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Abstract: 

The IIoT-based Car Parking System addresses the growing vehicle population and the challenges of urban 

parking. Traditional methods cause congestion, fuel waste, and lack real-time updates. This system 

automates gate control, slot detection, and monitoring using an ESP32, IR sensors, RFID, and a cloud 

dashboard. Users can check slot availability on a mobile app, enabling secure entry and smoother vehicle 

flow. The model is cost-effective, scalable, and efficient. 

Keywords — NodeMCU, IR sensors, RFID authentication, IoT, Blynk, servo motor, smart parking,  automated gate 
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INTRODUCTION 

The rise in urbanization and the increasing number 

of personal vehicles have made parking management 

a significant challenge for modern cities. Traditional 

parking systems often rely on human supervision, 

manual ticketing, and on-site observation, which not 

only consumes time but also leads to traffic 

congestion and fuel wastage. Drivers typically roam 

around parking areas searching for free spaces, 

contributing to delays, noise pollution, and 

frustration. To address these issues, smart parking 

solutions have emerged as a reliable alternative, 

combining sensor networks, wireless 

communication, and cloud technologies. The 

integration of the Internet of Things (IoT). 

 

 

This research focuses on designing an efficient IoT-

based smart car parking system that is cost-

effective, scalable, and user-friendly. By using 

components such as ESP32, IR sensors, RFID, and 

cloud dashboards, the proposed model aims to 

improve accuracy, reduce human dependency, and 

provide a streamlined parking experience suitable 

for institutions, commercial complexes, and public 

areas. 

LITERATURE SURVEY 

    Several researchers have explored automated 

parking   solutions using various sensing and 

communication technologies. Early systems relied 

on manual ticketing, which lacked accuracy and 

required continuous human monitoring. Later 

studies introduced ultrasonic and IR sensors for slot 

detection. 
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RFID-based entry systems improved security but 

were not linked with cloud platforms for remote 

monitoring. Recent works have integrated IoT 

devices with mobile applications, enabling users to 

receive real-time data, though some lacked 

scalability and multi-slot management. The 

proposed system combines IR sensing, ESP32 WiFi 

capability, and cloud dashboards, offering enhanced 

reliability and ease of use. 

Sharma (2022) highlighted that IoT-enabled parking 

platforms reduce human involvement and improve 

slot detection accuracy by using cloud-based 

monitoring and mobile applications. Verma and 

Singh (2021) demonstrated that wireless sensor 

networks, particularly IR and ultrasonic sensors, 

improve occupancy detection but face environmental 

interference issues that require proper calibration. 

Khan (2020) analyzed the effectiveness of RFID-

based access control and concluded that integrating 

RFID with microcontrollers enhances security but 

lacks real-time user interaction unless paired with 

cloud dashboards. Recent works using 

ESP8266/ESP32 modules emphasize their 

advantages in low-cost communication and seamless 

integration with mobile IoT applications, enabling 

faster data updates and scalable multi-slot design. 

Blynk documentation (2023) shows that cloud 

platforms simplify remote data visualization and 

support real-time notifications, making them ideal 

for parking management.Studies on smart city 

infrastructure also suggest that automated parking 

reduces congestion, lowers fuel consumption, and 

improves user convenience when compared to 

traditional parking systems. Overall, the literature 

indicates a strong shift toward combining sensors, 

microcontrollers, and cloud platforms to achieve 

automated, accurate, and user-friendly parking 

solutions. 

 

METHODOLOGY 

The system uses an ESP32, IR sensors, an RFID 

reader, a servo motor, and a 16×2 LCD. IR sensors 

detect slot status, while the RFID module verifies 

entry. The ESP32 processes data, controls the gate 

servo, updates the LCD, and sends real-time parking 

information to the Blynk cloud for mobile monitoring. 

a)Arduino uno 

An Arduino Uno acts as a central controller for basic 

parking prototypes. It reads IR sensor inputs, processes 

slot status, and controls display updates. Although 

limited compared to WiFi boards, it supports initial 

hardware testing and gate control functions. In an IIoT 

parking system, Arduino Uno is often paired with 

external modules to manage entry actions and monitor 

sensor responses reliably. 

 

                                   Fig.1 Arduino uno 

 

b)IR sensor 

 

IR sensors detect vehicle presence in each parking 

slot by measuring infrared reflections. When a slot is 

occupied, the sensor sends a low signal to the Arduino, 

updating the system status. Multiple sensors allow 

monitoring of several slots simultaneously. Their low cost, 

reliability, and fast response make them essential in 

automated smart parking designs for real-time slot 

detection. 
. 
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Fig .2 IR sensor

 Fig.4 Servo Motor 

c)RFID module 
 

e) Lcd display       

The RC522 RFID module identifies vehicles using 

contactless RFID cards. When a card is tapped, the 

module sends its ID to the Arduino for verification. If 

authorized, the gate opens and entry is granted. This 

system improves security, prevents unauthorized 

access, and automates user authentication, making it 

ideal for smart parking solutions requiring reliable 

and fast identification. 

 

   
 

 The 16×2 LCD displays real-time parking 

information such as available slots, entry status, or 

authentication results. It receives processed data from 

the Arduino and presents clear text output. This helps 

drivers understand conditions instantly. The LCD is 

low-power, affordable, and highly reliable, making it 

suitable for providing on-site updates in small-scale 

IIoT parking systems. 

 

 

Fig.5 LCD display 

 
Fig.3 RFID module 

 
CIRCUIT DIAGRAM 

d)Servo Motor 

 

The servo motor acts as the automatic gate barrier. 

It rotates to lift or lower the stick based on commands 

from the Arduino after successful RFID verification 

or slot detection. Its precise angular control ensures 

smooth and accurate gate movement. Servos are 

widely used in prototypes because they are compact, 

easy to interface, and perfect for controlled motion 

applications.. 

 

 

Fig .6 Circuit diagram 
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FLOWCHART 

 

 

RESULT 

The system accurately authenticated vehicles, 

detected slot occupancy, and updated the LCD and 

cloud dashboard in real time. All components 

functioned reliably, proving the smart parking model 

efficient and practical. 

 

Fig.7 Flowchart 

 

WORKING 

In he operation of the IIoT-based car parking 

system begins with user authentication at the entry 

point through an RFID reader. When a valid card is 

detected, the microcontroller activates the servo 

motor to lift the gate. IR sensors positioned in each 

slot continuously sense vehicle presence and send 

occupancy signals to the controller.  

Based on these inputs, the system updates the 16×2 

LCD to display current slot availability for 

incoming vehicles. In parallel, the ESP32 or 

Arduino with WiFi uploads all sensor data to the 

cloud platform, enabling remote monitoring through 

a mobile application. This integrated process 

ensures efficient, automated, and real-time parking 

management.

Conclusion 

The IIoT-based smart car parking system provides an 

efficient and automated solution for managing parking 

spaces in real time. By integrating RFID 

authentication, IR-based slot detection, a 

microcontroller platform, and cloud connectivity, the 

system simplifies vehicle entry and improves slot 

monitoring accuracy. The use of wireless data 

transmission ensures that users can access live parking 

information through a mobile interface, reducing 

congestion and unnecessary vehicle movement. 

Overall, the proposed system demonstrates a reliable 

and scalable approach that can be expanded to larger 

parking facilities, contributing to improved traffic flow 

and enhanced user convenience in modern smart-city 

environments. 

. 
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