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ABSTRACT: The rapid growth of vehicles in urban areas has made parking difficult and inefficient. Traditional
parking methods often cause traffic congestion, waste fuel, and increase air pollution because drivers spend too much
time searching for available spaces. The IoT-Based Smart Parking System provides a smarter solution by using
ultrasonic sensors to detect whether parking slots are occupied or empty. A microcontroller processes this data and
sends it through a Wi-Fi module to a cloud platform and mobile application. Users can check parking availability in
real time, helping them find spaces quickly. This system saves time, reduces congestion, improves space usage, and
supports smart city development.

L. INTRODUCTION

Parking has become a major issue in growing cities due to the increasing number of vehicles and limited parking
spaces. Drivers often waste time searching for parking, causing traffic congestion, fuel wastage, and pollution. An [oT-
based Smart Parking System helps solve this problem by using ultrasonic sensors to detect vehicle presence in parking
slots. A microcontroller processes the data and sends it through a Wi-Fi module to a mobile application. Users can
check parking availability in real time, making parking easier and faster. This system improves convenience, reduces
environmental impact, and supports smarter and more efficient urban transportation management.

II. LITERATURE SURVEY

RESEARCHERS HAVE EXPLORED SMART PARKING SOLUTIONS TO SOLVE URBAN PARKING PROBLEMS CAUSED BY
INCREASING VEHICLES AND LIMITED SPACE. IOT-BASED PARKING SYSTEMS USE SENSORS, WIRELESS COMMUNICATION,
AND CLOUD PLATFORMS TO AUTOMATE PARKING MANAGEMENT AND PROVIDE REAL-TIME SPACE AVAILABILITY. STUDIES
SHOW THAT ULTRASONIC SENSORS WITH MICROCONTROLLERS CAN ACCURATELY DETECT PARKING STATUS AND REDUCE
CONGESTION. OTHER RESEARCH HIGHLIGHTS RFID AND CAMERA-BASED SYSTEMS, THOUGH THEY ARE OFTEN COSTLY.
WI-FI MODULES LIKE ESP8266 OFFER A BALANCED AND AFFORDABLE COMMUNICATION OPTION. DESPITE THEIR
BENEFITS, CHALLENGES SUCH AS POWER CONSUMPTION, NETWORK SECURITY, AND DATA MANAGEMENT REMAIN.
OVERALL, IOT SMART PARKING SYSTEMS ARE CONSIDERED EFFECTIVE FOR IMPROVING URBAN MOBILITY AND
SUPPORTING SUSTAINABLE CITY DEVELOPMENT.

1. METHODOLOGY

The ToT-Based Smart Parking System helps drivers find parking spaces easily by providing real-time availability
updates. It uses ultrasonic sensors installed in parking slots to detect whether a vehicle is present. The sensor data is
processed by a microcontroller, which converts it into slot status information. A Wi-Fi module then sends this data to a
cloud platform and mobile application. Users can check parking availability before reaching the location, saving time
and fuel. The system reduces traffic congestion, minimizes manual monitoring, and improves parking management.
Overall, it offers a convenient, accurate, and efficient solution that supports smart city development and better urban
transportation.

1. System Design Methodology

The IoT-Based Smart Parking System is designed to automatically monitor and display parking space availability in
real time. The system integrates hardware components such as ultrasonic sensors, microcontrollers, and Wi-Fi
communication modules with cloud-based software platforms. The design follows a structured approach consisting of
sensing, processing, communication, and user interface stages. Each parking slot is equipped with a sensor that detects
vehicle presence, and the collected data flows through the microcontroller to the cloud server. The system is designed
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to be scalable, reliable, and capable of reducing manual monitoring. It focuses on improving parking efficiency,
minimizing congestion, and providing users with instant access to parking availability through mobile applications.

2. Hardware Methodology

The hardware implementation involves several electronic components that work together to detect and transmit parking
data. Ultrasonic sensors are installed in each parking slot to measure the distance between the sensor and any vehicle
present. These sensors are connected to a microcontroller such as the Atmega328P or NodeMCU, which processes the
sensor data. The ESP8266 Wi-Fi module is used for wireless communication, enabling data transmission to cloud
servers or mobile applications. Additional hardware components such as LEDs, display boards, and DC motors can be
used for visual indicators and automatic gate control. The hardware setup ensures continuous monitoring of parking
slots and provides accurate detection of vehicle presence.

3. Software Methodology

The software part of the system is responsible for data processing, communication, and user interaction. The
microcontroller is programmed using the Arduino IDE, where the logic for detecting vehicle presence and updating
parking status is developed. The program reads sensor data, converts it into digital values, and sends it to the Wi-Fi
module for transmission. The ESP8266 connects the system to an [oT platform such as Blynk, where data is stored and
displayed. The Blynk mobile application provides a graphical interface that shows parking slot status in real time. The
software also supports additional features such as notifications, automated control, and data visualization, improving
overall system performance and user convenience.

4. Working Methodology

The system monitors parking slots using ultrasonic sensors to detect vehicle presence. Sensor data is processed by a
microcontroller and sent through the ESP8266 Wi-Fi module to a cloud platform. Users view parking availability
through the Blynk app, while LEDs or automatic gates help manage parking efficiently and reduce manual effort.

Block Diagram :

SMART PARKING SYSTEM BLOCK DIAGRAM
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APP Screenshot :-

- Qs 4G il

SmartPark

OFFLINE

PAVZNTIV.N-TH-

<5, 72cm

AVAILABLE

<, 118cm

FLOWCHART:-
MOBILE PHONE
TQ WI-Fi DATA TRANSMISSION
= :
° (Parking Status)
POWER SUPPLY = (((‘)))
> ESP32 ESP32
”| MICROCONTROLLER | (WI-Fi)
TRIGGER/ECHO DATA TRIGGER/ECHO DATA
ul AAd
ULTRASONIC ULTRASONIC ULTRASONIC
SENSOR SENSOR SENSOR
+ -
BATTERY SENSOR 1 SENSOR 2 =y SENSOR3 177 P
ULTRASONIC ((( 8 ULTRASONIC (ﬁ >
WAVES - WAVES —

IJIRSET©2026 | AnI1SO 9001:2008 Certified Journal | 2346



http://www.ijirset.com/

ﬂ“g‘ 1@ International Journal of Innovative Research of
[FII;XJ3j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 15, Issue 3, March 2026

[DOI: 10.15680/1JIRSET.2026.1503042]|
IV. EXPERIMENTAL RESULTS

The experimental results showed that the IoT-based Smart Parking System accurately detected vehicle presence and
updated parking availability in real time. The system successfully transmitted data through the Wi-Fi module to the
mobile application. It reduced manual monitoring, improved parking efficiency, minimized congestion, and
demonstrated reliable performance under normal operating conditions.
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V. CONCLUSION

The IoT-Based Smart Parking System provides an efficient solution to modern parking challenges by using sensors,
microcontrollers, and cloud technology to monitor parking spaces in real time. The system helps drivers easily locate
available slots, reducing traffic congestion, fuel consumption, and pollution. It also minimizes manual monitoring and
improves parking management accuracy. The integration of mobile applications enhances user convenience and
accessibility. The project demonstrates how IoT can support smart city development by improving transportation
infrastructure. With future enhancements such as automated payment systems and advanced data analysis, the system
can become more reliable, scalable, and widely useful in urban and commercial parking areas.
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