident,
necessitating a time-consuming and expensive replacement
procedure. Instead of mounting the system on the car in the
garage, we devised the concept to install or connect it to the
wall. The system is mounted at a distance and position where
car collisions will not readily destroy it. These parking devices
may be mounted on the sidewalls of garages and other tiny,
enclosed spaces.

II. LITERATURE REVIEW

There has been a surge in interest in studying autonomous
cars in recent years. Thanks to technological developments in
hardware and software, automated cars that can drive
themselves safely and intelligently are now a reality. Accidents
can be avoided with the help of these cars' cutting-edge
management systems, which collect data from sensors and
process it to identify and classify nearby objects, such as people
and pedestrians [11]. Machine learning and deep learning are
just two artificial intelligence methods used in the integrated
hardware and software that enable the system to learn and study
new objects and car behaviors in new environments.

Semi-autonomous driving assistance systems (ADAS) are
commonplace in modern automobiles; their primary function is
to watch the vehicle's motion while providing guidance and
caution to the driver. The term "semi-automatic" describes this
system because the motorist still needs to keep an eye on the
road at all times [12].

Experts have also adopted diverse sensing systems and
processors to help drivers stay safe. In order to prevent side
collisions at moderate speeds, Kai-Tai Song and his crew
developed an acoustic sensing device. Their system relied on
instruments from a Polaroid sonar ranging device and a
microprocessor from Atmel, the AT89CS51 [13]. In order to
maintain a predetermined spacing behind the cars in front of it,
Sivaji's intelligent vehicle system uses a mixed PID controller.
At the same time, Kazuaki Takano and his team used a
millimeter-wave radar from Hitachi to create an automated pre-
crash braking system that secures seatbelts and uses the brakes
in the event of an impending accident [14]. The device includes
a blind spot monitor, driving assistance, and start/stop
functionality. Accident rates can be lowered, and vehicle safety
boosted with the help of these monitoring devices. Engineers
have also created a camera-based sensing device to improve
road safety further [15]. Due to the wealth of information they
provide on the environment, including lane markers, traffic
signs, and the motions of other vehicles, walkers, and bicycles,
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cameras have become an essential component of driverless
vehicle technology [16]. For instance, Ford Motor Company
engineers designed a camera-based system to recognize walkers
and bicycles in the car's blind areas, read road signage, and
locate lanes.

Authors have examined several management systems, in
addition to sensing systems, to enhance vehicle safety. The
adaptive cruise control (ACC) is one such system, as it
automatically adjusts the vehicle's pace to keep a predetermined
spacing between the vehicle in front of it and the one being
driven. The ACC system achieves effective linear management
of the car in metropolitan settings with stop-and-go movements
using inputs such as vehicle speed, driver setup time, and
distance recorded by the instruments, as shown in Table I. In
addition, machine learning techniques that can learn and adjust
to various operating situations have been incorporated to
enhance the system [17] further.

Significant progress has been made in autonomous vehicles
in recent years, with an emphasis on making roads safer and
cutting down on collisions. Artificial intelligence programs
have been used to learn and adjust to various driving settings.
Sensor and control systems have been created to gather and
evaluate data to identify and differentiate things in the
environment [18]. The increasing sophistication of driverless
car systems is anticipated to improve the quality of life for
motorists everywhere.

TABLE I. ADVANCED MANAGEMENT SYSTEMS FOR AUTONOMOUS VEHICLES

Technology/ | Researchers/

. m/Devi Advan

Innovation Developers System/Device dvantages
Cutting-edge -  Can avoid
management accidents by
system that | providing real-
collects data from | time alerts and

Autonomous

cars - sensors and | safety measures.
processes it to | -Increases
identify and | convenience and
classify  nearby | efficiency for
objects motorists.
Hardware and | - Enables the
software system to learn
integration from previous

. bl thy i d
Machine enables e | experiences  an
. system to | improve
learning and | -
. understand and | performance.

deep learning

analyze new | - Enhances the

items and vehicle
behavior in novel

system's ability to
adapt to various
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- Effectively
follows other
Mixed PID | vehicles while
controller  that | maintaining a safe
Mixed PID o malntalns' a | distance. )
Sivaji predetermined - Improves linear
controller . . .
spacing  behind | car management in
the cars in front of | metropolitan
it settings with stop-
and-go
movements.
- Provides
The camera- | environmental
based system | information,
recognizes including lane
Camera- Ford Motor | walkers and | markers, traffic
based sensing | Company bicycles in the | signs, and the
device engineers car's blind areas, | motions of other
reads road | vehicles, walkers,
signage, and | and bicycles.
locates lanes. - Improves safety
in blind spots.
Binocular video | Effectively
system that spots .
detects and avoids
Binocular and follows roadblocks
. Noh et al. roadblocks, then L
video system . .| - Predicts and
predicts their revents potential
future locations to | P') p
. accidents.
prevent accidents.
- Effectively
ACC system that | manages the car in
automatically metropolitan
adjusts the | settings with stop-
Adaptive vehicle's pace to | and-go
. keep a | movements.
cruise control | - . .
predetermined - Uses inputs such
(ACC) . .
spacing between | as vehicle speed,
the vehicle in | driver setup time,
front of it and the | and distance
one being driven recorded by the
instruments.

III.METHODOLOGY

As seen in Fig. 2, the study is intended to have ultrasonic
sensors arrayed to detect things around the vehicle. There are
front sensor arrays, side sensor arrays, and rear sensor arrays.
The frontal and behind cameras use perpendicular arrays, but
the side sensors employ hyperbolic or parabolic arrays.

moderate speeds

contexts. driving settings.
Semi- ADAS  devices | - Provides real-
that monitor the | time alerts and
autonomous . .
driving vehicle's motion | safety measures.
. - and provide | - Enables drivers
assistance .
guidance and | to stay more
systems .
cautions to the | focused on the
(ADAS) .
driver road.
- Uses inexpensive
hardware that is
. . suitable for
Acoustic sensing .
. . general  vehicle
Acoustic s device that | ¢ .
. Kai-Tai Song . implementation.
sensing . prevents side . .
. and his crew .. - Provides a wide
device collisions at
measurement

range not limited
to single-point
detection.
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Fig. 2. The position of the sensors in the car

A. Microcontroller Arduino Nano

Arduino Nano is an ATmega328-based microcontroller. It
is compact and breadboard-compatible. It functions similarly to
standard Arduino boards. It operates using a mini-B USB cord
as opposed to a standard connection. The key argument for
choosing Arduino Nano over a standard board is its small size
and adaptability. It is also inexpensive [19].
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Fig. 3. Arduino Nano

B. Arduino Nano serves as the project's Processor.

It handles the whole operation and regulates all linked
components by sending signals. Arduino software may be used
to program the Arduino Nano. It employs the initial STK500
protocol for communication [20].

C. IR Sensor Devices as Object Avoidance and Touch Switch
Triggers

A switch is activated when anything blocks the vision of the
two infrared LEDs in front of the Infrared (IR) Sensor Module.
The IR trans-receiver module is actuated by a trigger and
functions on the electromagnetic reflection principle, whereby
the receiver gets a better signal from the transmitter as the
mirror surface (object) approaches since the reflected wave
must travel a shorter distance [21]. The digital Output signal of
the Infrared Sensor Module has just two potential states, high
(5V or 3.3V) or low (0V), leaving it worthless for distance
computation but usable as a trigger switch, as shown in
Fig. 4.
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Fig. 4. IR Sensor Device

Suppose the distance is less than or equivalent to the user-
set cutoff, which is adjustable via the potentiometer or trim pot
on the device. In that case, the output signal transitions to
position low (0V). Although the trigger distance can vary
depending on the object's surface substance, color, and form,
this feature is best suited for apps that require sensing at near
ranges, such as obstruction avoidance and virtual touch
switches. The Infrared LED and Photoresistor in this module
have 2 centimeters to 30 cm range to identify objects between
those distances.

The Infrared Sensor Module can be instrumental in
improving car blind spot sensor technology, which is
particularly useful for driving safety. The Infrared Sensor
Module is an add-on for the Arduino microcontroller board that
can be used to sense the existence of barriers or items within a
given range and initiate a response designed to prevent a crash.
The addition of parking aids and impact prevention systems has
made driving safer and reduced the number of incidents.
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Infrared (IR) sensor modules and Arduino microcontrollers can
be used in a do-it-yourself (DIY) blind spot sensor system,
making business driving aid systems more affordable and
adaptable.

D. HCO06 Bluetooth sensor

HC-05 is a Bluetooth device that enables wireless
connection with Bluetooth-enabled devices (like smartphones).
It uses serial communication to interact with microcontrollers
(USART). The HC-05 Bluetooth module's default parameters
may be modified with specific AT instructions. Since the
RX/TX level of the HC-05 Bluetooth module is 3.3 V and the
microcontroller can detect 3.3 V, there is no need to change the
TX voltage level of the HC-05 module. The transmission
voltage level must be shifted from the microcontroller to the RX
of the HC-05 module [22].

J}'. 4 o
.”/

Fig. 5. Bluetooth Module HC-05

Bluetooth is one of the best examples of wireless
communication. It is implemented in several areas. Bluetooth
uses a negligible amount of energy. Do users know about
smartphone-operated robots or automobiles? Typically, any of
these two wireless devices is used to control smartphone-
operated robots. One is Bluetooth, and the other is WI-Fi. RF is
another prominent wireless technique used to drive robot cars.
It uses the same transmitter and receiver as drones. Here, we
will interface an HC-05 Bluetooth Module with an Arduino
Uno. Moreover, it details every code line. Afterward, we control
the LED on the Arduino Uno through Bluetooth from a
smartphone (Table II).

TABLE II. TECHNICAL SPECIFICATIONS

Feathers Value
Operating Voltage 4V to 6V (Typically +5V)
Operating Current 30mA
Range <100m

Communication Protocol
Interface Compatibility

Serial (USART) and TTL compatible
Laptop or Mobile phones with Bluetooth

IV.NOVELTY

The uniqueness of this article lies in the specially
constructed blind spot monitor powered by Arduino, which
seamlessly interacts with current car technology to enhance
parking safety cost-effectively. This research study introduces
a cost-effective and adaptable method for swiftly detecting
adjacent impediments and notifying drivers using acoustic
sensors and open-source Arduino microprocessors. This
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innovative approach helps prevent parking accidents and
encourages individuals to use easily accessible technology to
create customized safety devices, thus advancing the
democratization of automotive safety enhancements.

The development's sensor system sets itself apart from
current alternatives by exhibiting exceptional precision,
particularly in situations with limited view. This guarantees
extensive monitoring of the area around the vehicle. This
innovation signifies a noteworthy advancement in developing
accessible and dependable parking aid technologies.

V.RESULTS

The article’s research consists of two parts:

The first part is a robot body containing Bluetooth, 4 DC
motors, and a motor driver controlled through a mobile device
using the (Bluetooth controller app) program.

The second part is our paper for sensing the blind areas in
the car due to the presenceof a sensor (Infrared (IR) Sensor) on
each side of the car from the front and rear, on theleft and right
sides. Also, it contains a screen (LCD 16*2) to show the alert
when approaching any end of the car that appears on the screen.

The Friis Transmission Equation is a mathematical formula
determining the power an antenna receives from another
antenna actively broadcasting a signal.

P_signal = P_tx * G_tx * G.rx x (1 /(4 (1)
*m* d))"2

where:

P_signal: represents the magnitude of the electrical
energy captured by the antenna intended for reception.
The equation aims to determine the quantity in question.

P_tx refers to the power sent out from the transmitting
antenna. The term refers to the magnitude of power
emitted by the transmitter and transmitted through the
antenna.

G_tx: represents the amplification of the transmitting
antenna. Antenna gain quantifies the efficiency with
which the antenna focuses the electricity it receives. A
more significant gain indicates that the antenna is more
proficient at concentrating the power in a specific
direction. Gain is often a unitless measure, although it
can also be quantified in dBi (decibels relative to an
isotropic radiator).

G_rx: represents the amplification of the receiving
antenna. Similar to the transmitting antenna gain, it
quantifies the antenna's efficiency in capturing the
signal. A higher gain indicates an enhanced capacity to
detect signals from a particular direction.

A: represents the length of the sent signal's wave. The
relationship between the wavelength and frequency of a
signal can be expressed by the equation A=c/f, where A
represents the wavelength, ¢ represents the speed of
light, and f represents the frequency.

e d: refers to the spatial separation between the

687

PROCEEDING OF THE 35TH CONFERENCE OF FRUCT ASSOCIATION

transmitting and receiving antennas. The signal power
diminishes proportionally to the square of the distance,
as indicated by the quantity (4nd)2 in the denominator.

The term (A / (4 * @ * d))"2 denotes the attenuation
of the signal as it travels across space from the
transmitting antenna to the receiving antenna. It
describes the wavefront expansion of the signal as it
propagates through unobstructed space, assuming a
straight path and no disruption.
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Fig. 6. Analog Circuit interfaces

The system's configuration design emphasizes efficiency and
clarity. The quartet of sensors is integrated into the Arduino via
its four analog inputs (A1 to A4). 12C communication simplifies
complexity by using four essential connections on the
Arduino—two for power (negative and positive) and two for
data transfer (A4, AS)—to ensure accurate and precise
information presentation.

According to Figure 7, the sensors are intentionally placed
on the car's outermost parts, which is very challenging for drivers
to detect. By lighting these imperceptible regions, our device
enhances safety and visibility.

We aimed to create a functional prototype of a blind spot
detection mechanism by integrating an Arduino microcontroller
with an infrared sensor. The study revealed that the ease of
installation and the straightforwardness of operation in small
areas, like garages, were designed to minimize the chances of
accidents between vehicles and obstacles. The infrared sensor's
precision in measuring the distance to objects significantly
reduces the driver's reliance on estimates during parking
maneuvers, especially when coupled with the LCD's visual
display of this information. Furthermore, the prototype's ability
to guide cars to a safe stop in poorly lit locations, reducing
accidents, was confirmed.

By developing this blind spot-detecting gadget, we provide
an affordable solution to improve driving safety and mitigate
accidents caused by blind spots. It offers precise, up-to-the-
minute proximity data to cars, thereby decreasing the probability
of accidents and the expenses linked to them.

This technical breakthrough is particularly remarkable for
drivers with visual impairments, such as the elderly and disabled,
since it enables them to sense and assess distances in low-light
situations. Due to its cost-effective design and low maintenance
needs, the system is well-suited for offering parking assistance
in various contexts.
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Fig. 7. Car Design

By developing this blind spot-detecting gadget, we provide
an affordable solution to improve driving safety and mitigate
accidents caused by blind spots. It offers precise, up-to-the-
minute proximity data to cars, thereby decreasing the probability
of accidents and the expenses linked to them.

This technical breakthrough is particularly remarkable for
drivers with visual impairments, such as the elderly and disabled,
since it enables them to sense and assess distances in low-light
situations. Due to its cost-effective design and low maintenance
needs, the system is well-suited for offering parking assistance
in various contexts.

This system's integration can provide a complete driving aid
solution using supplemental technologies like sonar and extra
Sensors.

A series of controlled tests were undertaken to evaluate the
reliability and accuracy of the blind spot sensor system in
detecting different kinds of obstacles in various situations. The
objective of the testing technique was to simulate authentic
situations that a driver may experience while in a garage setting.

In order to assess the performance of the system, a selection
of typical parking obstacles was used. One of the things
consisted of cones, which were used instead of poles and
automobiles.

One may perceive increased magnitude and diminished
metallic quality by enveloping items in cardboard containers.
Using metal frames allows for the simulation of extra vehicles
or steel constructions. To simulate possible blind spot situations,
we strategically placed objects at various distances and angles
inside the sensor's effective range.

A sequential approach was used to carry out 200 trials of the
system test. As we steered the car with sensors towards the
obstacle, we calmly waited for the alarm system to activate; at
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the same time, a log of the alarm's activation distance was kept.
In order to assess the reliability of the performance, the test was
conducted repeatedly, with different lighting conditions
(daylight, twilight, and low light) for each kind of barrier.

The system had a 96% success rate in correctly recognizing
obstacles, resulting in 192 successful outcomes out of 200 tests.
Also, the system produced five erroneous alerts, about 2.5% of
the overall count, when it notified the driver of an impediment
that fell above the crucial threshold. Because it missed the
obstruction, the system had a false negative rate of 1.5 %.

The findings demonstrate that the blind spot areas can
effectively and reliably detect things. Except for deficient
lighting, the device functioned efficiently throughout daytime
and dusk.

The sensor system functions efficiently, as shown by its high
detection rate, instantly alerting the driver and possibly
decreasing the frequency of parking incidents. Its low rates of
false positives and false negatives show the system's accuracy.
Nevertheless, subsequent improvements can address the little
decline in performance in low-light circumstances.

By equipping the car with infrared sensors on both sides,
complete coverage of all blind spots was achieved. The LCD
panel presented the pertinent alerts to provide the driver with
thorough information about imminent threats.

The blind spot sensor system's dependability and accuracy
indicate that it has the potential to improve parking safety
significantly. Additional endeavors to improve the system,
particularly concerning dim lighting circumstances, can
potentially boost its usefulness.

To improve vehicle safety, especially during parking
maneuvers, the flowchart demonstrates the logical process of the
blind spot detection algorithm developed with Arduino
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technology. The objective of this technique is to diminish the
probability of parking accidents by precisely detecting items in
the blind spot of a vehicle without causing false positive
detections.
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Fig. 8. Flowchart for Blind Spot Detection Algorithm Using Arduino

The flowchart in Fig. 8. demonstrates a systematic and
meticulous approach to identifying blind spots by using
threshold-based algorithms with Arduino hardware. By using
this logic, the system may provide real-time alerts that are
accurate and dependable. The flowchart outlines a procedure
that includes necessary checks and precautions to reduce the
occurrence of false alerts, ensuring that drivers are only notified
about essential and long-lasting obstacles inside the blind spot
areas.

To confirm the ongoing existence of selected objects before
setting an alert, it is crucial to add a period. This approach
enhances the system's reliability by helping to distinguish
between momentary and long-lasting detections. The system's
advanced algorithm allows it to effectively assist drivers in
making safer parking decisions by delivering prompt and precise
information about their immediate environment.

In conjunction with the flowchart, the algorithm is crucial for
developing an operational blind spot detection system that can
be integrated into different vehicles, potentially leading to
greater adoption and a more substantial impact on road safety.
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VI.DISCUSSION

The article presents a valuable and innovative solution to
address the risk of parking accidents using an Arduino-based
blind spot sensor system. The discussion revolves around
implementing ultrasonic sensors, Arduino boards, and LCD
displays to provide real-time information to drivers, thus
preventing collisions and enhancing parking safety.

The paper begins by recognizing the significance of parking
safety, as parking accidents contribute to many overall vehicle
collisions [23]. Integrating modern technology, such as
ultrasonic sensors, has shown potential in mitigating these
accidents. Ultrasonic sensors emit sound waves and measure
their reflections to determine the distance between the vehicle
and surrounding obstacles [24]. The authors refer to research
conducted on ultrasonic sensor accuracy [25], ensuring the
reliability and effectiveness of their proposed system.

The utilization of Arduino boards in the blind spot sensor
system is another pivotal aspect of the study. Arduino boards
offer a cost-effective and versatile platform for integrating
multiple components, making them an ideal choice for DIY
electronic projects [3]. The discussion references a specific
Arduino board model, the Arduino Nano [26], showcasing the
practicality of their chosen setup. The article describes how to
control the LCD with Arduino, which enhances the system's
usability by providing precise and informative feedback to the
driver [19].

To comprehensively understand the context, the authors
include a brief history of car parking technology [4]. This
historical perspective highlights the evolution of parking
technology, emphasizing the ongoing efforts to improve safety
and efficiency in parking systems. Additionally, the discussion
mentions other parking aids available in the market, such as
garage parking sensors, garage laser parking systems [6], and
intelligent parking assist, to contextualize the significance of the
proposed blind spot sensor system.

The paper also addresses previous works in the field, citing
research on ultrasonic sensors in autonomous car parking
systems [27]. Drawing from existing studies, the authors
validate their approach and contribute to the growing
knowledge in parking safety and technology.

The article refers to relevant statistics on car ownership and
parking accidents[11, 16], highlighting the real significance of
the blind spot sensor system. The high prevalence of parking
accidents underscores the urgent need for adequate safety
measures, and the proposed Arduino-based solution presents a
promising approach to mitigate such incidents.

The article presents a well-structured and informed
discussion on developing a blind spot sensor using Arduino to
avoid parking accidents. Integrating ultrasonic sensors, Arduino
boards, and LCDs offers an innovative and practical solution to
improve parking safety. By referencing related research,
historical context, and statistical data, the study establishes the
proposed system's significance and potential impact in reducing
parking accidents. The findings contribute valuable insights
into parking technology and safety, laying the foundation for
further research and development in this critical area.
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VII.CONCLUSIONS

The purpose of the study we carried out was to find ways to
reduce the dangers linked to blind spots in cars. We were able to
do this by developing a blind spot detection system that was both
efficient and cost-effective, and it was built utilizing Arduino
technology. This cutting-edge method seamlessly improves
parking safety by integrating infrared sensors and the Arduino
microcontroller. It makes it possible to navigate without
experiencing any collisions in environments with restricted
eyesight.

Throughout the testing period, the system consistently displayed
remarkable performance in accurately recognizing potential
impediments and promptly warning drivers. Incorporating the
HC-05 Bluetooth module established a wireless link, meaning
the sensor data could be accessed and interacted with
immediately via a smartphone. This trait draws attention to the
system's sophisticated capabilities, which align with the present
technological environment.

The developed system's design, which focuses on simplicity and
user-friendliness, has the potential for use in commercial
applications that include the navigation of complex
environments by larger vehicles such as buses and trucks and
individuals who own their cars. When it comes to making safety
advancements more available in other vehicle sectors, the
flexibility of this technology is a significant step forward.

Because the system already has several benefits, we are
confident that its future development may include the use of
machine learning strategies in order to enhance its precision and
decrease the probability of producing false positives.
Specifically, this entails using sophisticated algorithms capable
of extracting information from extensive databases to construct
more refined evaluations of the local environment, enhancing
the system's efficiency and dependability.

It is also possible to develop a framework for connecting with
smart city infrastructure and allowing cooperative safety
standards if the system's communication capabilities are
expanded to include both Bluetooth and Internet of Things (IoT)
connections. This makes it possible to construct a framework.
Implementing this strategy will ensure that the system continues
to be relevant and essential within the integrated safety
ecosystem by increasing the intelligence of cities and autos.

The successful deployment of our blind spot sensor system,
composed of Arduino technology, is an example of how
technology can be used practically to address issues encountered
in the real world. We are actively contributing to the ultimate
objective of ensuring the safety of vehicles and a more secure
future by cultivating an environment favorable to safety,
innovation, and accessibility inside the organization. We are
dedicated to continuously improving and perfecting our system
to reach the highest possible transportation technology and
vehicle safety standards.

REFERENCES

S. Khan, S. Nazir, and H. U. Khan: “'Analysis of Navigation Assistants
for Blind and Visually Impaired People: A Systematic Review’', [EEE
Access, 9, 2021, pp. 26712-34

(1

690

(2]

(3]

[4]

(5]

[6]

(7]

(8]

9]

[10

=

[11]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

PROCEEDING OF THE 35TH CONFERENCE OF FRUCT ASSOCIATION

H. Ahmad, A. Khan, W. Noor, G. Sikander, and S. Anwar:
‘ULTRASONIC SENSORS BASED AUTONOMOUS CAR PARKING
SYSTEM’ (2018.2018)

S. Das, S. Patro, R. Das, and A. Mishra: 'Arduino based Safety Device
for the Visually Challenged,' in Editor (Ed.)"(Eds.): 'Book Arduino
based Safety Device for the Visually Challenged' (2019, edn.), pp.
0601-05

J. de Winter, P. Bazilinskyy, D. Wesdorp, V. de Vlam, B. Hopmans, J.
Visscher, and D. Dodou: “How do pedestrians distribute their visual
attention when walking through a parking garage? An eye-tracking
study”', Ergonomics, 64, (6), 2021, pp. 793-805

C. Wei, L. Guang, L. Bin, and R. Li: “'Innovative Design of Intelligent
Health Equipment for Helping the Blind in Smart City”,
Computational Intelligence and Neuroscience, 2022, 2022, pp.
3193193

V. K. Sarker, T. N. Gia, I. Ben Dhaou, and T. Westerlund: "Smart
Parking System with Dynamic Pricing, Edge-Cloud Computing, and
LoRa", Sensors, 20, (17), 2020, pp. 4669

N. Soni, R. Malekian, D. Andriukaitis, and D. Navikas: “'Internet of
Vehicles Based Approach for Road Safety Applications Using Sensor
Technologies’', Wireless Personal Communications, 105, (4), 2019,
pp. 1257-84

D. Qiu, D. Qiu, B. Wu, M. Gu, and M. Zhu: “'Hierarchical Control of
Trajectory Planning and Trajectory Tracking for Autonomous Parallel
Parking™', IEEE Access, 9, 2021, pp. 94845-61

J. B. Cicchino: "Real-world effects of rear automatic braking and other
backing assistance systems," Journal of Safety Research, 68, 2019, pp.
41-47

L. Klein: “'Sensor Systems for FRP Lightweight Structures:
Automotive Features Based on Serial Sensor Products™, Sensors, 19,
(14), 2019, pp. 3088

A. Yoganandhan, S. D. Subhash, J. Hebinson Jothi, and V. Mohanavel:
“Fundamentals and development of self-driving cars’, Materials
Today: Proceedings, 33, 2020, pp. 3303-10

A. Latham, and M. Nattrass: “'Autonomous vehicles, car-dominated
environments, and cycling: Using an ethnography of infrastructure to
reflect on the prospects of a new transportation technology’', Journal
of Transport Geography, 81,2019, pp. 102539

W. Jeon, and R. Rajamani: "Active Sensing on a Bicycle for
Simultaneous Search and Tracking of Multiple Rear Vehicles," I[EEE
Transactions on Vehicular Technology, 68, (6), 2019, pp. 5295-308
S. Rafatnia, and M. Mirzaei: 'Adaptive Estimation of Vehicle Velocity
From Updated Dynamic Model for Control of Anti-Lock Braking
System™, [EEE Transactions on Intelligent Transportation Systems,
23, (6), 2022, pp. 5871-80

D. C. Andrade, F. Bueno, F. R. Franco, R. A. Silva, J. H. Z. Neme, E.
Margraf, W. T. Omoto, F. A. Farinelli, A. M. Tusset, S. Okida, M. M.
D. Santos, A. Ventura, S. Carvalho, and R. d. S. Amaral: “'A Novel
Strategy for Road Lane Detection and Tracking Based on a Vehicle’s
Forward Monocular Camera™, IEEE Transactions on Intelligent
Transportation Systems, 20, (4), 2019, pp. 1497-507

H.Li, Y. Zhang, and G. Ren: “'A causal analysis of time-varying speed
camera safety effects based on the propensity score method™, Journal
of Safety Research, 75,2020, pp. 119-27

H. Zhang, J. Liang, and Z. Zhang: “'Active Fault Tolerant Control of
Adaptive Cruise Control System Considering Vehicle-Borne
Millimeter Wave Radar Sensor Failure™, IEEE Access, 8, 2020, pp.
11228-40

Y. Guo, Q. Sun, R. Fu, and C. Wang: “Improved Car-Following
Strategy Based on Merging Behavior Prediction of Adjacent Vehicle
From Naturalistic Driving Data”', [EEE Access, 7, 2019, pp. 44258-68
M. Tupac-Yupanqui, C. Vidal-Silva, L. Pavesi-Farriol, S. A, x00E, O.
nchez, J. Cardenas-Cobo, and F. Pereira: “'Exploiting Arduino Features
to Develop Programming Competencies™, IEEE Access, 10,2022, pp.
20602-15

K. Parthasarathy, & Vijayaraj, S.: "An Overview of Battery Charging
Methods, Charge Controllers, and Design of MPPT Controller based
on Adruino Nano for Solar Renewable Storage Energy System",
International Journal of Engineering Research and Technology, 9,
2020

M. Guzman-Fernandez, M. Zambrano de la Torre, J. Ortega-Sigala, C.
Guzman-Valdivia, J. I. Galvan-Tejeda, O. Cruz-Dominguez, A. Ortiz-
Hernandez, M. Fraire-Hernandez, C. Sifuentes-Gallardo, and H. A.
Duran-Muiioz: “'Arduino: a Novel Solution to the Problem of High-




ISSN 2305-7254

Cost Experimental Equipment in Higher Education, Experimental
Techniques, 45, (5), 2021, pp. 613-25

[22] W. Albazrqaoe, J. Huang, and G. Xing: “'A Practical Bluetooth Traffic
Sniffing System: Design, Implementation, and Countermeasure”,
IEEE/ACM Transactions on Networking, 27, (1), 2019, pp. 71-84

[23] V.Jani, K. Sutaria, and S. Patel: 'loT in Automobile Industry - A Smart
Sensor Based Collision Avoidance Parking system,' in Editor
(Ed.)(Eds.): 'Book 10T in Automobile Industry - A Smart Sensor
Based Collision Avoidance Parking system' (2021, edn.), pp. 1-6

[24] J. Chakraborty, X. Wang, and M. Stolinski: ‘'Damage Detection in
Multiple RC Structures Based on Embedded Ultrasonic Sensors and
Wavelet Transform™, Buildings, 11, (2), 2021, pp. 56

691

PROCEEDING OF THE 35TH CONFERENCE OF FRUCT ASSOCIATION

[25] J. Bariffi, S. Mattheus, A. Neri, and J. Rosenthal: “Moderate-density
parity-check codes from projective bundles™, Designs, Codes and
Cryptography, 90, (12), 2022, pp. 2943-66

[26] R. Z. a. R. Andri: “'Arduino-based automatic frequency control in a
frequency modulation system’, IEEE Transactions on Education, 60,
(4), 2017, pp. 280-87

[27] M. Hattori, A. Tsujii, T. Kasashima, H. Hatano, and T. Yamazato:
“Method for considering angle error in the position estimation of a
moving target using ultrasonic array’, [EICE Communications
Express, 10, (7), 2021, pp. 374-79




