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ABSTRACT
This research presents a scalable, efficient, and user-friendly Parking Management System (PMS) designed to streamline the
management of parking facilities. Using VB.NET as the front-end and Microsoft SQL Server as the backend, the system automates
the core processes of vehicle entry and exit logging, billing based on parking duration, and financial reporting. The PMS addresses
the inefficiencies and inaccuracies of traditional manual systems, providing a modern solution that enhances operational
productivity, reduces errors, and ensures transparency. The system is suitable for various environments, including shopping malls,
commercial buildings, and public parking areas. Comprehensive testing demonstrates the system’s effectiveness in real-world

scenarios.
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1. INTRODUCTION

The rapid growth of urban areas has led to an increase in the
number of vehicles, creating significant challenges in managing
parking efficiently. Manual systems that rely on handwritten
logs and calculations often result in long wait times, incorrect
charges, poor data handling, and limited reporting capabilities.
There is a pressing need for an automated solution that not only
manages vehicle flow but also provides insights into parking
patterns and financial performance.

The Parking Management System was developed to overcome
these challenges. It simplifies the workflow by digitally
capturing vehicle details, automating billing processes, and
generating reports for decision-makers. By eliminating manual
processes, the system enhances accuracy and reduces
operational workload.

2. LITERATURE REVIEW

Previous studies have examined the role of automation in
facility management, including parking. Technologies like
RFID, 10T, and mobile-based booking have been explored.
However, many implementations are either too complex for
small and medium enterprises or lack essential features like
reporting and user-role management.

This work focuses on developing a practical, desktop-based
solution using stable and widely used technologies (VB.NET
and SQL Server) that can be deployed quickly and maintained
easily by small to medium facilities.

3. SYSTEM OVERVIEW
3.1 Objective
The objective of the Parking Management System is to:
e Automate the entry and exit of vehicles
e Accurately calculate parking fees based on duration
e Store and retrieve vehicle, customer, and transaction
records
e  Generate daily and periodic reports

e  Allow multiple users with different roles (e.g., Admin,
Operator)

3.2 Scope
This system is designed for:
¢ Non-slot-based parking areas
e  Commercial buildings, shopping malls, public lots
e Environments where vehicle tracking and billing are
required, but advanced technologies like sensors are
not implemented

4. SYSTEM DESIGN
4.1 Architecture
The PMS follows a 3-tier architecture:
e Presentation Layer: User-friendly interface created
using VB.NET
e Business Logic Layer: Handles vehicle timing,
billing logic, and validations
e Data Layer: SQL Server database for secure and
structured data management
4.2 Modules
1.  Administrator Module
Manages system settings, user accounts, parking rates,
and access privileges.
2. Vehicle Management Module
Registers vehicle details such as number, type, in-time,
and out-time.
3. Billing Module
Calculates fees automatically based on the time
difference and predefined rates.
4. Reports Module
Provides filtered reports (daily, monthly, by vehicle
type, etc.) for performance evaluation.

5.SYSTEM IMPLEMENTATION
5.1 Software Requirements
e Operating System: Windows 10 or later
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e Development Environment: Visual Studio 2008 or
above

e Programming Language: VB.NET

o Database: SQL Server 2005 or higher

5.2 Hardware Requirements
e  Processor: Pentium IV or higher
¢ RAM: Minimum 4 GB
e Hard Disk: 500 GB
e  Monitor: 15” or larger, color

5.3 Data Storage
e Customer Table: Stores customer 1D, name, contact
info
e Vehicle Table: Stores vehicle details and timestamps
e Billing Table: Tracks charges and payment details
o Employee Table: Stores login and role data

6. SYSTEM TESTING AND VALIDATION
6.1 Testing Strategy
The system was tested using a layered approach:
e Unit Testing: Verified each module independently
e Integration Testing: Ensured communication
between modules (e.g., entry data flowing into billing)
e System Testing: Assessed the entire workflow from
check-in to billing
e User Acceptance Testing: Feedback gathered from
operators and administrators

6.2 Test Scenarios

e Vehicle checked in during peak hours

e  Overnight parking durations

e Invalid data entries (e.g., missing fields, duplicates)

e  Concurrent usage by multiple users
The system demonstrated high reliability and data accuracy in
all scenarios.

7. RESULTS AND ANALYSIS

e Operational Efficiency: Reduced check-infout times
by up to 60%

e Accuracy: Billing disputes were eliminated as the
system calculated charges precisely

e Transparency: Financial reports provided full
visibility into daily revenue

e User Feedback: Operators reported a reduced
workload and better customer experience

8. CONCLUSION

The Parking Management System proves to be an effective tool
for managing modern parking operations. Its modular design,
user-friendly interface, and secure backend make it suitable for
a wide range of use cases. By automating essential tasks such
as vehicle logging and billing, the system increases operational
transparency and reduces administrative effort. The
architecture is flexible enough to allow enhancements and
future scaling.

9. FUTURE SCOPE
To remain relevant in evolving urban infrastructure, the
following enhancements are planned:

e Mobile Application: For user registration, slot
booking, and digital receipts

e Cloud Integration: Centralized control for multi-
location facilities

e Payment Gateway Support: Enable payments via
UPI, cards, and wallets

e Multilingual Interface: Enhance accessibility for
diverse user bases

e 10T Integration: Enable real-time parking space
detection with sensors
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