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Article Info Abstract

Received: 15 June 2025 This creative Smart Parking System project describes how a solution to
Accepted: 21 June 2026 reduce parking inefficiencies at Kluang Mall was designed, developed,
Available online: 30 June 2026 and assessed. The system was created using a web-based architecture

with HTML, CSS, and JavaScript for the front-end, PHP, and MySQL for
the back end, and most importantly Python with OpenCV for License
Plate Recognition (LPR) to address problems like a lack of real-time
Smart Parking System, License Plate  availability information, restricted payment flexibility, and ineffective
Recognition (LPR), Online Payment, = manual management. A comprehensive administrative dashboard for
Real-Time Availability, Parking monitoring parking data, payments, and facility status is one of the key
Management, Kluang Mall. features, along with automatic vehicle entrance and departure via LPR,
real-time parking spot availability, and secure online payment
integration with Stripe. The system's resilience, usability, and secure
functioning were confirmed by extensive testing, which included User
Acceptance Testing, System Testing, and Security Testing. The findings
demonstrate that the created system greatly improves user
convenience and operational efficiency, providing a scalable,
dependable, and forward-thinking answer to modern parking
difficulties.
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1. Introduction

In today's rapidly urbanizing world, efficient parking management has become a crucial concern, resulting in
congestion, wasted time, and significant annoyance for drivers, especially in commercial districts like Kluang Mall.
This article provides a description of an innovative Smart Parking System created as a Final Year Project to
alleviate the prevalent parking inefficiencies.[1]

The system uses advanced technology, such as License Plate Recognition (LPR) and a web-based platform, to
deliver real-time parking availability information, automate entrance and exit operations, enable convenient
online payments, and provide full administrative supervision. This project's development and rigorous testing
aim to provide a scalable and dependable solution that considerably improves user convenience and operational
efficiency, thereby eliminating identified parking issues and contributing to a smarter urban environment.

2. Literature Review

This section critically reviews present research and solutions in smart parking systems, which include a variety
of technology and parking management approaches. It analyses present advancements, their limits, and the
precise gaps that the suggested innovative system seeks to fill and better.

This is an open access article under the CC BY-NC-SA 4.0 license.
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2.1Smart Parking Systems: Overview and Trends

This article provides a full review of smart parking systems, delving into their basic components, operational
principles, and the numerous technologies used to improve parking efficiency. It also looks at current worldwide
trends, emphasizing emerging breakthroughs and future directions in the evolution of intelligent parking
systems.[2]

2.2 Comparison of the Systems

Table 1 Comparison of systems

Feature Pavillon Mall KLCC Parking Innovative
Parking System Smart Parking
System

Cashless Payment Yes Yes Yes
Ticketless System No Yes Yes
Real-Time Parking Availability No Yes Yes

Vehicle Search (License Plate) No No Yes
Automated Entry & Exit No Yes Yes

Online Payment No No Yes
Real-Time Charge Display No No Yes
Customer Convenience Moderate Average High
Operational Efficiency Moderate Average High
Scalability Limited Average High

This table outlines the key features of three different parking systems: Pavilion Mall Parking, KLCC Parking
System, and an Innovative Smart Parking System. It compares them across various aspects such as cashless
payment, ticketless operation, real-time availability, vehicle search functionality, automated entry/exit, online
payment, real-time charge display, customer convenience, operational efficiency, and scalability. The comparison
clearly highlights how the Innovative Smart Parking System offers the most advanced features and highest levels
of convenience, efficiency, and scalability.

3. Methodology

The system was developed using the Prototyping Throwaway Model, facilitating iterative refinement through user
feedback. Its architecture comprises a web-based front-end (HTML, CSS, JavaScript), a robust back end (PHP,
MySQL), and an integrated License Plate Recognition (LPR) module powered by Python and OpenCV. This
approach ensured a functional, user-friendly, and technologically advanced parking solution.

3.1 Prototyping Model

The Prototyping Throwaway Model, seen in Figure 3.1, directs the project from planning to testing. Essential steps
encompass planning, analysis, design, implementation, and testing, incorporating feedback loops for continuous
improvement and modifications.
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Fig. 1 The Phases of Agile Model

3.1.1 Planning Phase

This initial phase focused on defining the project's scope, objectives, and overall feasibility, establishing a high-
level understanding of the Smart Parking System's purpose. It involved preliminary research into existing parking
challenges and identifying the core problems at Kluang Mall to be addressed.

3.1.2 Analysis Phase

During this phase, detailed requirements for the system were gathered from both visitor and administrator
perspectives, translating needs into specific functional and non-functional specifications. Key processes like
vehicle entry/exit, payment workflows, and real-time status updates were meticulously analyzed to inform the
system's design.

3.1.3 Design Phase

This phase involved creating the architectural blueprint of the system, including the user interface (UI) and user
experience (UX) wireframes, database schemas, and module interactions. Prototypes were developed to visualize
key functionalities and gather early feedback, aligning the system's structure with analyzed requirements.

3.1.4 Implementation Phase

The implementation phase translated the approved designs into a working system, involving coding the front-end
(HTML, CSS, JavaScript), back-end (PHP, MySQL), and integrating the Python-based License Plate Recognition
(LPR) module. This phase focused on building out all functionalities, ensuring robust data handling and seamless
module integration.

4. Results and Discussion

The Smart Parking System successfully implemented LPR, real-time updates, and online payments via a web-
based platform. Extensive User, System, and Security testing validated its functionality, usability, and robust
security. These results confirm the system significantly enhances parking efficiency and user experience at Kluang
Mall.

4.1 Requirements Analysis

This section details the comprehensive process of gathering, analyzing, and documenting the functional and non-
functional requirements essential for the Smart Parking System's development.
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4.1.1 Functional Requirements Analysis

Table 2 Functional requirement analysis

Module Functionalities

Entry Management Handles vehicle entry processes, including License Plate
Recognition (LPR) and recording of entry time.

Exit Management Manages vehicle exit procedures, including LPR for exit and
validation of payment status.

Search for Vehicle Allows users to locate their parked vehicle within the facility
using their plate number

Payment Processing Manages all aspects of parking fee collection, integrating with
online payment gateway (Stripe).

Parking Availability Provides real-time information on the number of available
parking spots across different levels.

Admin Dashboard A centralized interface for administrators to manage parking
records, payment transactions, and Parking level Status.

Admin Registration Facilitates the secure creation and setup of new  administrator
accounts, including verification processes.

This table, "Functional Requirements Analysis," details the core functions of the system, including entry and exit
management, vehicle search, payment processing, real-time parking availability, and comprehensive admin
dashboard and registration capabilities.

4.1.2 Non- Functional Requirements Analysis

Table 3 Non-Functional Requirements Analysis

Module Functionalities

System Performance 1. The system should handle multiple simultaneous requests without
delays.
2. Real-time updates for parking availability should be instantaneous.

Operational 1. The system should operate during the mall's business hours (10 AM
Availability to 10 PM) with minimal downtime.
2. Requires a stable and active internet connection for full
functionality.
Security 1. Admin registration is restricted to emails with the Kluang Mall

domain (e.g., admin@kluangmall.com).

2. Online payment gateway uses encryptions for all transactions to
protect sensitive financial data.

3. User and admin data are secured through hashing and access
controls

User Interface 1. The UI should be simple, intuitive, and user-friendly for easy
navigation.
2. The design must be fully responsive for optimal display on mobile
devices, tablets, and desktops.

Data Integrity 1. The system must ensure accuracy and consistency of all parking
data (e.g, plate number, location, payment status).
2. Critical data, including parking records and transactions, should be
regularly backed up.

This table, "Non-Functional Requirements Analysis," outlines the essential performance, availability, security,
user interface, and data integrity requirements crucial for the effective operation of the parking system.

Penerbit
UTHM



Applied Information Technology and Computer Science Vol. 7 No. 1 (2026) p. 608-630 612

4.2 Unified Modeling Language (UML)

The following UML diagrams demonstrate the design and workflow of the Smart Parking System project. They
capture interactions, processes, and key elements of the system, ensuring a comprehensive understanding of its

functionality and architecture.

4.2.1 Use Case Diagram

This diagram represents the interactions between the main actors of the system

Innovative Smart Parking System

(_' ‘Manage Parking Records )

L —

‘C (deete Parking Statué‘_f)

R | o

\ < View Feedback:

““Generate Monthly Rep

( Search Parked Vehi

<@
N

Visitor ‘_\\
(j'_jh_epnrt Issue (Hel_priﬂj:')

Fig. 2 Use Case Diagram

4.2.2 Activity Diagram

This Figure shows the sequence of events with the system.

Admin Flow

( Drive to Kluang Mall Parkingj

(Find Available Parking Spot )
I

Park Vehicle System records entry
time and license plate.

( Search Parked Vehicle (Optional) |

No
13

. Register | Loginto
Use ., Help“to {
successul | Admin Do

Historical entry/exit,

( Pecide to Exit Successeful ) -
duration data.

Loginto

Payment | Secure external service View Admi P
4 : min Dashboard || View payment
Successful for payment processing. Parknr&g statuses, disputes.
Records g g
((Payment Successful ) ((New Rsvingt Ends? ) Viewpayment||| =~ View

: . statuses, Feedbacks|

Receive Payment dlspuoes: Review user-
Eailure Notiﬂcatic:n _reported issues.

(Attempt Payment Again ) [ Monitor System Performance ]
¥ |

New Parking Session Starts [ Respond to Issues (based on Feedbacks)]
(After 15 mins) I
Visitor must pay for for new session [ Adjust Parking Availability ]

Initiate Pay Parking
for New Session

Depart Parking

Fig. 3 User Activity Diagram Fig. 4 Admin Activity Diagram

Initiate Pay Parking
for New Session

Complete Payment
Depart Parking
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4.2.3 Class Diagram

The class diagram provides an overview of the system's structure

1 manages ¥
| |
handles fee_@—' Payment Transaction
dbacks 1 manages ™ |, id: Integer
+name: String
= + phone_number: String-
name Parking Record + plate_number: Strimr C
- : : amera
+ phoneNumber +id: Integer 1 hasa 1 |+ parking_fee: Decima updates >
T + parking.id: String + paymer;t_method: String + plate_number
c + plate_number: Strin + status: String
+ payParking() + gntry_time; Emenmge_ + parking_record_id: Integer £ CopelrcHEeN|
+ reportissuel) + parking fee: Decimal + stripe_session_idrien| id:Sting | *recordEntryTme
+ duration_minutes: Irjteger + updateParkin
+ payment_status: String Recaids
+ level: String Parking Level Status |
+ paymentmethod: String . ]
+ exil_time: DateTime [tasea +id: Integer |
Admin + levelLname. String i
o +total_spots: Integer !
+manage handles feedbacks + current_status: String |
ParkingRecordis() +description: String  fe--=mm==m=mmmmme - !
+manages + last_updated: DateTime
+reportissue ;

Fig. 5 Class Diagram

4.3 Interface Design

This figure illustrates the Home Page of the Innovative Smart Parking System. The homepage serves as the main
entry point for users, providing a welcoming and user-friendly interface. Key features displayed include

Parking HOME KM OFFICIAL WEB GETTING HERE HELP Our Advanced Smart Parking Solutions

Search Your & 3

QSearchVehicle & Pay Parking
Level 1 Level 2

Level Under
Construction

14 Froe Spots 11 Free Spots

Fig. 6 Home Pages Buttons and live parking Availably Fig. 7 Home Page Features

Fig. 6 and 7 are Home Page Buttons and Features This figure displays the key elements of the home page, including
the "Pay Parking" and "Search Car" buttons for quick parking payments and vehicle location. It also features a live
pie chart showing real-time parking availability. Additionally, the page includes a box outlining the easy steps to
use the Kluag Mall Smart Parking system, helping users understand the simple process of booking and managing
their parking spots.
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Parking HOME PAY PARKING HELP

Search Your Car

runc) il
Parkmg HOME  PAYPARKING  HELP — }‘mm

. x
ISMAILSS
Your Car Location

Search Your Car [ ] & suass I
[g Level: 1 Q spot:Al J

ﬂ Entry Time: 2025-06-05 11:50:59

Enler Car Plale Number

@ Parking Duration: 4 hours

KR Parking Fee: RM 12.50

Searth
WANT TO PAY YOUR PARKING?
="
GETTING HERE:
Fig. 8 Search Car Page Fig. 9 Search Car Result box

Fig. 8: Search Car Page This figure illustrates the "Search Car" page, where users can enter their car details to
locate their vehicle. The page provides an intuitive interface to search for cars based on parking location and
availability. Fig. 9: Search Car Result Box This figure shows the result box displayed after a successful car search.
It includes the car plate number, level and spot or car parked.

Pamng HOME SEARCH VEHICLE HELP Parkmg HOME SEARCH VEHICLE HELP
Pay Parking
Pay Parking .
x
ISMAILSS Parking Summary
e Car e Nunbe _ {® Plate Number: ISMAILS5 _

@ rarking Duration: 4 hours
KB Parking Fee: RM 12.50
Choose Payment Method

Touch
OFPX [ VISA . nGo
rmastercord evanet
Please Extwifin 15 minuies ater You Pay The: Parking b i exa

s

KLyanc
MALL

GETTING HERE:

Payment Successfull

MYR 1250

] &% Car Plate: ISMAILSS
@link

Emai ismailzwmohsmed1@gmail. com

Phane @ 011-2600 1169

or Call . +607-772 6655

ou Far Visiting Kluang Mall

Pay without Link ome Back Soon & Drive Safe! &

Fig. 12 Pay Parking Page Payment Transaction Fig. 13 Pay Parking Page Payment Successful

Fig. 10: Pay Parking Page This figure illustrates the "Pay Parking " page, where users can enter their car Plate
Number to see and Pay Parkin. Fig. 11: Result Box. This figure shows the result box displayed after a successful
car search. Fig 12: Payment transaction in progress.

Fig 13: Payment successful confirmation.
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Full Name

Registration successfull A 4-digit OTP has been
sent to najma@kluangmall.com.

Enter OTP

Please enter the 4-digit code sent to
najma@kluangmaill.com

User Name

Password

Verify OTP

Forget Passwrod ?

Confirm Password

Already have an account? Login here

Time remaining: 53s
New User ?

Fig. 14 Admin Register Page Fig. 15 OTP Verification Fig. 16 Admin Login

PARKING RECORDS

[ Wednesday, 28 May 2025 | 09:17:58 (Kluang, Johor)
ISMAIL ABDULLAHI YUSUF
1D: AI220349

Admin Panel Today Parking Records

Search Plate Number

RN T N T

0 Parking Status BMWSS  2025-05-28 09:00:48 1 P36 0.28 hour(s) = RM 2.50 unpaid

) Parking Records

B Payment

By reedbacks

B Monthly Report

e

© 2025 Kluang Mall Parking

Fig. 17 Admin dashboard
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Search Plate Number..

mmmmmmm

BMW14

ISM5

JAGI32

MNBVCX

BNMEKLK

ISM3

ZXCVBN

ASDFGH

QRERTY

UJMNHY

YHNIKM

2025-05-26 16:50:16

2025-05-26 16:14:11

2025-05-26 16:04:35

2025-05-26 14:54:41

2025-05-25 13:40:00

2025-05-25 09:05:00

2025-05-25 03:33:56

2025-05-24 11:15:00

2025-05-24 07:30:00

2025-05-23 14:10:00

2025-05-23 09:45:00

2025-05-22 10:00:00

ISMAIL ABDULLAHI YUSUF

MOHAMED @
ID: Al220349

Admin Panel

= Parking Records

@ Parking Status

® Feedbacks

B Monthly Report

0

) 2025 Kluang Mall Parking

PARKING RECORDS

[ Wednesday, 28 May 2025 | 09:08:26 (Kluang, Johor)

Parking History Records

13.70 hour(s) RM 35.00 paid Debit Card 2025-05-27 06:35:57
2 G57 40.78 hour(s) RM 102.50 paid Debit Card 2025-05-28 09:07:49
1 G55 0.85 hour(s) RM 2.50 paid Debit Card 2025-05-27 07:14:11
1 F9e 2.15 hour(s) RM 5.00 paid Debit Card 2025-05-26 07:54:27
2 L1-15 0.10 hour(s) RM 0.00 paid Debit Card 2025-05-25 13:46:00
2 G-24 3.00 hour(s) RM 7.50 paid Debit Card 2025-05-25 12:05:00
2 G55 7.67 hour(s) RM 20.00 paid Debit Card 2025-05-25 12:27:42
1 L1-01 1.00 hour(s} RM 2.50 paid Debit Card 2025-05-24 07:56:15
2 G-23 5.00 hour(s) RM 12.50 paid Touch N Go 2025-05-24 12:30:00
1 L1-21 2.00 hour(s) RM 5.00 paid Credit Car 2025-05-23 16:10:00
2 G-20 0.25 hour(s) RM 0.00 paid Debit Card 2025-05-23 10:00:00
1 L1-16 1.50 hour(s) RM 3.75 paid Debit Card 2025-05-22 11:30:00

Fig. 18 Admin dashboard Parking History Section

PAYMENTS OVERVIEW

TODAY'S PAID

rRv 60.00

TODAY'S NOT PAID

rRv 47.50

Daily Parking Payments (Last 7 Days)

C T R

Friday 2025-05-30 RM 0.00
Saturday 2025-05-31 RM 90.00
Sunday 2025-06-01 RM 90.00
Monday 2025-06-02 RM 60.00
Tuesday 2025-06-03 RM 52.00
Wednesday 2025-06-04 RM 122.50
Thursday 2025-06-05 RM 195.00

Total Paid Last Week (8-14 days ago): RM 256.75

'Fig. 18 Admin dashboard Payment Section
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PAYMENT TRANSACTIONS

Payment Methods Used Today

credit Card

Total Successful Payments

5

Today's Successful Payment Transactions

oo e et ettt

KMP_1749097465_f6
KMP_1749097199_1f
KMP_1749090423_d6
KMP_1749088837_20

KMP_1749087331_04

[

1516
1501
1503
1522

1525

Total Spots

30

Search Plate Number.

abdikarin osman +601162200577 ABDIKARIIM35 RM 57.50
hajar +60195100180 HAJAR55 RM 57.50
Ismail +601126001169 ISMAIL55 RM 3250
Lusi +601126001169 LUSI55 RM 52.50
Ridhwan +60176225498 RRIHWAN RM 50.00

credit Card

credit Card

credit Card

credit Card

credit Card

Fig. 19 Admin dashboard Payment Transaction Section

PARKING STATUS

Parking Level Status Management

Current Status Actions
Open Open v 25
Open Open v 0
Uader Construchon v 25

Pay Your &= 0

Q Search Vehicle == Pay Parking

Level 1

Level Under
Construction

15 Free Spots

11 Free Spots

Fig. 20 Admin dashboard Parking Status Section

2025-06-05 04:27:47

2025-06-05 04:20:46

2025-06-05 02:27:27

2025-06-05 02:02:58

2025-06-05 01:36:26

Update
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% FEEDBACKS

Open Issues Solved Issues
ISMAIL ABDULLAHI YUSUF = = 4

MOHAMED @
ID: Al220349 Open Issues

Submitted
At
& Parking Records open/
Reply

Admin Panel

8 Payment ISMAIL ismailawmohamed 1 @gmail.com iy rflﬁifnyfr Not | 2025-05-20
ABDULLAHI 9 pening, Solved 075613 Mark
S automatically Inccroct ... as
B Parking Status G
) Feedbacks
: i car\r\ot_ i open/
& Admin Approvals cannot i cannot Reply
; i ti
Najma L . Cannot find ! cannot Not 2025-05-10
o Nohamed | ismailawmohamed2002@gmailcom T cannotican. o Sasgae —
View Ful as
- Closed
) 2025 Kluang Mall Parking LI =

®) FEEDBACKS

@ Open Issues @ Solved Issues I# Issue Analysis

Solved Issues

T S [ [T

Najma Mohamed ismailawmohamed1@gmail.com Website not responsive Solved = 2025-05-18 02:53:43  2025-05-15 11:47:26
Siti ismailawmohamed1@gmail.com Payment error Solved = 2025-05-1511:40:51 = 2025-05-15 11:47:26
JAGI suweydaabdirahman10@gmail.com  Cannot find your car Solved = 2025-05-1122:10:46 = 2025-05-12 1%:19:.06
ISMAIL ABDULLAHI  ismailawmohamed1@gmail.com Website not responsive Solved = 2025-05-08 21:05:46  2025-05-08 21:12:28
MAJDA asdasdsad@gmail.com Broken link Solved = 2025-05-08 20:57:25 = 2025-05-08 21:15:36
Najma Mohamed nahma@gmail.com Cannot find your car Solved = 2025-05-08 18:25:28 = 2025-05-08 21:37:39
ISMAIL ABDULLAHI  ismailawmohamed1@gmail.com Page load is too slow Solved = 2025-05-08 18:11:00  2025-05-08 18:11:00
ISMAIL ABDULLAHI  ismailawmohamed1@gmail.com Payment error Solved = 2025-05-08 18:04:14  2025-05-08 22:02:46
MAJDA ismailawmohamed1@amail.com Page load is too slow Solved | 2025-05-06 20:46:07 = 2025-05-09 20:50:00

Distribution of Issue Types

BN Cannot find your car
BN Payment error
Broken link
Car location is incorrect
BN Page load is 100 slow
Website not responsive
Gate not opening automatically
MW Payment through plate number not wor

v

Issue Types Summary

ue Name Customer Feedback Entries

Gate not opening automatically 1
Website not responsive 2
Payment error 3
Cannot find your car 4
Broken link 2
Page load is too slow 2
Payment through plate number not working 1
Car location is incorrect 2

Fig. 21 Admin dashboard feedback/Issues Section
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Select Month

Summary for May 2025

Total Cars Used
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May

Total Paid Revenue

~ Select Year 2025 ~

Print Report

Total Unpaid

Total Transactions Made

Outstanding

63 RM 446.75

Total Successrul

Transactions

63

Charts & Trends for May 2025

Weekly Revenue

Weekiy Paid Revenue for May 2025

Pala Revenus (RM

Charts & Trends for May 2025

Weekly Revenue

o

63

RM 0.00

Total Unsuccessful
Transactions

Issue Summary from Contacts for May 2025

Most Common Issue Faced

Cannot find your car

Most Common Issue Faced

Cannot find your car

Broken tnk

Daily Breakdown for May 2025

DATE DAY CARS USED
2025-05-01 Thursday 3
2025-05-02 Frigay 3

Daily Breakdown for May 2025

DATE DAY CARS USED
2025-05-01 thursaay 3
2025-05-02 Friday 3
2025-05-03 Saturaay 3
2025.05.04 Sunday 2
2025-05-05 Monday 2
2025.05.06 Tuesday 2
Weanesday
2025.05.08 Thursday 2
2025-05-08 Enaay 2
20250510 Saturday 2
20250511 Sunday 2
2025.05.12 Monday 2
20250512 Tuesday 2
2025.05.14 Wednesday 2

TOTAL MONEY PAID (RM)

RM 7.60

RM 10.00

TOTAL MONEY PAID (RM)

rRM

RM

RM

rRM

RM

rM

RM

RM

RM

RM

RM

7.50

10.00

15.00

s.00

15.00

5.00

17.50

6.25

10.00

s.00

1375

7.50

2.50

1125

Total Issues Solved

20

Total Issues Solved

20

Issue Type Distribution

tssue Type Distribution for May 2025

RM 0.00

RM 0.00

RM 0.00

RM 0.00

RM 0.00

R’RM 0.00

RM 0.00

RM 0.00

RM 0.00

RM 0.00

RM 0.00

RM 0.00

RM 0.00

TOTAL NOT PAID (RM)

TOTAL NOT PAID (RM)

Payment Method Usage

Payment Mcthod Usage for May 2025

) Toucn N Go Craan car ) FP2

Payment Method Usage

Payment Method Ussge for May 2025

Total Issues Not Solved

2

Total Issues Not Solved

2

Debit Card

Debit Card

MOST PAYMENT METHOD USED

Debit Cara

Dobit Card

louch N Go

Debit Card

louch N Go

Credit Car

louch N Go

Credit Car

louch N Go

Debit Card

Credit Car

Debit Card

Debit Card

Touch N Go

Fig. 22 Admin dashboard Report Section

MOST PAYMENT METHOD USED
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Parking HOME

ISMAIL ABDULLAHI
h i'

Need Help? ismailawmohamed1 @gmail.com

QOur team is ready to assist you with your needs.
For more enquiries, kindly contact: Gate not opening automatically

Information Counter — T: +607-772 6655

Security Control Room — T: +607-776 4652 this is Test

KM HIGHLIGHT
News

Events
GETTING HERE: n

LUANG
K‘mn LL

KM OFFICIAL WEB GETTING HERE

A Report Issue

Name:
Email:
Choose an Issue:

Message:

FOLLOW US ON:

fOwv

DOWNLOAD KM APP:

Thank you! Your issue has been successfully
sent. An email confirmation has been sent to your
inbox. Our team will contact you shortly.

Fig. 23 Help and Report Issue Page of the Visitor
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Kluang Mall Support

Dear ISMAIL ABDULLAHI ,

We have successfully received your issue submission and genuinely apologize for any
inconvenience this may have caused. We appreciate you bringing this to our attention, as
your feedback is invaluable in helping us improve our system and services.

Cr team is now reviewing your submission and will contact you shortly regarding the next
steps.

If you need urgent assistance, please don't hesitate to contact us directly:
Information Counter — T: +607-772 6655

Security Control Reom — T: +607-776 4652

Cur team is always ready to assist you with your needs.
For more enguiries, kindly contact

Kluang Mall Helpdesk

Email: suppori@Eiduangmall. com
Phone: +607-535-8588
Website: www kKluangmall. com

Developed by lsmail A Yusuf
Software Enginesr - 2025

Fig. 24 Help and Report Issue submission Confirmation Email

The figures provide a comprehensive visual overview of the Admin Module and Help/Report Issue functionalities
within the system. Figure 14 depicts the initial Admin Register Page, followed by Figure 15, which illustrates the
OTP Verification process, ensuring secure administrator account creation. Figure 16 then presents the Admin
Login interface. Once logged in, administrators are directed to the central Admin Dashboard (Fig. 17), which
serves as a hub for various management sections. This includes the Parking History Section (Fig. 18), the Payment
Section (Fig. 18), the Payment Transaction Section (Fig. 19), and the Parking Status Section (Fig. 20), all accessible
from the dashboard. Furthermore, the dashboard also features a dedicated Feedback/Issues Section (Fig. 21) and
a Report Section (Fig. 22) for comprehensive oversight. Finally, the user-facing side is showcased with Figure 23,
illustrating the Help and Report Issue Page for visitors, and Figure 24, which shows the Help and Report Issue
submission Confirmation Email, demonstrating a closed-loop feedback mechanism for users.
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4.4 LPR and Data Input

™ Found Plat ber: MAA
& Found Spot Number: F36
™ Successfully inserted record: Plate=MAAJID22, Spot=F36, Level=1, EntryTime=2025-06-69 20:11:24

Fig. 24 LPR python Input

Figure 24 illustrates the Python input for the License Plate Recognition (LPR) system, demonstrating the data
or image fed into the Python script for processing and extracting license plate information.

5. Conclusion

This project successfully developed an innovative Smart Parking System to directly address parking inefficiencies
at Kluang Mall, a common urban challenge. Through License Plate Recognition (LPR), real-time data, and online
payments, the system significantly enhances both user convenience and operational efficiency. Extensive testing
comprehensively validated its functionality, usability, and robust security. This proves it's a reliable and effective
solution for modern parking management, ready for practical application.
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Appendix A: Sequence diagram for each module
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Validilty()
SendInputData()
- =
Alt ValidData () i SendConfirmation
H Code() =
DE,Bﬁ?‘?‘l‘f’i@?’l‘f’ﬁ'ﬁ‘?ﬂ?‘?ﬁ‘fﬂ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
I] InputConfirmationCode() _'_I- Sendinput i
ConfirmationCode() Checkinput
ConfirmationCode()
AddNewAdmin
Show Registration ‘
: Successful
|:|<, ,,,,,,,,,,, massage() U
7 F Redirection ”
7777777777777777777777777777777777777 | U
InvalidData ()
ShowErrorMassage () ’—<__?E'_‘E‘_F_?_i‘_L_'[‘?E?_SE?E‘EQ__{
L
Admin Registration Sequence Diagram
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D InputData()
ChecklnputData
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Admin Login Sequence Diagram
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Home Page PHP Server

MySaL

AccessPage() InitialParking
> Availabilty()

Loop J

Every10Seconds
RequestUpdated o
] Availability()
SendParking
} Availability()
DisplayParking
Availability() }

F---1

QuerryStaus() }

ReturnParking

Parking Availability Sequence Diagram

User USB Camera Python Server

MySQL

-| ArrivesAtEntry() CheckPlateNumber() |

P SendPlateNumber()

EEnteleowed ______

| AddPlateNumber

AndEntry Time() j
____E?P_f_ifffl?iiﬂfjﬁz___{
H

| |

Car Plate Scanning at Entry Sequence Diagram
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USB Camera
QOpenCv(Processing)

Python Server MySQL

F SendPlateNumber()

CheckPlateMumber() __D

Plate Number Found

ReturnFound() U

UpcateLocation() {:|

b

ReturnConfirmation() U

{

|:-| ReturnSuccess()

Plate Number Not Found

ReturnNotFound() H

ReturnFailure()

| — |
—
poeeeee]

JR S

Car Plate Scanning at Parked Location Sequence Diagram
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|
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H Sendl evelandSpot H
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Car Search Sequence Diagram
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‘ Pay Page ‘

| PHPF Server

‘ MySQL ‘
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Payment
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DisplayCharges
:|( andHours()
T

—| Process Payment
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Payment
unsuccessful
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|:v Process()
I e
Alt ) Payment ReturnPayment M
Successful e Sucess()
. UpdatePayment
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Pay Parking Sequence Diagram
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Appendix B: Activity Diagrams

Visitor Flow

( Drive to Kluang Mall Parking j

(Find Available Parking Spot )

[ Park Vehicle)— System records entry
T time and license plate.

('Search Parked Vehicle (Optional) )

Use .,Help“to
Report (ssue Optional)

Y

( Pecide to Exit Successeful )

Payment Secure external service
Successful for payment processing.

( Payment Successful] (New R‘svingt Ends?]
v

Receive Payment
Eailure Notification

within 15 mins

v
(Attempt Payment AgairD
¥

Initiate Pay Parking ( New Parking Session Starts
for New Session (After 15 mins)
y Visitor must pay for for new session.
(Complete Payment) = -
[Inluate Pay Parking ]
( Depart Parking ) for Nel/v Session

k—ﬂ ‘{Depart Parking)
®

User Activity Diagram
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L Admin Flow ]
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el | Admin Dashboard View payment
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entry/exit, disputes. || ——=
duration data. Review user- ]
. ‘reported issues.
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Admin Activity Diagram



