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ABSTRACT: Urbanization and rising vehicle numbers have intensified parking shortages in 

cities, with drivers wasting time hunting for spots—fueling congestion, higher emissions, and 

pollution. This paper examines a Smart QR-Based Vehicle Parking System through a practical case 

study. Built as an Android app, it lets users locate nearby parking zones, view live slot availability, 

reserve spaces, and receive a unique QR code for secure gate access. The study evaluates how such a 

digital solution boosts urban mobility, eases traffic, and simplifies life for drivers. By combining 

geolocation, real-time data syncing, and QR scanning, it optimizes parking workflows: bookings 

trigger instant QR generation for frictionless entry verification. Results show the system cuts search 

times, maximizes space use, boosts operational transparency, and advances smart city goals—

ultimately streamlining infrastructure and driving digital upgrades in parking. 
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I. INTRODUCTION 

Rapid urbanization and the continuous growth in the number of vehicles have created serious parking 

challenges in cities. Finding a suitable parking space, especially in crowded urban areas, has become 

a time-consuming and frustrating task for vehicle owners. Drivers often move around searching for 

available parking slots, which leads to traffic congestion, fuel wastage, environmental pollution, and 

increased stress levels. Therefore, there is a need for a standardized and technology-driven parking 

management system to regulate and optimize parking operations in urban areas. 

 

Traditionally, parking systems are managed manually, where drivers enter parking premises without 

prior information about slot availability. This results in inefficient utilization of parking spaces and 

unnecessary delays. In order to overcome these limitations, a Smart QR-Based Vehicle Parking 

System is proposed. The system is designed as an Android application that allows users to search 

nearby parking areas based on their location. The application provides real time information about 

available and occupied parking slots, enabling users to make informed decisions before reaching the 

parking location. 

 

The system further allows users to book a parking slot in advance, ensuring guaranteed space 

availability upon arrival. After successful booking, a unique QR code is generated within the 

application. This QR code contains booking details and acts as a digital entry pass. At the parking 

entrance, the guard scans the QR code using a scanner device for verification. Once authenticated, 

the system records the entry details in the database for monitoring and management purposes. 

 

The objective of this study is to analiyze how a smart parking system integrating location-based 

services, real-time slot management, online booking, and QR-based authentication can improve 

parking efficiency and contribute to the development of smart urban infrastructure 
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II. LITERATURE SURVEY: 

 

 
Various researchers have studied intelligent parking systems and smart mobility solutions to reduce 

traffic congestion and improve urban transportation efficiency. 

Caicedo, Blazquez & Miranda (2012) proposed a real-time parking-space availability prediction 

system using data from wireless sensor networks deployed in parking lots. The system continuously 

monitors each parking slot and sends occupancy status to a central server, which then delivers real-

time availability information to drivers via a mobile application. The authors showed that providing 

real-time parking availability significantly reduces the time spent searching for parking and helps 

lower traffic congestion in urban areas. 

Geng & Cassandras (2013) developed a reservation-based smart-parking model in which drivers can 

reserve an optimal parking space before arrival, based on factors such as proximity to destination and 

parking cost. Their approach formulates parking allocation as a resource-allocation problem and uses 

optimization to assign and guarantee reserved spots, reducing conflicts and unnecessary driving. The 

study demonstrates that advance-booking systems improve space utilization, reduce search-related 

travel, and enhance overall system efficiency. 

Shoup (2011 / related parking-policy work) analyzed the economic and environmental impact of 

inefficient parking policies, including minimum-parking requirements and poorly managed on-street 

parking. He argued that “free” or poorly priced parking encourages vehicle ownership, increases 

cruising for parking, and raises fuel consumption, emissions, and urban sprawl. Shoup advocated for 

better parking pricing, management, and the use of smart-parking technologies to improve urban 

mobility and reduce environmental costs. 

Amato et al. (2016) introduced a computer-vision-based parking-occupancy detection system that 

uses surveillance cameras and deep-learning models to classify each parking spot as vacant or 

occupied. The system processes images in real time and stores entry/exit and occupancy data in a 

cloud-based database, enabling centralized monitoring and historical analysis. The authors concluded 

that automated, vision-driven data recording improves transparency, reduces manual errors, and 

supports more efficient parking-fee and capacity management. 

Rahman, Ahamed & Islam (2018) proposed a QR-code-based secure parking-access system in which 

users book parking slots through a mobile application and receive a unique QR code for 

authentication. At the entry gate, the QR code is scanned by a reader, and the system verifies the 

reservation and logs the vehicle’s entry into a centralized database. The study highlights that QR-

based verification enhances security, reduces unauthorized access, minimizes manual intervention, 

and ensures accurate monitoring of parking activities. 

From the above studies, it is evident that smart parking systems integrating location-based search, 

real-time availability tracking, advance booking, QR-based verification, and centralized database 

management can significantly improve parking-management efficiency. However, the integration of all 

these features into a single, user-friendly Android application, along with a practical case-study 

evaluation in an Indian urban context, remains an area that requires structured implementation and 

detailed analysis. 
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III. OBJECTIVES AND NECESSITY OF THE SMARTPARKING SYSTEM 

 
Smart Parking Systems are designed to ensure the systematic, efficient, and technology-driven 

management of parking infrastructure in urban areas. With rapid urbanization and the continuous rise 

in the number of vehicles, traditional manual parking systems have become inefficient, time-

consuming, and poorly regulated. Drivers often spend excessive time searching for vacant parking 

spaces, leading to traffic congestion, fuel wastage, environmental pollution, and increased stress 

levels. 

In modern cities, there is a growing need for a structured and digitally monitored parking mechanism 

that supports planned urban development and enhances public convenience. A Smart QR-Based 

Parking System integrates location-based services, real-time database management, advance booking 

facilities, and secure verification processes to overcome the limitations of conventional parking 

methods. The necessity of such a system lies in its ability to optimize space utilization, improve 

transparency, and ensure secure access control. 

 

 

The major objectives of the Smart Parking System are as follows: 

 

 

1. To reduce unnecessary vehicle movement by enabling users to search nearby parking areas 

through GPS-based location tracking, thereby minimizing time spent in searching for parking spaces. 

2. To provide real-time slot availability information through a centralized database system, 

allowing users to make informed decisions before reaching the parking location. 

3. To minimize traffic congestion, fuel consumption, and environmental pollution 

caused by vehicles roaming in search of parking in crowded urban areas. 

4. To introduce advance booking functionality that guarantees slot availability and prevents 

conflicts or overcrowding at parking entrances. 

5. To ensure secure and authorized entry through QR-code-based digital verification, 

reducing unauthorized access and manual errors. 

6. To maintain accurate digital records of vehicle entries, booking details, and parking 

duration for monitoring, reporting, and analysis purposes. 

7. To improve operational transparency and accountability by recording all transactions and 

access logs in a centralized system. 

8. To support smart city initiatives by integrating digital infrastructure with urban mobility 

solutions for better resource management. 
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Overall, the Smart Parking System is necessary to create an organized, secure, and efficient parking 

ecosystem that enhances user experience while contributing to sustainable urban development. 
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IV. RESULTS AND DISCUSSION: 

 

 
The proposed smart parking system workflow—searches nearby parking area, checks slot 

availability, books parking slot, generates QR code, guard scans QR at entry, and entry recorded in 

database—was implemented and tested in a residential parking setup. The results show that each step 

contributes meaningfully to the overall efficiency, accuracy, and user experience of the system. 

 

 

Searches nearby parking area 

The application successfully detects the user’s current location and lists all nearby parking areas within 

a defined radius. Users reported reduced time in physically moving from one lot to another, as they 

could view available options on the map before deciding. This step significantly lowers unnecessary 

vehicle movement and associated congestion. 

 

 

Checks slot availability 

The system connects to a real-time database that updates occupancy status of each slot. When a user 

selects a parking area, the app instantly shows the number of free slots and their locations. This real-

time feedback helped users avoid arriving at a fully occupied lot, improving confidence in the system 

and optimizing space utilization. 

 

 

Books parking slot 

After selecting a suitable slot, the user confirms the booking through the app. The system reserves the 

chosen slot for a predefined duration and marks it as occupied in the database. This advance-booking 

feature reduced conflicts at the entry gate and ensured that reserved slots were genuinely available 

when the user arrived. 
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QR code generated 

On successful booking, a unique QR code is generated and linked to the reservation details such as 

parking lot ID, slot number, booking time, and user information. The QR code is displayed on the 

user’s mobile screen and remains valid only for the specified booking window, enhancing security and 

preventing misuse. 

 

 

Guard scans QR at entry At the entry gate, the security guard scans the QR code using a handheld or 

fixed scanner. The system verifies the QR against the reservation data and checks whether the 

booking is valid and within the allowed time. This step minimized manual errors, unauthorized 

entries, and disputes at the gate, while speeding up the entry process. 

 

 

Entry recorded in database 

Once the QR is verified and access is granted, the system records the vehicle’s entry time, slot 

number, parking lot ID, and user details in a centralized database. This log supports acurate 

monitoring, reporting, and analysis of parking patterns, which can guide future infrastructure 

planning and policy decisions. 

 

 

Key observations 

The integration of location-based search and real-time availability reduced the average time spent by 

users in finding a parking space. 

 

 

The advance-booking and QR-based verification mechanism improved space utilization and reduced 

conflicts at the entry gate. 

 

 

The centralized database logging enabled transparent tracking of entries, exits, and bookings, 

supporting better management and accountability 

 

 

Overall, the results indicate that the workflow—searching nearby parking areas, checking 

availability, booking slots, generating QR codes, scanning at entry, and recording entries in the 

database—creates a streamlined, secure, and user-friendly parking ecosystem that enhances urban 

mobility and parking-management efficiency. 
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V. CONCLUSION: 

 

 
The implementation of the proposed smart parking system workflow significantly improves the 

efficiency, convenience, and security of parking management. By enabling users to search nearby 

parking areas, the system reduces the time and distance traveled in search of available spaces, thereby 

easing traffic congestion and fuel consumption. When users check slot availability in real time, they 

can make informed decisions before reaching the parking site, which enhances user experience and 

optimizes space utilization. 

The feature to book parking slots in advance reduces uncertainty and prevents last-minute conflicts, 

ensuring that reserved spaces are genuinely available when the user arrives. After booking, a QR 

code is generated and linked to the reservation details, providing a unique and tamper-resistant token 

for access control. At the entry gate, the guard scans the QR code, and the system instantly verifies 

the booking, allowing only authorized vehicles to enter and minimizing manual errors and fraudulent 

entries. 

Finally, when the QR code is successfully scanned, the system records the entry in the database, 

capturing vehicle details, slot number, entry time, and user information. This centralized logging 

supports accurate monitoring, reporting, and future analysis of parking patterns, which can guide 

infrastructure planning and policy decisions. Overall, the integration of these steps—searching nearby 

parking areas, checking availability, booking slots, generating QR codes, scanning at entry, and 

recording entries in the database—creates a streamlined, transparent, and user-friendly parking 

ecosystem that contributes to smarter urban mobility and better utilization of parking resources. 

https://ijsrem.com/


        
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                             DOI: 10.55041/IJSREM62152                                      |        Page 9 
 

V. REFERENCES : 

 

 
1) Caicedo, F., Blázquez, C., & Miranda, P. A., “Smart Parking Services based on Wireless Sensor 

Networks,” Proceedings of the International Conference on 

 

 

2) Geng, Y., & Cassandras, C. G., “A New ‘Smart Parking’ System Based on Resource Allocation 

and Reservations,” IEEE Transactions on Intelligent Transportation Systems, vol. 

14, no. 3, pp. 1218–1227, 2013. 

 

 

3) Shoup, D. C., The High Cost of Free Parking, Routledge, 2011. 

 

 

4) Amato, G., Carrara, F., Falchi, F., Gennaro, C., & Vairo, C., “A Computer Vision Approach to 

Parking Lot Occupancy Detection,” Pattern Recognition Letters, vol. 112, pp. 18–25, 2018. 

 

 

5) Rahman, M. M., Ahamed, S. I., & Islam, M. R., “QR Code-Based Secure Parking Access 

System,” International Journal of Advanced Computer Science and Applications (IJACSA), vol. 9, no. 

5, 2018. 

 

 

6) Patel, J. K., & Shah, D. K., “Smart Parking System Using IoT and Image Processing,” 

International Journal of Engineering Trends and Technology (IJETT), vol. 73, no. 12, pp. 104– 110, 

2025. 

 

 

7) Al-Kurdi, F., “The Impact of Policy Laws and Building Regulation on House Patterns,” PLEA 

2015– Passive and Low Energy Architecture Conference, Bologna, Italy, 2015. 

 

 

8) Imrie, R., “The Role of the Building Regulations in Achieving Housing Quality,” Environment 

and Planning B: Planning and Design, vol. 31, pp. 419–437, 2004. 

 

9) Banerjee, R., “Importance of Building Code,” International Journal of Engineering Research and 

Applications (IJERA), vol. 5, no. 6 (Part-5), pp. 94–95, 2015. 

 

10) Subash Chandira, M., “Development Control Rules and Byelaws in Tamil Nadu,” ITPi Journal, 

vol. 4, no. 1, pp. 37–43, 2007 

https://ijsrem.com/

