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Abstract – Background: As the number of automobiles on the 
road has increased, parking-related events have become a 
significant worry. Blind zones, or regions surrounding the car that 
are not visible to the driver, play a significant role in these 
incidents. Addressing these blind spots with technology may 
dramatically improve traffic safety. 

Objective: Using the Arduino microcontroller, this study 
attempts to create a low-cost, dependable blind spot monitoring 
system. Recognizing adjacent barriers aims to aid drivers in 
parking and lessen the probability of parking-related accidents. 

Methods: Methodology: The article comprises creating a car 
blind spot detection system using an Arduino Nano as the primary 
CPU. This system combines ultrasonic sensors for obstacle 
detection with infrared sensors for improved accuracy. The 
method uses threshold-based logic for object identification, 
significantly reducing false positives. Data from these sensors is 
transferred via a Bluetooth module, allowing for real-time 
monitoring. 

Results: After extensive testing in multiple parking 
circumstances, the blind spot detection system displayed consistent 
and reliable identification and warning of adjacent impediments. 
It was clear that it could significantly improve traffic and parking 
safety. 

Conclusion: The suggested Arduino-based blind spot sensor 
system is cost-effective, customizable, and efficient for improving 
parking safety. Combined with current automotive technology, it 
promises improved driving safety and provides a platform for DIY 
enthusiasts to develop further. 

I.INTRODUCTION 

The rising number of cars on the road has made parking-
related incidents a significant safety issue for motorists and 
walkers alike. The driver's inability to see certain regions 
immediately surrounding the car, known as blind zones, plays a 
significant role in these mishaps. Consequently, many types of 
driving support systems have been created to help motorists see 
and prevent potential hazards. A vehicle's blind spot can  

be monitored with a blind spot sensor, which employs acoustic 
instruments to identify things in that area [1]. 

With this in mind, this research suggests designing a blind 
spot monitor for automobiles powered by an Arduino 
microprocessor. The Arduino microprocessor, which is open-

source, enables the development of a wide range of electrical 
innovations. In order to improve parking lot security without 
breaking the bank, a low-friction, flexible solution can be built 
on the Arduino platform[2]. 

In order to identify obstacles in a car's blind area, the 
suggested device employs an infrared sensor. The system then 
uses the Arduino microprocessor to determine how far away the 
car is from the item, and it sounds an alarm or displays a 
warning on an LED screen if a crash is imminent. The system 
is designed to work with the vehicle's already present 
technology and provide drivers with a parking help system for 
more secure driving. In order to help avoid parking-related 
mishaps, this research seeks to create an Arduino-based blind 
spot detection system that is both dependable and effective [3]. 
This study also hopes to inspire do-it-yourselfers to create their 
own parking safety devices with the help of open-source tools 
like Arduino. The following is the outline of the research. 
Before diving into the specifics of a blind spot detection system, 
it is helpful to get a bird's eye perspective of the field in general, 
so we start by reviewing the literature on the topic. Next, we 
show the suggested system architecture and design and describe 
in depth each component's role [4], [5]. After that, we will 
discuss how the system was built and tested; then, we will dive 
into the outcomes and evaluate how well the system functioned. 
The study ends with a review of the system's possible uses and 
recommendations for future study. 

The suggested blind spot sensor system built on Arduino is 
an attractive option for improving parking safety because it is 
cheap, flexible, and easy to implement. The system is designed 
to work with the vehicle's already present technology and 
provide drivers with a parking help system for more secure 
driving. 

A. Research Objective 

The article aims to outline the steps necessary to construct a 
system that will help drivers park safely in places with limited 
visibility, such as garages. The Parking Assistance System 
employs an ultrasonic sensor to determine how far a vehicle is 
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. 

Fig. 1. Original Toyota Parking Aid System 

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 AT89C51 [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, 

ISSN 2305-7254________________________________________PROCEEDING OF THE 35TH CONFERENCE OF FRUCT ASSOCIATION

---------------------------------------------------------------------------- 684 ----------------------------------------------------------------------------



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/ 
Innovation 

Researchers/ 
Developers 

System/Device Advantages 

Autonomous 
cars 

- 

Cutting-edge 
management 
system that 
collects data from 
sensors and 
processes it to 
identify and 
classify nearby 
objects 

- Can avoid 
accidents by 
providing real-
time alerts and 
safety measures. 
-Increases 
convenience and 
efficiency for 
motorists. 

Machine 
learning and 
deep learning 

- 

Hardware and 
software 
integration 
enables the 
system to 
understand and 
analyze new 
items and vehicle 
behavior in novel 
contexts. 

- Enables the 
system to learn 
from previous 
experiences and 
improve 
performance. 
- Enhances the 
system's ability to 
adapt to various 
driving settings. 

Semi-
autonomous 
driving 
assistance 
systems 
(ADAS) 

- 

ADAS devices 
that monitor the 
vehicle's motion 
and provide 
guidance and 
cautions to the 
driver 

- Provides real-
time alerts and 
safety measures. 
- Enables drivers 
to stay more 
focused on the 
road. 

Acoustic 
sensing 
device 

Kai-Tai Song 
and his crew 

Acoustic sensing 
device that 
prevents side 
collisions at 
moderate speeds 

- Uses inexpensive 
hardware that is 
suitable for 
general vehicle 
implementation. 
- Provides a wide 
measurement 
range not limited 
to single-point 
detection. 

Mixed PID 
controller 

Sivaji 

Mixed PID 
controller that 
maintains a 
predetermined 
spacing behind 
the cars in front of 
it 

- Effectively 
follows other 
vehicles while 
maintaining a safe 
distance. 
- Improves linear 
car management in 
metropolitan 
settings with stop-
and-go 
movements. 

Camera-
based sensing 
device 

Ford Motor 
Company 
engineers 

The camera-
based system 
recognizes 
walkers and 
bicycles in the 
car's blind areas, 
reads road 
signage, and 
locates lanes. 

- Provides 
environmental 
information, 
including lane 
markers, traffic 
signs, and the 
motions of other 
vehicles, walkers, 
and bicycles. 
- Improves safety 
in blind spots. 

Binocular 
video system 

Noh et al. 

Binocular video 
system that spots 
and follows 
roadblocks, then 
predicts their 
future locations to 
prevent accidents. 

- Effectively 
detects and avoids 
roadblocks. 
- Predicts and 
prevents potential 
accidents. 

Adaptive 
cruise control 
(ACC) 

- 

ACC system that 
automatically 
adjusts the 
vehicle's pace to 
keep a 
predetermined 
spacing between 
the vehicle in 
front of it and the 
one being driven 

- Effectively 
manages the car in 
metropolitan 
settings with stop-
and-go 
movements. 
- Uses inputs such 
as vehicle speed, 
driver setup time, 
and distance 
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. 

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. 

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. 

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. HC06 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]. 

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 Serial (USART) and TTL compatible 
Interface Compatibility 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 presence of a sensor (Infrared (IR) Sensor) on 
each side of the car from the front and rear, on the left 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 ∗  ሺ𝜆 / ሺ4 
∗  𝜋 ∗  𝑑ሻሻ^2 

(1) 

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.

 𝜆: 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 λ=c/f, where λ
represents the wavelength, c represents the speed of
light, and f represents the frequency.

 𝑑: refers to the spatial separation between the

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

 The term ሺ𝜆 / ሺ4 ∗  𝜋 ∗  𝑑ሻሻ^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.

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). I2C communication simplifies 
complexity by using four essential connections on the 
Arduino—two for power (negative and positive) and two for 
data transfer (A4, A5)—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 

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. 

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. 

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. 
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