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Abstract 

 The exponential rise in urbanization and vehicle ownership has resulted in a substantial increase in the demand 

for parking spaces in metropolitan cities. However, this surge has not been matched by corresponding growth 

in parking infrastructure, leading to severe challenges such as traffic congestion, time wastage, increased fuel 

consumption, and elevated pollution levels. Studies indicate that a significant percentage of inner-city traffic is 

caused by drivers circling in search of available parking spaces. This not only creates inefficiencies in urban 

mobility but also contributes to driver frustration, missed appointments, and decreased productivity. To address 

these persistent urban challenges, a smart and efficient parking space management system (psms) is essential. 

 

This paper proposes a comprehensive Parking Space Management System based on the integration of emerging 

technologies such as the Internet of Things (IoT), cloud computing, embedded systems, and mobile application 

development. The goal of the proposed system is to optimize parking space usage, reduce traffic congestion, 

and provide real-time information to drivers about available parking spaces. The system is designed to be user-

friendly, scalable, and adaptable to various environments such as shopping malls, office complexes, hospitals, 

universities, and public parking lots. 

 

At the core of the system is an IoT-based architecture that employs a network of sensors, microcontrollers, and 

wireless communication protocols to monitor and transmit real-time data about parking space occupancy. 

Ultrasonic or infrared sensors are placed in each parking slot to detect the presence or absence of a vehicle. 

These sensors are connected to a central processing unit, typically based on low-cost microcontrollers such as 

Arduino or Raspberry Pi, which aggregates data and transmits it to a cloud-based server. This centralized data 

repository processes incoming data and updates the status of each parking slot in real-time. 

 

Index Terms 

 Artificial Intelligence (AI), Natural Language Processing (NLP), Conversational Agents, Chatbots, Interactive 

Dialogue Systems, Context-Aware Systems, Intent Recognition, Entity Extraction, Sentiment Analysis, 

Emotion Detection, Transformer Models (BERT, GPT, etc.), Deep Learning, Machine Learning (ML), Natural 

Language Understanding (NLU), Natural Language Generation (NLG), Reinforcement Learning, Multimodal 

Interaction (Voice/Text), Human-Computer Interaction (HCI), Smart Digital Assistants, Personalized 

Recommendations, Adaptive Learning Systems, Dialogue Management, Ethical AI, Data Privacy & Security, 

Customer Support Automation, Healthcare Chatbots Educational Chatbots, E-commerce Assistance. 

 

http://www.ijcrt.org/


www.ijcrt.org                                                    © 2025 IJCRT | Volume 13, Issue 9 September 2025 | ISSN: 2320-2882 

IJCRT2509236 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b943 
 

1. Introduction 

In urban areas, the increasing number of vehicles has led to a critical shortage of efficient and organized parking 

solutions. A Parking Space Management System (PSMS) is a smart, technology-driven approach designed to 

optimize the use of available parking spaces, reduce congestion, and enhance the overall parking experience 

for users. This system leverages technologies such as sensors, real-time data processing, mobile applications, 

and automated payment methods to streamline the process of locating, reserving, and managing parking spots. 

It provides benefits for both drivers and administrators by minimizing search time, improving traffic flow, 

increasing revenue generation through efficient space utilization, and offering data insights for future planning. 

 

1.1  Overview 

 The role of technology in modern parking systems has become pivotal in addressing the growing challenges of 

urban mobility, congestion, and resource optimization. Traditional parking management, which relied on 

manual supervision and static allocation of spaces, often resulted in inefficiencies, increased traffic, and driver 

frustration. With the advent of advanced technologies such as the Internet of Things (IoT), artificial intelligence 

(AI), and cloud computing, parking systems have undergone a significant transformation. IoT-enabled sensors 

and cameras are now deployed to monitor real-time occupancy of parking spaces, providing accurate and instant 

data on slot availability 

 

1.2 Problem Statement 

[1] In rapidly urbanizing cities, the increasing number of vehicles has led to a significant rise in demand for 

parking spaces, resulting in traffic congestion, fuel wastage, and driver frustration. Traditional parking systems 

are largely manual, inefficient, and incapable of providing real-time information about parking availability. 

Drivers often spend considerable time searching for vacant spots, especially during peak hours, which 

contributes to environmental pollution and stress.The goal is to create a reliable, user-friendly, and scalable 

solution that enhances user convenience, improves traffic flow, supports sustainable urban development, and 

reduces operational overhead for parking lot administrators 

 

Furthermore, the absence of centralized control, automation, and secure access in many parking facilities leads 

to misuse, unauthorized parking, and revenue loss.There is a critical need for a smart parking space 

management system that can monitor, manage, and optimize the usage of parking spaces in real time. Such a 

system should be capable of detecting available slots, guiding drivers, automating payments, ensuring security, 

and collecting data for analysis. 

 

1.3     Objective 

 The general objectives of a Parking Space Management System are focused on improving the overall efficiency, 

convenience, and functionality of parking facilities. One of the primary goals is to ensure the optimal use of 

available parking spaces by monitoring and managing occupancy in real time. This helps to reduce the time 

and effort spent by drivers in searching for parking, which in turn decreases traffic congestion and enhances 

the overall traffic flow in urban areas. Another key objective is to improve the user experience by providing 

easy access to information such as slot availability, directions, and payment options through digital platforms. 

1.3.1 Efficient Utilization of Parking Spaces: One of the primary objectives of PSMS is to ensure that all 

available parking spaces are used optimally. In many urban areas, a large percentage of parking spaces remain 

underutilized due to poor visibility or lack of real-time updates. By using sensors and live monitoring, the 

system can guide drivers to vacant spots, reducing idle time and increasing turnover. 
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1.3.2 Reduction of Traffic Congestion: A significant portion of urban traffic is caused by vehicles circling 

around in search of parking. PSMS helps reduce this congestion by allowing users to locate and reserve parking 

spots in advance or receive real-time guidance. This leads to smoother traffic flow, fewer delays, and improved 

road safety. 

1.3.3 Time and Fuel Efficiency: By minimizing the time taken to find a parking space, the system helps save 

fuel and reduces vehicle emissions. Drivers no longer need to spend excessive time navigating through lots, 

which leads to both economic and environmental benefits. 

1.3.4 Real-Time Monitoring and Control: PSMS provides real-time data on parking occupancy, availability, 

and usage patterns. This data can be monitored via a centralized dashboard by administrators for better decision 

making, allowing dynamic management such as adjusting pricing, managing peak hours, or handling 

emergencies. 

1.3.5 Automation and Smart Control: Automating processes such as entry/exit control, ticketing, payment, 

and license plate recognition minimizes the need for human intervention and reduces operational costs. Smart 

control also allows for features like dynamic pricing, which adjusts rates based on demand. 

1.3.6 Improved Security and Surveillance: Parking systems often include surveillance cameras, license plate 

recognition (LPR), and access control to ensure the safety of parked vehicles. Unauthorized access can be 

prevented, and incidents like theft or damage can be monitored or recorded for further action. 

 

 1.4    Motivaton 

 Urbanization and the rapid increase in the number of vehicles have led to a critical shortage of available parking 

spaces, especially in metropolitan and densely populated areas. As cities continue to grow, the mismatch 

between parking infrastructure and vehicle density has become a major concern for both citizens and urban 

planners. Studies show that a significant portion of urban traffic estimated between 20% to 30% in some cities 

is caused by drivers circling in search of parking. This not only results in lost time and increased fuel 

consumption but also contributes significantly to environmental pollution and overall traffic congestion. 

 

Conventional parking systems are largely manual and inefficient. They provide little to no real-time information 

about space availability, lack proper monitoring, and often lead to underutilization of parking facilities. Drivers 

are forced to rely on chance or local knowledge, leading to frustration and delay. Moreover, traditional systems 

do not support advance booking, dynamic pricing, or digital payments, which are now considered essential 

components of smart city infrastructure. 

 

1.5    Application 

    

Urban Public Parking Lots: The system can be implemented in municipal parking areas to provide real-time 

availability, optimize space usage, and reduce traffic congestion caused by vehicles searching for parking. 

Commercial Complexes and Malls: Shopping centers and commercial buildings can use the       system to 

offer a better customer experience through features like advance booking, automatic billing, and slot navigation, 

thereby improving footfall and operational efficiency. 

Airports and Railway Stations: High-traffic areas such as airports and railway stations often experience 

parking overflow. Hospitals and Educational Institutions: These establishments can use the system to 

allocate reserved parking slots for staff, students, emergency vehicles, and visitors. 

Corporate Offices and IT Parks: Corporate campuses can implement the system to monitor employee and 

visitor parking in real-time, reduce unauthorized parking. 
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Event Venues and Stadiums: During large events, managing thousands of vehicles becomes a logistical 

challenge. PSMS can help pre-allocate slots to ticket holders, guide them to their designated spaces, and reduce 

entry/exit delays. 

 Residential Societies and Gated Communities: The system can also be adapted for managing visitor parking, 

guest slot reservations, and real-time monitoring in apartment complexes and gated communities, improving 

security and space allocation. 

 

2. Aim 

The primary aim of this research is to design and develop a smart, efficient, and scalable Parking Space 

Management System (PSMS) that leverages modern technologies such as the Internet of Things (IoT), 

embedded systems, cloud computing, and mobile applications to solve the growing challenges of parking in 

urban and high-traffic areas. 

 

   The objectives can be divided into several key areas: 

 

 Smart Urban Mobility 

 Optimizes vehicle movement by reducing the time spent searching for parking. 

 Contributes to smart city infrastructure development. 

 

 Real-Time Parking Space 

  Monitoring Provides live updates of available and occupied parking slots. 

 Uses IoT sensors (Ultrasonic/IR) to detect vehicle presence. 

 

 Mobile and Web-based User Interface 

 Enables users to check availability, book slots, and make payments through a user-friendly app or 

web portal.Location-based services (Google Maps API) guide users to the nearest available parking space. 

 

 Digital Booking & Payment System 

 Users can reserve parking spots in advance. 

 Integrates with payment gateways (e.g., Razorpay, Stripe) for seamless digital transactions. 

 

 Traffic Congestion Reduction 

 Decreases the number of vehicles circulating in search of parking. 

 Helps improve traffic flow and reduce vehicle emissions. 

 

 Data Analytics and Reporting 

 Collects data for usage trends, peak hours, and revenue reports. 

 Assists parking managers in data-driven decision-making. 

 

 Admin Dashboard 

 Allows parking lot operators to: 

 Monitor occupancy in real-time 

 Manage bookings 

 View analytics and earnings 

 Control pricing dynamically 
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 Scalability and Integration 

 Can be scaled for multi-level or large public parking lots. 

 Can be integrated with municipal traffic systems, public transportation apps, or license plate 

recognition systems. 

  

 

 Security and Privacy 

 Ensures secure access to user and payment data. 

 Can be enhanced with license plate recognition or QR-based access. 

The proposed Parking Space Management System (PSMS) finds wide application in addressing the 

challenges of urban mobility and parking infrastructure management. One of the primary applications is in 

smart cities, where the system contributes significantly to intelligent transportation systems by enabling real-

time monitoring and efficient utilization of parking spaces. By integrating IoT sensors and cloud-based data 

processing, the system provides live updates on parking slot availability, helping drivers quickly locate and 

reserve spots, thereby reducing the time and fuel wasted in searching for parking. 

In commercial complexes, malls, airports, railway stations, and hospitals, where vehicle traffic is high and 

parking space is limited, the PSMS offers a seamless way to manage occupancy.  

Visitors can pre-book parking spaces via a mobile or web application, ensuring convenience and eliminating 

uncertainty. For residential societies and corporate campuses, the system can automate parking allocation, 

ensure only authorized vehicles access the facility, and reduce conflicts over reserved spots.Improved Security 

and Surveillance Parking systems often include surveillance cameras, license plate recognition (LPR), and 

access control to ensure the safety of parked vehicles. Unauthorized access can be prevented, and incidents like 

theft or damage can be monitored or recorded for further action. 

Another critical application is in municipal parking lots and on-street parking where the system can be 

deployed at scale. It allows city authorities to monitor utilization patterns, enforce parking policies effectively, 

and even implement dynamic pricing models based on demand. Furthermore, the system contributes to 

environmental sustainability by reducing traffic congestion and lowering vehicle emissions due to reduced 

idling. 

The PSMS is also beneficial for private parking lot operators, offering a complete administrative dashboard 

to track revenue, manage slots, monitor real-time availability, and generate usage analytics. These features 

allow operators to optimize operations and improve customer satisfaction. The system’s scalability and 

modularity make it suitable for multi-level parking structures and large event venues, where managing 

vehicle inflow and outflow efficiently is crucial. 

In future iterations, the system can be extended to support license plate recognition, electric vehicle (EV) 

charging slot integration, and AI-based predictive analytics to forecast parking demand. This adaptability 

makes it a viable component of evolving smart infrastructure ecosystems, ensuring long-term relevance and 

high impact in urban planning and mobility solutions. 
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3. Problem Statement 

In rapidly urbanizing cities, the increasing number of vehicles has led to a significant rise in demand for parking 

spaces, resulting in traffic congestion, fuel wastage, and driver frustration. Traditional parking systems are 

largely manual, inefficient, and incapable of providing real-time information about parking availability. Drivers 

often spend considerable time searching for vacant spots, especially during peak hours, which contributes to 

environmental pollution and stress. Furthermore, the absence of centralized control, automation, and secure 

access in many parking facilities leads to misuse, unauthorized parking, and revenue loss.There is a critical 

need for a smart parking space management system that can monitor, manage, and optimize the usage of 

parking spaces in real time. Such a system should be capable of detecting available slots, guiding drivers, 

automating payments, ensuring security, and collecting data for analysis. The goal is to create a reliable, user-

friendly, and scalable solution that enhances user convenience, improves traffic flow, supports sustainable 

urban development, and reduces operational overhead for parking lot administrators 

 Increasing Number of Vehicles 

Urban areas are experiencing a rapid rise in vehicle ownership, leading to a growing demand for parking spaces. 

However, infrastructure development has not kept pace with this growth, creating a gap between demand and 

available parking capacity. 

 Inefficient Traditional Parking Systems  

Most existing parking systems are manual, relying on human attendants or fixed signage. This results in poor 

space utilization, delays, and increased labor costs. There is minimal use of technology to monitor or manage 

the parking process. 

 Time Wasted Searching for Parking  

Drivers often spend a significant amount of time sometimes up to 30 minutes searching for available parking, 

especially in commercial and crowded areas. This causes frustration and reduces productivity. Most existing 

parking systems are manual, relying on human attendants or fixed signage. This results in poor space utilization, 

delays, and increased labor costs. 

 Traffic Congestion and Environmental Pollution  

Vehicles circling in search of parking spots contribute to unnecessary traffic congestion. This, in turn, increases 

fuel consumption and air pollution, impacting urban sustainability and the environment.The main goal of 

CHATXPERT is to design and develop a smart AI chatbot that uses Natural Language Processing (NLP) 

techniques to enable human-like, [1] interactive, and context-aware conversations. 

 Lack of Real-Time Information 

 Traditional parking setups do not offer real-time updates on slot availability. Drivers enter lots without 

knowing if there’s space, which leads to delays and inefficient use of existing infrastructure. 

 Lack of Data for Analysis and Optimization  

Most parking facilities do not collect data on occupancy, peak hours, or user behavior. Without this information, 

it's difficult for administrators to plan improvements or enforce policies effectively. 
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 Need for Smart, Automated, and Scalable Solutions 

 A modern parking system must include automated slot detection, digital payments, real- time updates, and 

centralized control. Additionally, it should be scalable and adaptable for integration with smart city 

infrastructure and future technologies. 

In the context of rapidly urbanizing cities, the exponential increase in the number of vehicles has resulted in a 

critical shortage of organized and efficient parking solutions. Traditional parking systems, which are 

predominantly manual, lack the ability to provide real-time information about parking space availability and 

are often plagued by inefficiencies, leading to several persistent issues. Drivers frequently spend excessive time 

searching for vacant parking spots, especially during peak hours, which not only causes traffic congestion but 

also leads to unnecessary fuel consumption, increased emissions, and heightened driver frustration. The 

absence of centralized monitoring and automation in existing parking facilities further exacerbates the problem, 

resulting in unauthorized parking, security vulnerabilities, and significant revenue losses for operators. 

In the contemporary era of rapid urbanization, cities across the globe are witnessing an unprecedented surge in 

vehicle ownership. This exponential growth in the number of vehicles has placed immense pressure on existing 

urban infrastructure, particularly in the domain of parking management. The traditional approaches to parking, 

which rely heavily on manual processes, static allocation, and limited technological intervention, are 

increasingly proving to be inadequate in addressing the complex challenges posed by modern urban mobility. 

As a result, the issue of parking has evolved from being a mere inconvenience to a significant urban planning 

and management challenge, with far-reaching implications for traffic flow, environmental sustainability, and 

the overall quality of urban life. 

One of the most pressing problems associated with traditional parking systems is the inefficiency in space 

utilization. In many urban areas, a substantial percentage of available parking spaces remain underutilized due 

to the lack of real-time information and poor visibility. Drivers are often forced to circle around parking lots or 

city blocks in search of vacant spots, leading to unnecessary congestion, wasted fuel, and increased emissions. 

This not only contributes to environmental degradation but also results in heightened levels of driver frustration 

and stress. The cumulative effect of these inefficiencies is a significant loss of productivity and a negative 

impact on the urban experience. 

Another critical issue is the absence of centralized monitoring and control in conventional parking facilities. 

Without a unified system to oversee parking operations, it becomes challenging for administrators to manage 

occupancy, enforce regulations, and respond to emergencies. The lack of automation and real-time data 

collection further exacerbates the problem, making it difficult to implement dynamic pricing, manage peak-

hour demand, or optimize resource allocation. In addition, manual ticketing and payment systems are prone to 

errors, delays, and revenue leakage, undermining the financial sustainability of parking operations. 
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4. Literature survey 
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5.   Architecture 

This diagram illustrates the architecture of a Smart Parking Management System. It integrates various 

components to manage parking slots, reservations, payments, user interactions, and real time monitoring via 

IoT devices,The architecture of the Parking Space Management System (PSMS) is designed to seamlessly 

integrate various technological components, providing an efficient and user-friendly parking experience for 

both administrators and end-users, (as Shown in Fig:-5.1). 

 

Fig 5.1:- End-to-End Smart Parking Solution Architecture 

The architecture of the Parking Space Management System (PSMS) is designed to seamlessly integrate various 

technological components, providing an efficient and user-friendly parking experience for both administrators 

and end-users. At the core of the system is the Backend Server, which acts as the central hub for managing data 

flow, authentication, business logic, and API handling. This server communicates with all other subsystems, 

ensuring real-time synchronization and smooth operation across the platform. 

For administrators, the system offers an Admin Dashboard that provides comprehensive control over parking 

operations. Through this dashboard, administrators can manage parking slots, monitor system status, control 

user bookings, and track revenue. 

optimization interact with the system through a dedicated Admin Dashboard, which provides comprehensive 

control and oversight. The dashboard allows for efficient slot management, user and booking control, revenue 

tracking, and system monitoring. Administrators can view real-time analytics and status updates, enabling them 

to make informed decisions, respond to operational issues, and optimize parking utilization. The dashboard’s 

intuitive interface streamlines administrative workflows, reduces manual intervention, and supports data driven 

management practices. 

End-users, on the other hand, interact with the system through a dedicated User Interface, typically accessed 

via a mobile application or web portal. This interface offers features such as navigation assistance, real-time 

slot availability, booking and reservation options, secure payments, and notifications. The user interface 

communicates directly with the backend server, ensuring that users always have up-to-date information and a 

seamless booking and payment experience the system offers a robust User Interface accessible via mobile 

applications or web portals. 

This interface empowers users with features such as navigation assistance, real-time slot availability, booking 

and reservation capabilities, secure payments, and timely notifications. By connecting directly to the backend 

server, the user interface ensures that drivers always have access to the most current information, making the 
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parking experience convenient, efficient, and stress-free. The system’s focus on user-centric design not only 

enhances satisfaction but also encourages widespread adoption.  

A critical component of the PSMS is its integration with IoT Devices. These include ultrasonic or infrared 

sensors for detecting vehicle presence, cameras for surveillance or license plate recognition, RFID/barcode 

scanners for access control, display screens for on-site information, and boom barriers for automated entry and 

exit. These devices continuously send sensor data and event notifications (such as entry or exit) to the backend 

server, which processes this information to update slot status and manage access These include ultrasonic or 

infrared sensors for detecting vehicle presence, cameras for surveillance or license plate recognition, RFID or 

barcode scanners for automated access control. 

 

1. Admin Dashboard 

 Functions: 

 Slot Management → Manage parking slots (availability, allocation, etc.). 

 User & Booking Control → Oversee user reservations and parking activities. 

 Revenue Tracking → Track financial transactions. 

 System Monitoring → Monitor overall performance and operations. 

 Actors: Used by the Admin. 

 

2. User Interface (Mobile/Web App) 

 Functions for Users: 

 Navigation → Guides user to available slots. 

 Slot Availability → Shows real-time free slots. 

 Booking/Reservation → Allows advance slot booking. 

 Payments → Integrated digital payment system. 

 Notifications → Alerts for booking confirmation, expiry, or availability. 

 

3. Backend Server 

 Core Logic: 

 API Handling → Communication between frontend (user/admin apps) and backend. 

 Database Management → Reads/writes user, slots, and transaction data. 

 Authentication → Ensures secure access. 

 Business Logic → Implements rules for booking, cancellations, pricing, etc. 

 

4. Database 

 Stores all critical information: 

 Users (profiles, authentication). 

 Parking Slots (status: occupied/free). 

 Transactions (payments, bookings). 

 Logs (entry/exit history, events). 

 

5. Third-Party Integrations 

 Adds external services: 

 Payment Gateway → Online transactions. 

 GPS/Map Services → Navigation to the slot. 

 Notification Service → SMS, email, or push alerts. 
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6. Conclusion 

 The Parking Space Management System project successfully demonstrates the potential of smart technologies 

to address one of the most common urban challenges: inefficient parking. By utilizing real-time slot detection, 

user-friendly interfaces, and automated entry and payment features, the system provides a reliable solution to 

reduce traffic congestion, save time, and improve overall user convenience.The integration of sensors or 

camera-based detection, along with digital reservation and payment systems, significantly enhances the 

accuracy, transparency, and ease of parking operations. The system not only benefits drivers by guiding them 

to available spots quickly but also assists administrators in monitoring parking space usage, generating reports, 

and managing revenue efficiently.Moreover, the project contributes to environmental sustainability by reducing 

unnecessary vehicle movement and lowering emissions associated with prolonged idling. While there are some 

limitations such as hardware costs and dependence on stable network connectivity the benefits of improved 

parking efficiency, enhanced user experience, and potential integration with smart city infrastructure outweigh 

these challenges. 

In conclusion, the Parking Space Management System proves to be a practical, scalable, and impactful solution 

for modern urban infrastructure. With future enhancements in sensor technology, AI integration, and wider 

adoption, such systems can play a key role in building smarter, greener, and more organized cities.The 

administrative aspect of the system is equally robust, providing facility managers with comprehensive tools to 

monitor slot usage, control user access, track revenue, and generate analytical reports. The admin dashboard 

integrates real-time system monitoring with historical data analysis, empowering administrators to optimize 

parking management strategies based on usage patterns and demand trends. 

  This data-driven approach supports better decision-making, enabling dynamic pricing models and 

efficient allocation of parking resources. Moreover, the backend system is designed with security and scalability 

in mind, employing authentication protocols and database management techniques to safeguard sensitive user 

and transaction information while allowing the system to expand to accommodate larger parking facilities or 

multiple locations. 

From a technological perspective, the PSMS exemplifies the convergence of multiple disciplines including 

embedded systems, software engineering, and network communications. The use of IoT devices for physical 

space monitoring, coupled with cloud-based processing and third-party service integrations such as payment 

gateways and GPS mapping, results in a seamless, automated parking solution.This multidisciplinary approach 

not only ensures operational efficiency but also makes the system adaptable to different parking environments, 

ranging from small private lots to large public or commercial complexes. The modular architecture allows for 

the easy incorporation of new technologies or functionalities, such as AI-driven predictive analytics or electric 

vehicle charging station integration, enhancing the system’s relevance in the evolving landscape of smart 

cities.The societal benefits of implementing such a system are profound. By optimizing parking availability 

and reducing the time vehicles spend idling or circling in search of parking, PSMS contributes to lower fuel 

consumption and reduced air pollution key factors in improving urban air quality and public health.  

The convenience offered to users, through features like mobile payments and real-time notifications, enhances 

overall satisfaction and encourages the adoption of smart transportation solutions. Furthermore, by enabling 

dynamic pricing and better revenue management, parking lot owners and municipal authorities can improve 

financial sustainability while offering equitable access to parking resources.Despite these advantages, the 

implementation of the PSMS also presents challenges that must be carefully addressed. IoT devices and sensors, 

while effective, require reliable power sources and regular maintenance to ensure accuracy and prevent system 
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failures. Data privacy and security concerns are paramount, especially given the sensitive nature of user 

information and financial transactions. 
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