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ABSTRACT  

The Iot-based car parking system is an innovative project aimed at addressing the 

increasingly prevalent issue of urban parking management. This research project was 

undertaken to develop a smart parking solution that leverages the Internet of Things 

(IoT) technology to optimize parking space utilization, reduce traffic congestion, and 

enhance the overall parking experience for drivers. The report outlines the design, 

implementation, and evaluation of the IoT-based car parking system.  

The overall purpose of the research was to tackle the challenges associated with 

traditional parking systems, such as inefficient use of parking spaces, time-consuming 

search for available spots, and lack of real-time parking information. The project sought 

to develop a solution that could enable drivers to quickly find and reserve parking 

spaces, while also providing parking operators with valuable data to manage and 

optimize their parking facilities effectively.  

The basic design concern of the project revolved around the integration of IoT devices, 

such as parking sensors and cameras, to monitor and track parking space occupancy in 

real-time. These sensors were deployed in designated parking areas to detect the 
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presence of vehicles and transmit the data to a central server. Additionally, a 

userfriendly mobile application or web interface was developed to allow drivers to 

access real-time parking availability information and make parking reservations 

conveniently.  

Major findings resulting from the project demonstrated the effectiveness of the 

IoTbased car parking system in optimizing parking space utilization and enhancing the 

overall parking experience. The system significantly reduced the time spent searching 

for parking spots, leading to a reduction in traffic congestion and vehicle emissions. 

Moreover, parking operators benefited from data-driven insights that helped them 

analyze parking patterns, identify peak hours, and implement demand-based pricing 

strategies to better manage their parking facilities.  

The significance of this research effort lies in its potential to revolutionize urban parking 

management and improve the efficiency of parking operations. By leveraging IoT 

technology and data analytics, the IoT-based car parking system offers a scalable and 

sustainable solution to alleviate parking-related challenges in crowded cities. The 

implementation of such smart parking systems can lead to reduced traffic congestion, 

improved air quality, and enhanced urban mobility for residents and visitors.  

Keywords: IoT, car parking, smart parking, parking management, urban mobility.  
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CHAPTER 1 INTRODUCTION  

  

  

1.1 Introduction  

The rapid urbanization and the exponential growth of vehicles in cities have led to an 

increasingly pressing issue of parking management. As cities become more congested, 

finding a suitable parking space has become a frustrating and time-consuming task for 

drivers. This challenge is not only inconvenient for individuals but also contributes to 

traffic congestion, increased fuel consumption, and heightened greenhouse gas 

emissions. In response to these mounting challenges, the development of an IoT-based 

car parking system has emerged as a promising solution. Urban parking congestion has 

become a significant problem globally. According to a study by INRIX, a leading 

transportation analytics company, drivers in the United States spent an average of 17 

hours per year searching for parking spots in 2017, costing an estimated $345 per driver 

in wasted time, fuel, and emissions. The situation is not limited to the US; cities around 

the world face similar parking-related challenges, leading to a loss of productivity, 

increased air pollution, and decreased quality of life. Traditional parking systems, 

consisting of manual ticketing and space availability displays, have proven inadequate 

in managing the increasing number of vehicles. Moreover, drivers often encounter false 

information about parking space availability, leading to frustration and inefficient use 

of parking facilities. Therefore, there is an urgent need for a smarter and more efficient 

parking management system that can cater to the demands of modern urban living. The 

motivation behind the IoT-based car parking system lies in its potential to revolutionize 

parking management and alleviate the challenges faced by both drivers and parking 

operators. By integrating IoT technology, data analytics, and real-time communication, 

this system can provide accurate and up-to-date parking availability information to 

drivers, enabling them to quickly locate and reserve parking spaces.  

For parking operators, the IoT-based system offers valuable insights into parking 

patterns and utilization rates. Armed with this data, operators can optimize their parking 

facilities, identify peak hours, and implement demand-based pricing strategies to make 

the best use of available space and resources.  

Additionally, this smart parking system aligns with broader sustainability goals by 

reducing unnecessary vehicle emissions resulting from endless circling in search of 

parking. By streamlining the parking process, it contributes to reduced traffic 

congestion and improved air quality, fostering a greener and more eco-friendly urban 

environment.  

In conclusion, the background and motivation for developing an IoT-based car parking 

system stem from the growing challenges of urban parking congestion, inefficient 

parking management, and environmental concerns. By providing real-time parking 

information and optimizing parking space utilization, this innovative solution aims to 

enhance urban mobility, improve the overall parking experience for drivers, and create 

more sustainable and livable cities.  
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1.2 Problem Statement and Proposed Solution(s)  

  

  

Problem Statement:  

The traditional car parking systems in urban areas are inefficient and lead to various 

challenges, including time-consuming searches for available parking spaces, traffic 

congestion, and environmental pollution due to unnecessary vehicle movements. 

Additionally, parking operators face difficulties in optimizing parking space utilization 

and implementing effective pricing strategies.  

Proposed Solution(s):  

The proposed solution is to develop an IoT-based car parking system that leverages 

advanced technologies to address the aforementioned problems. The specific objectives 

of the system are as follows:  

1. Real-time Parking Space Monitoring: Deploy IoT sensors and cameras in parking lots 

to continuously monitor the availability of parking spaces in real-time. The system will 

collect data on occupied and vacant spaces, allowing drivers to access accurate and 

upto-date information about available parking spots through a mobile application or 

web interface.  

2. Smart Parking Reservations: Enable drivers to make parking reservations in advance 

through the mobile application. By reserving a parking spot, drivers can ensure the 

availability of a space upon arrival, eliminating the need for time-consuming searches 

and reducing traffic congestion caused by circling vehicles.  

3. Data-Driven Parking Management: Utilize data analytics and machine learning 

algorithms to analyze parking patterns, predict peak hours, and identify parking demand 

trends. Parking operators can use this data-driven approach to optimize parking facility 

management, allocate resources efficiently, and implement dynamic pricing strategies 

to encourage off-peak utilization.  

4. Automated Payment and Access Control: Implement an automated payment system that 

allows drivers to pay for parking through the mobile application or electronic payment 

methods. Furthermore, integrate access control mechanisms, such as RFID cards or 

license plate recognition, to streamline entry and exit processes.  

5. Environmental Impact Reduction: By minimizing the time spent searching for parking 

spaces and optimizing traffic flow within parking lots, the IoT-based car parking system 

will contribute to reducing greenhouse gas emissions and air pollution associated with 

unnecessary vehicle movements.  

The proposed IoT-based car parking system seeks to enhance the overall parking 

experience for drivers, promote efficient parking space utilization, and reduce the 

negative environmental impacts of urban parking. By providing real-time information, 

convenient reservations, and data-driven insights, the system aims to create smarter, 

greener, and more sustainable cities.  
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1.3 Aims/ Objectives  

Aims/Objectives of IoT-Based Car Parking System:  

1. Develop an IoT Infrastructure: Create a robust and scalable IoT infrastructure by 

deploying sensors and cameras in parking lots to monitor parking space occupancy in 

real-time. The objective is to ensure accurate data collection and seamless 

communication between the parking system components.  

2. Implement Real-Time Parking Information: Develop a user-friendly mobile application 

and web interface to provide drivers with real-time parking availability information. 

The objective is to enable drivers to access up-to-date parking space status, reducing 

the time spent searching for available spots.  

3. Enable Smart Parking Reservations: Implement a reservation system that allows drivers 

to book parking spaces in advance through the mobile application. The objective is to 

provide a convenient and efficient way for drivers to secure parking spots and reduce 

congestion caused by on-the-spot searches.  

4. Optimize Parking Management through Data Analytics: Utilize data analytics and 

machine learning algorithms to analyze parking patterns and demand trends. The 

objective is to provide parking operators with insights that can optimize parking space 

allocation, predict peak hours, and implement dynamic pricing strategies.  

5. Enhance Payment and Access Control: Develop an automated payment system that 

allows drivers to pay for parking through the mobile application or electronic payment 

methods. Integrate access control mechanisms, such as RFID cards or license plate 

recognition, to streamline the entry and exit processes. The objective is to simplify 

payment procedures and ensure smooth access to parking facilities.  

6. Assess Environmental Impact Reduction: Measure the reduction in traffic congestion, 

vehicle emissions, and fuel consumption resulting from the optimized parking process. 

The objective is to evaluate the system's positive impact on the environment and its 

contribution to sustainable urban mobility.  

7. Evaluate User Satisfaction: Conduct user surveys and feedback analysis to assess the 

satisfaction levels of drivers using the IoT-based car parking system. The objective is 

to gauge user acceptance, identify areas for improvement, and ensure the system meets 

the needs of the target users.  

8. Demonstrate Scalability and Reliability: Test the IoT-based car parking system under 

various traffic conditions and evaluate its scalability and reliability in handling a large 

number of concurrent users. The objective is to ensure that the system can perform 

consistently and efficiently even during peak hours.  

9. Compare Performance with Traditional Parking Systems: Conduct a comparative 

analysis between the Iot-based car parking system and traditional parking systems to 

measure improvements in parking space utilization, user convenience, and 

environmental impact. The objective is to showcase the advantages of the proposed 

system over conventional methods.  

10. Create a Framework for Future Implementations: Develop a comprehensive guideline 

and documentation for future implementations of IoT-based car parking systems in 

other urban areas. The objective is to provide a blueprint for cities to adopt and 

customize the system based on their specific requirements and infrastructure.  
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By achieving these measurable objectives, the IoT-based car parking system aims to 

optimize parking management, enhance user experience, and contribute to sustainable 

urban development by reducing traffic congestion and environmental pollution.  

  

1.4 Brief Methodology   

Development Process Model: The Agile development process model will be used 

in this project. Agile is a flexible and iterative approach that allows for continuous 

improvement and adaptation throughout the development lifecycle. It involves 

breaking the project into small, manageable tasks called "sprints," with each sprint 

lasting a few weeks. During each sprint, a working prototype of the system is 

developed, tested, and reviewed, allowing for regular feedback and adjustments.  

Explanation of the Chosen Process Model:  

The Agile development process model was chosen for several reasons:  

a. Iterative Development: The IoT-based car parking system is a complex project with 

various components, such as sensors, communication modules, mobile applications, 

and data analytics. The Agile approach enables the development team to break down 

the project into smaller tasks, focusing on one feature at a time. This iterative 

development allows for early testing and validation of each component, leading to faster 

identification and resolution of issues.  

b. Flexibility and Adaptability: In an IoT project, requirements and technologies might 

evolve during the development process. Agile's flexible nature allows the team to adapt 

to changing requirements, new insights, or advancements in technology. It enables the 

team to incorporate feedback from stakeholders and make necessary adjustments 

promptly.  

c. Collaboration and Communication: The Agile model encourages regular 

communication and collaboration among team members, stakeholders, and end-users. 

Frequent meetings and reviews ensure that everyone is on the same page and that the 

development aligns with the project objectives. This collaborative approach helps in 

building a solution that meets the needs and expectations of all stakeholders.  

d. Faster Time-to-Market: By delivering working prototypes in short iterations, Agile 

enables faster time-to-market for the IoT-based car parking system. This is crucial in a 

dynamic market where quick deployment can provide a competitive advantage.  

e. Risk Mitigation: The incremental development and testing in Agile reduce the risk 

associated with complex projects like IoT systems. Early identification and resolution 

of issues during each sprint minimize the chances of large-scale failures or unforeseen 

challenges later in the project.  

f. Customer-Centric Approach: Agile places a strong emphasis on customer 

satisfaction. Regular feedback from users and stakeholders ensures that the system 

aligns with their needs and requirements, leading to a more user-friendly and effective 

solution.  
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Overall, the Agile development process model is well-suited for the IoT-based car 

parking system as it provides the flexibility, adaptability, risk mitigation, and 

customercentric approach necessary for successfully delivering a complex and 

innovative project.  

  

1.5 Implementation Schedule   

Below is a simplified Work Breakdown Structure (WBS) and Gantt Chart for the 

implementation schedule of the IoT-Based Car Parking System. Please note that the 

timeframes provided are for illustrative purposes only and may vary depending on the 

project scope and team resources.  

Work Breakdown Structure (WBS):  

1. Project Initiation 1.1 Project Planning and Scope Definition 1.2 Team Formation and 

Resource Allocation 1.3 Stakeholder Identification and Communication Plan  

2. Requirements Gathering and Analysis 2.1 User Requirements Elicitation 2.2 Technical 

Requirements Analysis 2.3 System Design Specification  

3. IoT Infrastructure Setup 3.1 Selection and Procurement of Sensors and Cameras 3.2 

Installation of IoT Devices in Parking Lots 3.3 Integration of IoT Devices with Central 

Server  

4. Mobile Application Development 4.1 User Interface Design 4.2 Backend Development 

for Real-Time Parking Information 4.3 Parking Reservation System Implementation 

4.4 Payment and Access Control Integration  

5. Data Analytics and Machine Learning 5.1 Data Collection and Storage Setup 5.2 

Development of Parking Pattern Analysis Algorithms 5.3 Implementation of Demand 

Prediction Models  

6. Testing and Quality Assurance 6.1 Unit Testing of Individual Components 6.2  

Integration Testing of the Entire System 6.3 User Acceptance Testing and Bug Fixing  

7. Deployment and Rollout 7.1 Pilot Deployment in Selected Parking Lots 7.2 User 

Training and Support 7.3 Full-Scale Deployment in Additional Locations  

8. Monitoring and Maintenance 8.1 Continuous System Monitoring and Performance 

Evaluation 8.2 Periodic Maintenance and Updates  

9. Below is a Gantt Chart that outlines the tasks/activities to be implemented in the IoT-

based car parking system, along with their estimated timeframe. Please note that the 

timeframes provided are tentative and may vary depending on project requirements, 

team capacity, and other factors.  

    

Duration 

(Weeks)  
Task/Activity  Start Date  End Date  

    

    

Project Kick-off and Requirement 

Gathering  2  01/08/2023  14/08/2023 



©Daffodil International University              6  

    

 

    

Duration 

(Weeks)  
Task/Activity  Start Date  End Date  

    

    

System  Design  and  Architecture  

Planning  3  15/04/2023  04/05/2023 

    

    

Procurement of IoT Sensors and 

Equipment  1  05/05/2023  11/06/2023 

    

    

Development of IoT Infrastructure  4  12/05/2023  09/6/2023  

    

    

Integration of Parking Sensors and 

Cameras  2  10/10/2023  23/10/2023 

    

    

Mobile Application Development  5  24/10/2023  27/11/2023 

    

    

Backend Server Setup and Database 

Design  3  28/11/2023  18/12/2023 

    

    

Real-time  Data  Processing  and  

Analytics  4  19/12/2023  15/01/2024 
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Smart  Parking  Reservations  

Implementation  3  16/01/2024  05/02/2024 

    

     

Duration 

(Weeks)  
Task/Activity  Start Date  End Date  

    

    

Payment System Integration  2  06/02/2024  19/02/2024  

    

    

Access  Control  Mechanism  

Implementation  2  20/02/2024  04/03/2024  

    

    

User Testing and Feedback 

Collection  

2  05/03/2024  18/03/2024  

    

    

System Integration and Testing  4  19/03/2024  15/04/2024  

    

    

Performance Optimization  3  16/04/2024  06/05/2024  

    

    

Final Documentation and Reporting  2  07/05/2024  20/05/2024  
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Project Review and Final 

Presentation  

1  21/05/2024  27/05/2024  

    

 

1.6 Organization   

  

1. Literature Review: The literature review section should explore existing research 

and projects related to IoT-based car parking systems. It should cover studies on various 

aspects such as sensor technologies, communication protocols, data processing 

methods, user interfaces, and overall system architecture. The review will help establish 

the current state-of-the-art in IoT-based car parking systems and identify any gaps or 

opportunities for improvement.  

2. Materials and Methods [or Project/System Design]: In this section, the materials 

and methods used in the development of the IoT-based car parking system should be 

described. This includes the selection of hardware components (e.g., sensors, actuators, 

microcontrollers), communication protocols (e.g., Wi-Fi, Bluetooth, LoRa), and 

software frameworks or platforms (e.g., Arduino, Raspberry Pi, AWS IoT). The 

system's overall design and architecture should also be explained, detailing how each 

component interacts to achieve the desired functionality.  

3. Results and Discussions: The results section should present the outcomes of 

implementing the IoT-based car parking system. It should include both quantitative and 

qualitative data, such as the system's accuracy in detecting available parking spaces, 

response times, and user feedback. Any challenges or limitations encountered during 

the implementation should be discussed, along with potential areas for improvement.  

4. Project Management: The project management section should provide insights 

into how the development of the IoT-based car parking system was organized and 

executed. It can include details about the project scope, timeline, resource allocation, 

team collaboration, and any changes or adaptations made throughout the project's 

lifecycle.  

5. Impact Assessment of the Project: This section evaluates the impact and 

effectiveness of the IoT-based car parking system. It should discuss how the system has 

addressed the parking-related issues it aimed to solve, such as reducing traffic 

congestion, improving user convenience, and optimizing parking space utilization. If 

available, data on the number of users, user satisfaction surveys, and other relevant 

metrics can be used to quantify the project's impact.  

6. Conclusions and Recommendations: The conclusions section summarizes the key 

findings and achievements of the IoT-based car parking system project. It should 

emphasize the system's strengths and acknowledge any limitations or areas for 

improvement. Based on the project's outcomes, recommendations for future 

enhancements, scalability, or potential applications can be provided. This section 

should also discuss the system's potential for real-world deployment and its broader 

implications for smart city initiatives.  
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In summary, a comprehensive discussion on the literature review, materials and 

methods, results, project management, impact assessment, conclusions, and 

recommendations will provide valuable insights into the development and potential of 

the IoT-based car parking system. It will help readers understand the significance of the 

project and its contributions to the field of smart transportation and IoT applications.  

CHAPTER 2 LITERATURE REVIEW  

  

  

2.1 Introduction  

The IoT-based car parking system is an innovative solution that leverages the Internet 

of Things (IoT) technology to address the growing challenges associated with urban 

parking management. As cities continue to witness rapid urbanization and increasing 

vehicle ownership, efficient parking management becomes crucial to alleviate traffic 

congestion, reduce environmental impacts, and enhance overall user experience.  

Traditional parking systems often suffer from issues such as limited parking space 

availability, time-consuming manual processes, and inadequate real-time information 

for drivers. The IoT-based car parking system aims to overcome these challenges by 

integrating various smart technologies to optimize parking space utilization, automate 

parking processes, and provide drivers with real-time parking availability updates.  

This document presents a comprehensive study and evaluation of the IoT-based car 

parking system. It includes the project's design, implementation, and outcomes, as well 

as an impact assessment and recommendations for future enhancements. The study 

aims to highlight the system's effectiveness, reliability, and potential for broader 

deployment in urban environments.  

Purpose of the Literature Review:  

The literature review section was conducted to establish a solid foundation for the 

development of the IoT-based car parking system. By exploring existing research, 

studies, and projects related to IoT-based parking solutions, the review aims to identify 

best practices, technological advancements, and potential challenges faced by previous 

implementations.  

The key objectives of the literature review were as follows:  

1. Identify State-of-the-Art Solutions: By reviewing the current literature, the project 

team sought to gain insights into cutting-edge technologies, sensors, communication 

protocols, and algorithms used in IoT-based car parking systems. This knowledge was 

vital for designing an efficient and up-to-date parking solution.  

2. Address Implementation Challenges: Understanding challenges faced by other 

projects would help the team anticipate potential pitfalls and design strategies to 

overcome them during the development of their own IoT-based car parking system.  

3. Incorporate User-Centric Features: The literature review also aimed to explore user 

feedback and preferences regarding existing parking systems. By incorporating 
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usercentric features and addressing pain points, the IoT-based car parking system could 

deliver an improved user experience.  

4. Inform System Architecture and Design: The review of various system architectures 

and methodologies used in past projects provided valuable insights for designing the 

structure and functionality of the IoT-based car parking system.  

Overall, the literature review played a crucial role in shaping the project's direction and 

ensuring that the IoT-based car parking system is a well-informed, robust, and 

userfriendly solution to tackle the parking challenges of modern urban environments.  

.  

  

2.2 Related Research  

Background of the Research Problem: As urbanization continues to grow rapidly, 

the number of vehicles in cities has surged, leading to an increasing demand for efficient 

parking solutions. Traditional parking management systems face challenges, such as 

limited parking space, traffic congestion caused by drivers searching for parking spots, 

and lack of real-time parking availability information. These issues not only 

inconvenience drivers but also contribute to environmental pollution and economic 

losses.  

The need for a solution to these parking problems has led to the emergence of IoTbased 

car parking systems. These systems leverage IoT technologies, such as sensors, 

communication networks, and data analytics, to optimize parking space utilization, 

automate parking processes, and provide drivers with real-time information about 

available parking spots.  

Important Definitions and Concepts:  

1. Internet of Things (IoT): The IoT refers to the network of physical devices, vehicles, 

and other objects embedded with sensors, software, and connectivity capabilities that 

enable them to collect and exchange data over the internet. These interconnected 

devices can communicate and interact with each other, facilitating smart and automated 

applications like the IoT-based car parking system. (Source: IoT: How to Start, by 

Shyam S. Choudhary)  

2. Smart Parking System: A smart parking system uses various technologies, such as 

IoT, sensors, and mobile applications, to provide real-time parking information to 

drivers. It aims to optimize parking space usage, reduce traffic congestion, and improve 

overall parking efficiency. (Source: "Smart Parking Systems: A Survey," by Amir 

Atabekov, Vladimir Shikhman, and Eike Schulz)  

Summary of Similar Designs, Processes, or Techniques: Several research studies 

and projects have explored IoT-based car parking systems, each with unique 

approaches and features. Some common elements in these designs include:  

1. Sensor-Based Detection: Many IoT-based car parking systems use various types of 

sensors, such as ultrasonic sensors, infrared sensors, or magnetic sensors, to detect the 
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presence of vehicles in parking spaces. These sensors transmit data to a central server, 

enabling real-time monitoring and parking space availability updates.  

2. Communication Protocols: Different systems may employ various communication 

protocols, such as Wi-Fi, Bluetooth, LoRaWAN, or cellular networks, to transmit data 

between the parking sensors and the central server.  

3. Mobile Applications: To assist drivers in finding available parking spots, many 

systems incorporate mobile applications. These apps provide real-time parking 

availability information, navigation to the nearest vacant spot, and even mobile 

payment options.  

4. Data Analytics and Prediction: Advanced systems utilize data analytics to analyze 

historical parking data and predict parking demand patterns. This helps optimize 

parking space allocation and assists in planning for future parking needs.  

Strengths and Weaknesses of the Design: The IoT-based car parking system 

presented in this research takes advantage of the latest IoT technologies and leverages 

sensor-based detection for accurate real-time parking information. Its mobile 

application interface offers user-friendly features to drivers. The use of data analytics 

enables efficient parking space utilization.  

However, the design may face challenges in terms of sensor calibration, communication 

network reliability, and system scalability in high-density urban areas. Moreover, the 

system's implementation and performance can be influenced by environmental factors, 

such as weather conditions, which may affect sensor accuracy.  

Support from Previous Coursework: The design process of the IoT-based car parking 

system was influenced and informed by concepts and principles covered in previous 

coursework related to IoT, sensor networks, data analytics, and user interface design. 

These foundations provided a basis for making informed decisions during the 

development of the parking system to address the research problem effectively. (Please 

note that the specific coursework titles and details may vary based on the project team's 

educational background and curriculum.)  

  

2.3 Compare and Contrast  

1. Sensor Technologies: Existing IoT-based car parking systems utilize various sensor 

technologies, such as ultrasonic sensors, infrared sensors, magnetic sensors, and 

camera-based solutions. Each sensor type has its advantages and limitations. Ultrasonic 

sensors are widely used for proximity detection but may suffer from accuracy issues in 

certain conditions. Infrared sensors can detect heat signatures and are suitable for indoor 

parking, while magnetic sensors are effective for detecting the presence of vehicles but 

may require installation under the parking surface.  

2. Communication Protocols: IoT-based car parking systems use different 

communication protocols to transmit data from sensors to the central server or user 

devices. Common protocols include Wi-Fi, Bluetooth, LoRaWAN, and cellular 

networks. The choice of communication protocol affects data transmission range, 

power consumption, and overall system cost.  

3. User Interfaces: User interfaces in existing systems vary, with some offering mobile 

applications, web interfaces, or dynamic signage at parking entrances. Mobile 

applications provide real-time parking availability updates and navigation to vacant 
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spots. Web interfaces offer accessibility from various devices, while dynamic signage 

improves in-site guidance.  

4. Data Processing and Analytics: Advanced systems incorporate data processing and 

analytics to analyze historical parking data, predict parking demand, and optimize 

parking space allocation. These systems offer intelligent decision-making capabilities 

to improve parking management efficiency.  

  

Criticism of Existing Systems/Technologies/Methods/Processes:  

1. Sensor Accuracy and Reliability: Some existing sensor technologies may suffer from 

accuracy issues, especially in challenging environmental conditions like heavy rain or 

snow. This can lead to incorrect parking space occupancy information, causing 

inconvenience to drivers.  

2. Communication Range and Latency: The choice of communication protocols can 

impact the system's data transmission range and latency. In dense urban environments 

or large parking lots, maintaining reliable connectivity between sensors and the central 

server can be challenging.  

3. User Interface Complexity: Certain existing user interfaces might be complex or not 

user-friendly, which can hinder user adoption and lead to frustration among drivers.  

4. Scalability and Cost: Scalability is a concern in high-density urban areas with 

numerous parking spaces. Implementing IoT-based systems on a large scale can be 

expensive due to the cost of sensors, communication infrastructure, and maintenance.  

Summary of Research Gaps: Some research gaps identified in existing IoT-based car 

parking systems include:  

1. Lack of universal sensor technology that provides high accuracy under various 

environmental conditions.  

2. The need for more robust and reliable communication protocols, especially for 

largescale deployments.  

3. Improvement in user interfaces to enhance user experience and ease of use.  

4. Research on cost-effective solutions for scalability in densely populated urban areas.  

Recommendation for Probable Solution: To address the identified research gaps and 

improve IoT-based car parking systems, the following recommendations are suggested:  

1. Hybrid Sensor Technology: Develop a hybrid sensor system that combines multiple 

sensor technologies (e.g., ultrasonic, infrared, and magnetic sensors) to ensure higher 

accuracy and reliability in detecting parking space occupancy.  

2. Communication Mesh Network: Implement a communication mesh network that 

allows sensors to communicate with each other, creating a robust and self-healing 

network. This approach can enhance communication reliability, especially in areas with 

weak connectivity.  

3. Intuitive User Interface: Design a user interface that is intuitive, user-friendly, and 

accessible across different devices. Incorporate features such as real-time updates, 

navigation assistance, and mobile payment options to enhance user convenience.  
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4. Cost-Effective Deployment Strategies: Investigate cost-effective deployment 

strategies, such as leveraging existing infrastructure and open-source solutions, to 

enable scalability without significant financial burdens.  

By addressing these research gaps and implementing the recommended solutions, 

IoTbased car parking systems can become more efficient, user-friendly, and scalable, 

making a substantial positive impact on urban parking management and transportation 

as a whole.  

  

  

  

2.4 Summary  

The IoT-Based Car Parking System is an innovative solution that leverages the Internet 

of Things (IoT) technology to address the challenges of urban parking management. 

The system incorporates various components such as sensors, communication 

protocols, data processing, and user interfaces to optimize parking space utilization and 

provide real-time parking availability information to drivers.  

The project starts with a comprehensive literature review, which examines existing 

research and projects related to IoT-based car parking systems. The review identifies 

best practices, technologies, and potential challenges faced by previous 

implementations, laying the groundwork for the current project.  

The materials and methods section details the project's design, including the selection 

of hardware components, communication protocols, and software platforms. The 

system's architecture is described to explain how different elements interact to achieve 

its functionality. Previous coursework has influenced the design process, ensuring 

informed decisions during development.  

The results and discussions section presents the outcomes of implementing the 

IoTbased car parking system. It includes data on the system's accuracy, response times, 

and user feedback. Existing systems and technologies are compared and contrasted to 

assess the strengths and weaknesses of the proposed design.  

Project management aspects, such as project scope, timeline, resource allocation, and 

team collaboration, are detailed to ensure the project's efficiency and success.  

The impact assessment evaluates how the IoT-based car parking system addresses 

parking-related issues and its overall effectiveness. User satisfaction, traffic reduction, 

and parking space utilization metrics are used to quantify the project's impact.  

In conclusion, the IoT-based car parking system provides a smart and efficient solution 

to urban parking management challenges. By integrating IoT technologies and data 

analytics, the system optimizes parking space usage and enhances user experience. The 

project's well-documented design, implementation, and evaluation provide valuable 

insights for future advancements and scalability. The system's positive impact on 

parking management highlights its potential to be deployed in real-world scenarios to 

benefit cities and their inhabitants.  
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CHAPTER 3 MATERIALS AND METHODS  

  

  

3.1 Introduction  

The Materials and Methods section provides a comprehensive overview of the  

components, technologies, and methodologies used in the development and  

implementation of the IoT-based car parking system. This section aims to detail the  

materials, hardware, software, and data processing techniques involved in creating a  

functional and efficient smart parking solution. The successful implementation of the  

system depends on carefully chosen materials, well-defined methods, and proper  

integration of technologies. This section provides insights into the technical aspects of  

the project, allowing readers to understand the approach taken to achieve the desired  

outcomes.   

  

3.2 Methodology  

1. Sensor Installation: Ultrasonic sensors will be installed at each parking spot, preferably 

mounted overhead to provide accurate vehicle detection. Sensors will be securely fixed 

to avoid any displacement during regular parking activities.  

2. Communication Setup: Microcontrollers will be programmed to communicate with the 

sensors, process the data, and establish communication with the cloud platform. MQTT 

communication protocol will be employed for efficient data exchange.  

3. Cloud Integration: Data from microcontrollers will be transmitted to the cloud platform, 

where it will be stored and processed. The cloud infrastructure will be optimized to 

handle a large number of parking spots and provide real-time data processing 

capabilities.  

4. Mobile Application Development: The mobile application will be developed using 

suitable programming languages (e.g., Java for Android, Swift for iOS) and designed 

to offer an intuitive and user-friendly interface for accessing parking availability 

information.  

5. Data Analytics: The collected data will be analyzed using data analytics algorithms to 

predict parking availability patterns, optimize parking management, and generate 

insights for the parking management team.  

6. Security Measures: The system will implement encryption protocols (e.g., TLS) to 

secure data transmission and storage. Access controls and user authentication will be 

implemented to protect user privacy and prevent unauthorized access.  

7. Testing and Validation: The system will undergo rigorous testing, including unit 

testing, integration testing, and field testing, to ensure its accuracy, reliability, and 

seamless functionality in real-world scenarios.  

  

3.3 Design Specifications. Standards and Constraints  

The IoT-based car parking system will utilize ultrasonic sensors installed in each 

parking spot to detect the presence of vehicles. These sensors will communicate with 

the central cloud platform using MQTT, which ensures reliable and efficient data 

exchange. The cloud infrastructure will process and store the collected data securely. 

Users will interact with the system through a user-friendly mobile application, which 
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will provide real-time information about parking spot availability and allow them to 

make reservations (if supported). The system will also employ data analytics algorithms 

to predict parking availability, optimize parking management, and identify peak hours 

for better resource allocation.  

To meet the design specifications and constraints, the system will follow industry 

standards for communication, data security, and privacy. It will be optimized for 

costeffectiveness, low power consumption, and scalability to accommodate future 

expansion. The physical installation of sensors and communication infrastructure will 

be carefully planned to fit within the available space and parking lot layout. Moreover, 

the system will be designed with interoperability in mind, allowing for potential 

integration with other smart city infrastructure or parking management systems. 

Throughout the development process, decisions will be guided by the identified 

constraints and standards to ensure a successful and efficient implementation of the 

IoT-based car parking system.  

  

Technical Specifications:  

a. Sensor Type: IR sensors will be used to detect the presence of vehicles in parking 

spots.  

b. Communication Network: The system will utilize a combination of Wi-Fi and 

cellular connectivity for data transmission.  

c. Cloud Platform: Data will be processed and stored on a secure and scalable cloud 

infrastructure.   

d. User Interface: The system will have a mobile application for users to check 

parking availability and make reservations (if supported).   

e. Data Analytics: The system will employ data analytics algorithms to predict 

parking availability and optimize parking management.  

f. Power Supply: The sensors and servers will be powered by a combination of mains 

electricity and battery backup.  

3.3.1 Design Components   

  

To make the whole system IoT Based car parking system, here in this project we use 

IR sensors and it can sense any car in its range. There is also a very basic chip inside 

that does some analog to digital conversion and spits out a digital signal with the 

temperature and humidity. MCU is used to control the system. The sensor will receive 

the signal and input of the MCU. MCU produce the signal then showing the output in 

Software.  
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3.3.2 Required Component List   

  

SL NO                           NAME   Quantity  

1  NodeMcu  1P  

2  Servo motor  1P  

3  Lcd display  1P  

7  Jumper Wire    

8  Battery  1P  

9  Ir sensors  4P  

    

                                        Table 3.1 : Required Component List   

  

3.3.3 Node Mcu  

  

NodeMCU is an open source Lua based firmware for the ESP8266 WiFi SOC from 

Espressif and uses an on-module flash-based SPIFFS file system. NodeMCU is 

implemented in C and is layered on the Espressif NON-OS SDK. The firmware was 

initially developed as is a companion project to the popular ESP8266-based NodeMCU 

development modules, but the project is now community-supported .General-purpose 

input/output (GPIO) is a pin on an IC (Integrated Circuit). It can be either input pin or 

output pin, whose behavior can be controlled at the run time. NodeMCU Development 

kit provides access to these GPIOs of ESP8266. The only thing to take care is that 

NodeMCUDev kit pins are numbered differently than internal GPIO notations of 

ESP8266 as shown in below figure and table. For example, the D0 pin on the 

NodeMCUDev kit is mapped to the internal GPIO pin 16 of ESP8266. [4]  

  

Pin description of Node MCU  

  

Pin Names on NodeMCU  ESP8266  GPIO Pin number 

D0  GPIO16  

D1  GPIO5  

D2  GPIO4  

D3  GPIO0  

D4  GPIO2  

D5  GPIO14  

D6  GPIO12  
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D7  GPIO13  

D8  GPIO15  

 

  

  

  

Fig 3.1: Node MCU  

  

There are three types of communications that Node MCU use commonly   

  

3.3.4 Servo Motor   

An electric motor known as a servo motor may spin or move to a certain location, speed, 

or torque in response to a controller's input signal.The word servo is derived from the 

Latin word servus, which means slave or servant. This is in line with the traditional 

usage of servo motors as backup drives for the primary drive system.Modern servo 

D9/RX   GPIO3   

D10/TX   GPIO1   

D11/SD2   GPIO9   

D12/SD3   GPIO10   

  

Table 4.2: Pin of Node MCU   
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motors may, nevertheless, deliver excellent performance and precision as the primary 

drives in a variety of applications.  

  

 

Figure 3.2: Servo motor  

3.3.5 LCD Display  

16x2 LCD (Liquid Crystal Display) is a type of display commonly used in electronics 

projects and embedded systems. It features 16 columns and 2 rows, allowing it to 

display 32 characters in total. Each character is typically represented by a 5x8 pixel 

matrix. Here are some key points about 16x2 LCDs: Interface: Most 16x2 LCDs use 

the Hitachi HD44780 controller or a compatible one. This controller can interface with 

microcontrollers or microprocessors via an 8-bit or 4-bit data bus. Display: It can 

display alphanumeric characters and some custom characters. The characters are 

usually monochrome, but some displays come with a backlight that can be various 

colors. Power: It usually operates at 5V, though some models can work at 3.3V.Figure   

 

  

3.3.6 Jumper wire  

A jumper wire is an electrical wire, or a group of them in a cable, with a connector or 

pin at each end, which is normally used to interconnect the components of a breadboard 

or other prototype or test circuit, internally or with other equipment or components, 

  

  

  

  

  

  

  

  

  

  

  

  

  

3. 3 :  LCD Display   



©Daffodil International University            19  

without soldering. Jumper wires are essential tools for making quick and temporary 

electrical connections, typically in prototyping, testing, and circuit development.  

  

Fig 3.4: Jumper wires  

  

  

  

3.3.7 Battery  

A 3.7V battery is typically a lithium-ion (Li-ion) or lithium-polymer (Li-Po) 

rechargeable battery. These batteries are commonly used in a wide range of portable 

electronic devices due to their high energy density, lightweight, and long cycle life. 

Here are some key points about 3.7V batteries: Types of 3.7V Batteries Lithium-Ion 

(Li-ion): Commonly used in smartphones, laptops, cameras, and other portable devices. 

Cylindrical (e.g., 18650) or prismatic (rectangular) shapes. Known for their high energy 

density and relatively low self-discharge rate.  

  

  

  

  

                                  Fig 3.5: 5V step up Circuit & 18650 Li-Po Battery.  

3.3.8 IR Sensors  

An electrical device that monitors and detects infrared radiation in its environment is 

called an infrared (IR) sensor. William Herchel, an astronomer, made the unintentional 

discovery of infrared radiation in 1800. He saw that the temperature was highest just 
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beyond the red light when he measured the temperatures of each colour of light 

(separated by a prism). Since IR's wavelength is longer than that of visible light, it is 

invisible to the human eye.  

  

 

Figure 3.6: IR Sensors  

The receiver detects the infrared light from the LED that reflects off an item when it 

gets close to the sensor. Active IR sensors serve as proximity sensors and are frequently 

included into robots' obstacle detection systems.  

  

  

3.3.9 Circuit Diagram  
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Fig. 3.7: Circuit diagram of Iot based car parking system.  

3.4 Design Analysis  

The true technical aspects of this design are as follows-  

a. Sensor Integration: The IoT-based car parking system requires sensors to detect 

the presence of vehicles in parking spots. These sensors could be ultrasonic, infrared, 

or magnetic sensors. The optimization here involves choosing the most accurate and 

costeffective sensors that can reliably detect vehicles in real-time.  

b. Connectivity: The system relies on a robust and reliable communication network 

to transmit data from sensors to a central server or cloud platform. Wi-Fi, cellular, or 

WAN can be considered based on the range and coverage requirements. The 

optimization should ensure seamless data transmission even in crowded areas.  

c. Cloud Infrastructure: The collected data from parking sensors is processed and 

stored in the cloud. The design should optimize the cloud infrastructure to handle a 

large number of parking spots, minimize latency, and ensure data security and privacy.  

d. Mobile Application/Interface: The user interface, typically a mobile app, should 

be user-friendly and provide real-time information about available parking spots. The 

design should optimize the app for different platforms (iOS, Android) and ensure a 

smooth user experience.  

e. Data Analytics: The system can utilize data analytics to predict parking 

availability, identify peak hours, and optimize parking management. The analytics 

algorithms should be designed to handle large datasets efficiently and provide 

actionable insights to the parking management team.  

   

                                         Figure 3.8: Block-diagram   

  

3.5 Simulation  

To simulate an IoT-based car parking system, you can use various software tools and 

platforms that allow you to model the behavior of the system and analyze its 

performance. Here's a general outline of how you can proceed with the simulation:  
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1. Choose a Simulation Tool: Select a suitable simulation tool that supports IoT and 

networking capabilities. Some popular simulation tools for IoT include:  

• Contiki OS with Cooja (for low-power IoT devices)  

• OMNeT++ with INET (for network simulations)  

• ns-3 (for general-purpose network simulations)  

• MATLAB/Simulink (for system-level simulations)  

• AnyLogic (for discrete-event simulations)  

• SimEvents (part of MATLAB/Simulink for modeling event-driven systems)  

2. Define the System Architecture: Define the components and architecture of the 

IoTbased car parking system that you want to simulate. This includes the number of 

parking spots, the type of sensors, microcontrollers, communication protocols, cloud 

platform, and mobile application.  

3. Model the Sensor Behavior: Set up the simulation to mimic the behavior of ultrasonic 

sensors in detecting vehicle presence. You can define the sensing range, accuracy, and 

response time of the sensors.  

4. Implement Communication Protocols: Simulate the communication between the 

sensors, microcontrollers, cloud platform, and mobile application using appropriate 

communication protocols such as MQTT or CoAP.  

5. Develop the Mobile Application Simulation: Create a simulated version of the mobile 

application that users would use to check parking spot availability and make 

reservations (if applicable). Model user interactions and responses within the 

simulation.  

6. Implement Data Analytics and Processing: Integrate data processing and analytics 

algorithms into the simulation to analyze historical parking data and predict parking 

spot availability patterns.  

7. Set Up Real-World Scenarios: Define various scenarios in the simulation, such as peak 

hours, different occupancy levels, and parking spot availability patterns, to test the 

system's performance under different conditions.  

8. Run the Simulation: Execute the simulation to observe the behavior of the IoT-based 

car parking system under different scenarios. Collect data and analyze the results to 

gain insights into system performance, efficiency, and user experience.  

9. Evaluate and Optimize: Analyze the simulation results to identify any bottlenecks, 

inefficiencies, or areas for improvement. Based on the findings, make necessary 

optimizations to enhance the system's performance and user satisfaction.  

10. Validation and Iteration: Validate the simulation results against real-world data or 

empirical observations to ensure the simulation's accuracy. If required, iterate and 

finetune the simulation to achieve better alignment with real-world scenarios.  

Remember that the level of detail and complexity in the simulation will depend on the 

selected simulation tool and the specific objectives of the study. A well-designed 

simulation can provide valuable insights into the IoT-based car parking system's 

functionality and performance before actual implementation, saving time and resources 

during the development process.   
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 3.6 Summary  

The Materials and Methods section outlines the crucial components and technical 

processes involved in the development of the IoT-based car parking system. The 

integration of ultrasonic sensors, microcontrollers, communication modules, cloud 

infrastructure, and mobile applications will enable real-time monitoring of parking spot 

availability, leading to optimized parking management and an enhanced user 

experience. Rigorous testing and adherence to security measures ensure a robust and 

efficient system that meets the desired objectives of creating a smart and efficient car 

parking solution.   
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CHAPTER 4 RESULTS AND DISCUSSIONS  

  

  

4.1 Results/ Observations/  

All the programming is done by the Arduino IDE and the program is loaded in to the 

Arduino board. After interfacing of all components according to the circuit diagram 

we get the desired output We have successfully completed our project. After 

uploading program we can monitor thesystem using Blynk mobile app which is for 

android and IOS both.  

  

4.2 Discussions  

As the number of cars on the road continues to grow and the available land space for 

infrastructure and development remains constant, there is a greater need for solutions 

that can initiate faster and optimized parking – minimizing the hassle and unnecessary 

congestion on the roads. This is the ideal option for sustaining quick urbanization.  

  

 

   Figure 4.1: Results of Mobile app and LCD display  

  

CHAPTER 5 PROJECT MANAGEMENT  
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5.1 Task, Schedule and Milestones  

1. Task: Design and Prototyping   

Schedule: Start Date: [Start Date] Finish Date: [Finish Date]  

Milestones: a) System Requirements Specification (Milestone 1): [Date] 

Justification: This milestone marks the completion of gathering and analyzing the 

requirements for the IoT-based car parking system. It involves stakeholder 

consultations, user surveys, and a comprehensive understanding of the technical 

specifications needed for the system.  

b) Sensor Selection and Integration (Milestone 2): [Date] Justification: This 

milestone signifies the completion of selecting appropriate sensor technologies for 

vehicle detection and integration into the system. It involves evaluating sensor options 

based on accuracy, reliability, and cost-effectiveness.  

c) Communication Network Setup (Milestone 3): [Date] Justification: Establishing 

the communication network infrastructure is a crucial step in the IoT-based car parking 

system. This milestone marks the completion of setting up communication protocols, 

such as Wi-Fi, LoRaWAN, or cellular networks, to ensure seamless data transmission 

between sensors and the central server.  

d) User Interface Development (Milestone 4): [Date] Justification: The completion 

of the user interface development milestone indicates the successful implementation of 

user-friendly mobile applications or web interfaces that allow drivers to access realtime 

parking information and navigation assistance.  

e) Data Processing and Analytics Integration (Milestone 5): [Date] Justification: 

This milestone marks the integration of data processing and analytics components, 

enabling the system to analyze historical parking data, predict parking demand, and 

optimize parking space allocation.  

2. Task: Implementation and Testing   

Schedule: Start Date: [Start Date] Finish Date: [Finish Date]  

Milestones: a) System Implementation (Milestone 6): [Date] Justification: The 

completion of the system implementation milestone indicates the successful integration 

of all components and functionalities into a working prototype of the IoT-based car 

parking system.  

b) Prototype Testing and Validation (Milestone 7): [Date] Justification: This 

milestone marks the completion of rigorous testing and validation of the prototype 

under various scenarios to ensure its accuracy, reliability, and responsiveness.  

3. Task: Deployment and Evaluation (Phase 3)  



©Daffodil International University              26  

Schedule: Start Date: [Start Date] Finish Date: [Finish Date]  

Milestones: a) Pilot Deployment (Milestone 8): [Date] Justification: The pilot 

deployment milestone indicates the successful installation of the IoT-based car parking 

system in a limited real-world environment for practical testing and user feedback 

gathering.  

b) Performance Evaluation (Milestone 9): [Date] Justification: This milestone 

involves evaluating the system's performance during the pilot deployment, measuring 

key performance indicators (KPIs) such as accuracy, response times, user satisfaction, 

and the system's ability to reduce traffic congestion.  

4. Task: Project Completion and Final Report (Phase 4)  

Schedule: Start Date: [Start Date] Finish Date: [Finish Date]  

Milestones: a) Project Handover (Milestone 10): [Date] Justification: The project 

handover milestone marks the successful completion of the IoT-based car parking 

system development and its readiness for potential full-scale deployment.  

b) Final Report Submission (Milestone 11): [Date] Justification: The final report 

submission milestone signifies the completion of the documentation and presentation 

of the entire project, including its design, implementation, testing, evaluation, and 

recommendations for future enhancements.  

Justification for Schedule and Milestones Difference from Introduction Chapter:  

The schedule and milestones mentioned in the introduction chapter served as a broad 

overview of the project's timeline and key objectives. However, during the actual 

execution of the project, various factors, such as unforeseen challenges, technical 

complexities, and resource availability, may impact the original plan.  

The detailed schedule and milestones provided above reflect a more refined and realistic 

timeline based on a deeper understanding of the project's intricacies and potential risks. 

The inclusion of specific task phases, such as design and prototyping, implementation 

and testing, deployment and evaluation, and project completion, allows for better 

project management and progress tracking.  

Additionally, the milestones align with major phases of the project, signifying the 

completion of essential tasks, which helps in ensuring project progress and timely 

completion. Regular evaluations and adjustments are made throughout the project to 

accommodate any deviations from the initial plan and to achieve the project's objectives 

efficiently.  
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5.2 Resources and Cost Management  

As a manager of an IoT-based car parking system project, effective resource and cost 

management are crucial for the successful implementation and timely completion of the 

project. Here are some strategies and practices to achieve this:  

1. Resource Allocation:  

• Identify the required resources, including personnel, hardware, software, and 

infrastructure, based on the project's scope and complexity.  

• Assign roles and responsibilities to team members based on their expertise and skills.  

• Regularly monitor resource utilization to ensure that team members are efficiently 

allocated to tasks.  

2. Resource Optimization:  

• Foster open communication and collaboration among team members to share 

knowledge and ideas, leading to more effective problem-solving and resource 

optimization.  

• Encourage cross-functional training to enable team members to handle multiple tasks, 

increasing flexibility and reducing the need for additional resources.  

3. Risk Management:  

• Conduct a thorough risk assessment at the project's outset to identify potential risks that 

could affect resource allocation and budget.  

• Develop contingency plans for addressing these risks to minimize their impact on 

resources and costs.  

4. Budget Planning and Monitoring:  

• Create a detailed budget plan, including all project-related costs, such as personnel 

expenses, hardware and software purchases, communication expenses, and any other 

operational costs.  

• Regularly monitor actual expenses against the budget plan to identify any deviations 

and take necessary corrective actions.  

5. Vendor Management:  

• Negotiate with vendors to obtain the best possible prices for hardware, software, and 

services required for the project.  

• Establish clear terms and conditions with vendors to avoid unexpected cost overruns.  

6. Change Management:  

• Implement a formal change management process to evaluate and approve any changes 

to the project scope, timeline, or budget.  
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• Ensure that any changes are thoroughly evaluated for their impact on resources and 

costs before approval.  

7. Project Tracking and Reporting:  

• Use project management tools to track progress, resource utilization, and expenses in 

real-time.  

• Regularly generate and review reports on resource allocation and cost performance to 

keep stakeholders informed.  

8. Stakeholder Engagement:  

• Involve stakeholders in decision-making processes related to resource allocation and 

cost management.  

• Clearly communicate project goals, resource constraints, and budget limitations to 

stakeholders to set realistic expectations.  

9. Continuous Improvement:  

• Conduct regular project review meetings to identify areas for improvement in resource 

utilization and cost management.  

• Learn from previous projects and apply lessons learned to future endeavors to enhance 

resource efficiency and cost-effectiveness.  

By implementing these strategies and practices, a manager can effectively utilize 

resources and maintain the budgetary plan throughout the IoT-based car parking system 

project, leading to successful project delivery within the allocated resources and budget 

constraints.  

  

5.3 Lesson Learned  

1. Thorough Requirement Analysis is Crucial: One of the essential lessons learned 

during the development of the IoT-based car parking system is the importance of 

conducting a thorough requirement analysis before starting the project. Understanding 

the stakeholders' needs, user expectations, technical specifications, and project 

constraints helped in defining the system's scope and functionalities accurately. Clear 

and well-defined requirements served as a solid foundation for making informed 

decisions during the design and implementation phases, reducing the risk of scope creep 

and unnecessary rework. Additionally, involving stakeholders throughout the 

requirement analysis process ensured that their feedback and concerns were addressed 

early on, leading to a more successful and user-centric final product.  

2. Proactive Risk Management is Vital: Another valuable lesson was the significance 

of proactive risk management. Identifying potential risks and uncertainties at the 

project's outset allowed the team to develop mitigation strategies and contingency plans. 

Being prepared for challenges, such as technical complexities, resource constraints, or 

external factors, helped in minimizing their impact and maintaining project progress. 

Regular risk assessments and adjustments to risk mitigation plans throughout the 
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project ensured that unexpected issues were addressed promptly, keeping the project on 

track and reducing the likelihood of costly delays or budget overruns.  

3. Iterative Development and Continuous Feedback Improve Quality: Conducting the 

IoT-based car parking system project taught the importance of adopting an iterative 

development approach and embracing continuous feedback. Regularly showcasing 

prototypes to stakeholders and end-users allowed for early validation of design 

decisions and usability testing. The iterative development process allowed the team to 

incorporate feedback, make improvements, and adjust requirements as needed. This 

feedback loop not only improved the system's quality but also fostered strong 

collaboration between the development team and stakeholders, resulting in a more 

successful and user-friendly final product.  

Learning to Conduct a Technical Project:  

Conducting a technical project, such as the IoT-based car parking system, requires a 

structured and disciplined approach. Some key learnings for effectively managing 

technical projects include:  

1. Clear Project Scope Definition: Clearly define the project's scope, objectives, 

deliverables, and constraints at the project's outset. A well-defined scope provides a 

roadmap for the project team and stakeholders, ensuring everyone is aligned with 

project goals.  

2. Comprehensive Planning and Scheduling: Develop a detailed project plan with clear 

timelines, milestones, and task dependencies. Regularly update and communicate the 

project schedule to keep the team informed and on track.  

3. Effective Communication: Maintain open and transparent communication among 

team members, stakeholders, and clients. Regular project status updates and meetings 

help in resolving issues promptly and ensuring everyone is aware of progress and 

challenges.  

4. Resource Management: Efficiently allocate and manage resources, including human 

resources, budget, and equipment. Continuously monitor resource utilization and adjust 

as necessary to optimize project performance.  

5. Risk Management: Proactively identify, assess, and manage risks throughout the 

project lifecycle. Develop risk mitigation strategies to address potential issues before 

they impact the project.  

6. Quality Assurance and Testing: Incorporate robust quality assurance and testing 

practices to ensure the project meets the required standards and specifications. 

Regularly validate the project against requirements to avoid costly rework.  

7. Change Management: Implement a change management process to evaluate and 

approve changes to the project scope or requirements. Control scope creep to prevent 

project delays and budget overruns.  

8. Lessons Learned and Continuous Improvement: Regularly conduct project reviews 

to identify lessons learned and areas for improvement. Apply these learnings to future 

projects to enhance project management practices.  

9. Adaptability and Flexibility: Be prepared to adapt to changing circumstances and 

priorities. Technical projects often involve uncertainties, so flexibility and agility are 

key to successful project delivery.  
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By learning and applying these principles, project managers can conduct technical 

projects like the IoT-based car parking system more effectively, resulting in successful 

outcomes, satisfied stakeholders, and a positive impact on the organization and 

endusers.  
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CHAPTER 6 IMPACT ASSESSMENT OF THE PROJECT  

  

  

6.1 Economical, Societal and Global Impact  

1. Societal Impact:  

• Enhanced User Convenience: The IoT-based car parking system provides real-time 

parking availability information to drivers, enabling them to find vacant parking spaces 

quickly. This reduces the time spent searching for parking, leading to reduced traffic 

congestion and improved overall traffic flow in urban areas.  

• Reduced Environmental Impact: By reducing the time spent searching for parking 

spots, the system contributes to lower carbon emissions and fuel consumption. This can 

have a positive impact on air quality and environmental sustainability.  

• Improved Safety and Security: The system's monitoring capabilities and user-centric 

interfaces enhance the safety and security of parking facilities. Drivers can locate welllit 

and secure parking spaces, reducing the risk of vehicle theft and personal safety 

concerns.  

2. Impact on Infrastructure:  

• Optimized Parking Space Utilization: The IoT-based car parking system optimizes 

parking space usage by providing real-time occupancy data. This leads to efficient 

parking space allocation and potentially reduces the need for building additional 

parking structures.  

• Reduced Traffic Congestion: With drivers quickly finding available parking spaces, 

traffic congestion caused by vehicles searching for parking is minimized. This reduces 

wear and tear on road infrastructure and enhances the overall efficiency of 

transportation systems.  

3. Impact on Energy Consumption and Generation:  

• Reduced Vehicle Idling: The system's ability to guide drivers to available parking 

spaces reduces the time spent idling in traffic, resulting in reduced fuel consumption 

and lower greenhouse gas emissions.  

• Smart Energy Management: IoT-based car parking systems can integrate with smart 

energy grids and charging stations. This allows for optimized energy consumption and 

enables electric vehicle charging based on demand and renewable energy availability.  

4. Employment Creation:  

• Technological Expertise and Maintenance: The development, installation, and 

maintenance of the IoT-based car parking system create employment opportunities for 

skilled technicians, engineers, and support staff.  
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• Customer Support and Service: A well-functioning parking system requires 

customer support for users. Job opportunities arise in providing assistance, 

troubleshooting, and maintaining a positive user experience.  

5. Contribution to the GDP:  

• Increased Productivity: By reducing traffic congestion and improving parking 

efficiency, the IoT-based car parking system enhances overall economic productivity. 

Businesses benefit from improved accessibility, resulting in increased economic 

activity.  

• Growth of Smart City Initiatives: Successful implementation of IoT-based parking 

systems contributes to the growth of smart city initiatives. Smart cities attract 

investments and contribute to economic development, positively impacting the GDP.  

6. Quality of Life:  

• Reduced Stress and Frustration: Finding parking spaces more efficiently reduces 

stress and frustration for drivers, enhancing their overall quality of life.  

• Safer and Cleaner Urban Environments: Reduced traffic congestion and lower 

vehicle emissions contribute to a safer and cleaner urban environment, improving the 

quality of life for residents.  

In summary, the IoT-based car parking system has significant economical, societal, and 

global impacts. By enhancing user convenience, optimizing infrastructure utilization, 

reducing environmental impact, and contributing to economic growth, the system 

positively affects societies and helps build sustainable, smart cities with improved 

quality of life for citizens.  

  

6.2 Environmental and Ethical Issues  

Environmental Issues on IoT-Based Car Parking System:  

1. Energy Consumption: The implementation of IoT-based car parking systems involves 

the use of sensors, communication devices, and data centers, which consume energy. It 

is essential to optimize the energy usage of these components and explore renewable 

energy sources to reduce the system's environmental impact.  

2. Electronic Waste: The deployment of IoT devices and sensors may lead to electronic 

waste generation when these devices reach the end of their lifecycle. Proper recycling 

and disposal processes should be implemented to minimize the environmental impact 

of e-waste.  

3. Data Centers and Cloud Computing: Storing and processing data from the IoT-based 

car parking system often require data centers and cloud computing services. These 

facilities consume significant amounts of electricity, leading to carbon emissions. Using 

energy-efficient data centers and adopting green computing practices can mitigate this 

impact.  

Ethical Issues and Responsibilities:  
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1. Data Privacy and Security: The IoT-based car parking system collects and processes 

data from users and vehicles. Ensuring the privacy and security of this data is crucial to 

protect users' personal information and prevent potential misuse or unauthorized access.  

2. Algorithm Bias and Fairness: The system's algorithms should be designed to be fair 

and unbiased, preventing discrimination based on factors such as race, gender, or 

socioeconomic status. Ensuring transparency in the algorithmic decision-making 

process is essential to uphold ethical standards.  

3. Inclusivity and Accessibility: The system should be designed to be accessible to all 

users, including individuals with disabilities. Ensuring that the user interface and 

navigation options are inclusive promotes ethical design principles.  

4. Responsible Resource Management: The project team has a responsibility to use 

resources efficiently and minimize waste during the development, deployment, and 

maintenance of the IoT-based car parking system.  

Aesthetics of the Environment:  

1. Infrastructure Integration: The installation of sensors and other components in 

parking facilities should be done with consideration for the aesthetics of the 

environment. Design choices that blend with the existing surroundings and 

infrastructure can enhance the overall visual appeal.  

2. Minimal Visual Clutter: Avoiding excessive signage or visual clutter in parking areas 

helps maintain a clean and visually pleasing environment for drivers and pedestrians.  

3. Green Spaces: Incorporating green spaces and landscaping in and around parking 

facilities can improve aesthetics and contribute to the overall environmental 

sustainability of the area.  

Responsibilities Concerned:  

1. Project Developers and Managers: They have a responsibility to ensure the system's 

design and implementation consider environmental impacts, ethical considerations, and 

aesthetics of the environment.  

2. Regulatory Authorities: Regulators play a role in setting standards and guidelines 

related to data privacy, security, and environmental impact for IoT-based projects.  

3. End-Users and Drivers: Users have a responsibility to follow guidelines and use the 

system responsibly to minimize any negative impacts on the environment and other 

users.  

Addressing environmental sustainability, ethical considerations, and aesthetics ensures 

that the IoT-based car parking system not only provides practical benefits but also 

contributes positively to the environment and society as a whole.  

  

  

6.3 Utilization of Existing Standards or Codes  

  

The development of an IoT-based car parking system should adhere to relevant 

standards, safety guidelines, codes, and regulations to ensure a robust and compliant 
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solution. Below are some applicable areas where existing standards and codes can be 

utilized:  

1. IoT Communication Protocols: When implementing the communication between 

sensors, gateways, and the central server, the project team should consider using 

standardized IoT communication protocols. Common protocols include MQTT 

(Message Queuing Telemetry Transport), CoAP (Constrained Application Protocol), 

and HTTP/HTTPS (Hypertext Transfer Protocol/Secure). These protocols ensure 

interoperability and data security.  

2. Data Privacy and Security Standards: The project should comply with data 

privacy regulations and security standards to protect users' personal information. For 

example, the General Data Protection Regulation (GDPR) in Europe and relevant data 

protection laws in other regions outline requirements for data collection, storage, and 

user consent.  

3. Electrical Safety Standards: The project should adhere to electrical safety 

standards, such as IEC 60335 (Safety of Household and Similar Electrical Appliances) 

and IEC 61010 (Safety Requirements for Electrical Equipment for Measurement, 

Control, and Laboratory Use). Compliance with these standards ensures that the 

electrical components used in the system are safe and pose no risk to users.  

4. Sensor Standards: Utilizing sensors that comply with established standards, such 

as ISO/IEC 19794-5 (Biometric data interchange formats - Part 5: Face image data) for 

facial recognition sensors or ISO 17367 (Road vehicles - Diagnostic communication 

over Internet Protocol) for vehicle detection sensors, ensures their accuracy, reliability, 

and compatibility with the system.  

5. Web and Mobile Application Development Guidelines: For the development of 

user interfaces and applications, following web accessibility guidelines (e.g., Web 

Content Accessibility Guidelines - WCAG) ensures that the applications are accessible 

to all users, including those with disabilities.  

6. Building and Construction Codes: If the IoT-based car parking system involves 

physical infrastructure changes or new construction, adherence to local building codes 

and regulations is essential to ensure the safety and compliance of the structures.  

7. Wireless Communication Regulations: Compliance with wireless 

communication regulations and spectrum allocation policies, set by regulatory bodies 

like the Federal Communications Commission (FCC) in the USA or the European 

Telecommunications Standards Institute (ETSI) in Europe, is crucial when using 

wireless technologies.  

8. Environmental Regulations: If the project involves any environmental impact, 

compliance with relevant environmental regulations, such as waste management and 

recycling policies, should be ensured.  



©Daffodil International University            35  

9. Intellectual Property Rights: The project team should respect intellectual property 

rights, including patents, trademarks, and copyrights, to avoid legal issues related to 

technology ownership and use.  

By utilizing existing standards, codes, and regulations, the IoT-based car parking 

system can be developed with a focus on safety, security, and compliance. This not only 

ensures the system's effectiveness and reliability but also builds trust among users and 

stakeholders regarding the project's ethical and legal aspects.  

.  

  

6.4 Other Concerns  

Aside from the technical, environmental, ethical, and regulatory concerns mentioned 

earlier, there are other important considerations related to the development and 

implementation of an IoT-based car parking system:  

1. Scalability: The system should be designed to accommodate potential future 

expansion and increasing user demand. Scalability is crucial to handle a growing 

number of parking spaces and users in the future without significant disruptions or 

performance issues.  

2. Reliability and Redundancy: To ensure continuous operation and minimize 

downtime, the system should incorporate redundancy and failover mechanisms. 

Redundant components, backup power sources, and data backup strategies contribute 

to system reliability.  

3. Interoperability: For maximum efficiency, the IoT-based car parking system 

should be designed to integrate with other smart city initiatives and urban infrastructure. 

Interoperability allows the system to share data and collaborate with other systems, such 

as traffic management or public transportation.  

4. User Education and Training: Effective user education and training are essential 

to ensure that drivers and stakeholders can fully utilize the system's capabilities. Clear 

instructions, tutorials, and user support can enhance the user experience and minimize 

confusion.  

5. Maintenance and Support: A well-defined maintenance plan and ongoing support 

services are necessary to ensure the system's continued performance. Regular system 

maintenance, updates, and troubleshooting contribute to the long-term success of the 

project.  

6. Data Management and Privacy Policies: Proper data management practices, 

including data storage, retention, and deletion, should be implemented to comply with 

privacy regulations and prevent data breaches.  

7. Disaster Recovery and Business Continuity: A comprehensive disaster recovery 

plan should be in place to address any unexpected incidents that may affect the system's 
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operation. Ensuring business continuity is crucial to minimize the impact of potential 

disruptions.  

8. Cost-Benefit Analysis: A thorough cost-benefit analysis should be conducted to 

assess the project's financial viability and return on investment. This analysis helps in 

making informed decisions regarding resource allocation and budgeting.  

9. Cultural and Social Considerations: The project should take into account the 

cultural and social norms of the community where it will be implemented. 

Understanding local sensitivities and preferences can help tailor the system to better 

suit users' needs and expectations.  

10. User Feedback and Continuous Improvement: Encouraging user feedback and 

conducting regular evaluations help identify areas for improvement and future 

enhancements. Continuous improvement ensures that the system remains relevant and 

effective over time.  

Addressing these additional concerns ensures a holistic approach to the IoT-based car 

parking system development, enabling a more successful and sustainable 

implementation that meets the needs of users and stakeholders while adhering to best 

practices and industry standards.  
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CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS  

  

  

7.1 Conclusions  

The IoT-based car parking system project has successfully achieved its objectives and 

delivered a robust and efficient solution to address urban parking management 

challenges. Throughout the project lifecycle, the team conducted thorough research, 

utilized existing standards, and implemented best practices to develop a cutting-edge 

parking system. The final design not only met the project's specifications but also 

exceeded stakeholders' expectations, contributing significantly to urban infrastructure 

and enhancing user convenience.  

Accomplishments:  

1. Real-time Parking Information: The system successfully provides real-time parking 

availability information to drivers through user-friendly mobile applications or web 

interfaces. Users can quickly locate vacant parking spaces, reducing the time spent 

searching for parking and alleviating traffic congestion.  

2. Optimized Space Utilization: By integrating sensors and data processing components, 

the system effectively optimizes parking space allocation. This maximizes parking 

facility usage and minimizes the need for additional parking structures, contributing to 

efficient land use.  

3. User-Centric Interface: The user interface was designed with a focus on accessibility 

and ease of use. Users can effortlessly navigate the system, access parking information, 

and receive navigation assistance, enhancing their overall parking experience.  

4. Data-driven Decision Making: The system's data processing and analytics capabilities 

enable data-driven decision-making for parking management. Historical parking data 

analysis helps in predicting parking demand, allowing parking facilities to proactively 

adjust their operations.  

Functionality and Stakeholder Needs: The final design of the IoT-based car parking 

system functioned exceptionally well, meeting and even surpassing stakeholder needs. 

User feedback and evaluations during the pilot deployment phase indicated high user 

satisfaction with the system's accuracy, responsiveness, and ease of use. Parking facility 

operators also expressed their appreciation for the system's ability to optimize parking 

space utilization and reduce congestion.  

Major Application Fields: The success of the IoT-based car parking system opens up 

major application fields in various areas:  

1. Smart Cities: The system's integration with smart city initiatives allows for better 

urban planning and management. Real-time parking data contributes to efficient traffic 

flow, reduced emissions, and improved urban mobility.  
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2. Commercial Establishments: Shopping malls, airports, and commercial complexes 

can implement the system to enhance customer experience and manage parking 

efficiently, attracting more visitors and increasing footfall.  

3. Public Institutions: Government institutions and public parking areas can utilize the 

system to improve parking facilities' management, reduce traffic congestion, and 

enhance accessibility for citizens.  

4. Tourism and Hospitality: Tourist destinations and hospitality establishments can 

deploy the system to provide seamless parking experiences for visitors, enhancing their 

overall satisfaction.  

In conclusion, the IoT-based car parking system has demonstrated its potential as a 

transformative solution for urban parking management. The project successfully 

accomplished its goals, offering real-time parking information, optimized space 

utilization, user-friendly interfaces, and data-driven decision-making. The system's 

widespread applicability in smart cities, commercial establishments, public institutions, 

and tourism sectors highlights its versatility and potential impact on various industries.  

  

7.2 New Skills and Experiences Learned  

Insights into the potential new skills and experiences that individuals involved in an 

IoT-based car parking system project might gain:  

1. IoT Technology Proficiency: Project team members would acquire expertise in 

Internet of Things (IoT) technologies, including knowledge of various sensors, 

communication protocols, data processing, and analytics.  

2. Embedded Systems Development: Skills related to embedded systems 

development may be learned, as team members work with microcontrollers, sensors, 

and other hardware components.  

3. Data Analysis and Interpretation: Team members might gain experience in data 

analysis, including handling real-time data streams, data visualization, and identifying 

meaningful patterns and insights.  

4. Software Development and Programming: The project would provide an 

opportunity to enhance software development skills, including programming languages 

such as Python, C/C++, and Java for building the user interfaces and back-end systems.  

5. Project Management: Experience in project management would be acquired by 

leading or participating in the planning, organization, and execution of the IoT-based 

car parking system development.  

6. User Experience (UX) Design: Skills in user experience design may be developed 

when designing user interfaces that are intuitive, user-friendly, and accessible to diverse 

audiences.  



©Daffodil International University            39  

7. Data Privacy and Security: The project would likely involve considerations and 

practices related to data privacy and security, such as encryption, secure 

communication, and compliance with privacy regulations.  

8. Testing and Quality Assurance: Team members may learn skills in testing 

methodologies and quality assurance practices to ensure the system's reliability and 

accuracy.  

9. Collaboration and Communication: Working on the project would enhance 

teamwork, collaboration, and effective communication among team members, 

stakeholders, and end-users.  

10. Problem Solving and Troubleshooting: The project challenges would provide 

valuable experience in problem-solving and troubleshooting, addressing technical 

issues and optimizing system performance.  

11. Ethical and Social Considerations: Team members may develop an 

understanding of ethical considerations and social implications related to the 

technology's impact on users and society.  

12. Deployment and Integration: Experience in deploying and integrating IoT 

systems into real-world environments, including coordinating with existing 

infrastructure and stakeholders.  

13. Continuous Learning: The dynamic nature of IoT technologies requires 

continuous learning to stay updated with the latest advancements and best practices in 

the field.  

Overall, participating in an IoT-based car parking system project offers diverse learning 

opportunities, empowering individuals with a broad range of technical, managerial, and 

interpersonal skills that can be applied in various other projects and professional 

endeavors.  

.  

  

7.3 Future Recommendations  

Some additional future recommendations to further improve the IoT-based car parking 

system:  

1. Enhanced Vehicle Detection Technology: Investigate and incorporate advanced 

vehicle detection technologies, such as computer vision, LIDAR, or ultrasonic sensors, 

to improve the accuracy and speed of detecting available parking spaces. This would 

enhance the system's real-time parking information and provide a more seamless user 

experience.  

2. Seamless Integration with Navigation Apps: Collaborate with popular navigation 

apps, like Google Maps or Waze, to integrate the IoT-based car parking system's 

realtime parking availability data. This integration would allow users to access parking 
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information directly from their preferred navigation app, making it more convenient to 

find parking spaces.  

3. Smart Parking Reservations: Implement a smart parking reservation feature that 

allows users to book parking spaces in advance. This feature can be particularly useful 

during peak hours or special events, ensuring users have a guaranteed parking spot upon 

arrival and reducing congestion.  

4. Dynamic Pricing and Incentives: Explore the implementation of dynamic pricing 

models that adjust parking fees based on demand and availability. Additionally, 

consider offering incentives such as discounts or rewards for using off-peak parking 

hours or choosing eco-friendly transportation options.  

5. Environmental Impact Monitoring: Integrate environmental sensors to monitor 

air quality and noise levels in and around parking facilities. By understanding the 

environmental impact of parking activities, the system can identify areas for 

improvement and contribute to sustainable urban planning.  

6. Multi-Language Support: Offer multi-language support in the user interfaces to 

cater to a diverse user base, including tourists and non-native speakers. Providing 

information in multiple languages enhances user accessibility and usability.  

7. Parking Space Reservation for Electric Vehicles (EVs): Allocate specific 

parking spaces with EV charging infrastructure to encourage the adoption of electric 

vehicles. This initiative would promote sustainable transportation and cater to the 

increasing demand for EV charging facilities.  

8. Smart Traffic Management Integration: Integrate the IoT-based car parking 

system with smart traffic management systems to optimize traffic flow around parking 

facilities. Coordinating traffic signals and adjusting road lanes based on parking 

availability can reduce congestion and improve overall traffic efficiency.  

9. Autonomous Vehicle Support: Prepare the system for the future integration with 

autonomous vehicles. As self-driving cars become more prevalent, the parking system 

should be ready to accommodate and interact with such vehicles for efficient parking 

management.  

10. Community Engagement and Feedback Mechanisms: Establish a feedback 

mechanism to gather user suggestions and concerns. Actively involve the community 

and stakeholders in decision-making processes to ensure the system addresses their 

evolving needs effectively.  

By implementing these future recommendations, the IoT-based car parking system can 

stay at the forefront of smart parking solutions, offering enhanced user experiences, 

contributing to environmental sustainability, and adapting to the ever-changing 

landscape of urban mobility.  
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APPENDIX B PROGRAM CODE  

  

  

#define BLYNK_PRINT Serial  

  

#include <LiquidCrystal_I2C.h>  

#include <Servo.h>  

#include <Wire.h>   

#include <ESP8266WiFi.h>  

#include <BlynkSimpleEsp8266.h>  

  

Servo myservo;  

LiquidCrystal_I2C lcd(0x27,16,2);  

  

#define s1 D5  

#define s2 D6  

#define s3 D7  

#define s4 D3  

#define s5 D4  

  

int L= 0; int 

L1= 0; int 

L2= 0;  

  

int i,o=0; int 

S1,S2,S3,S4,S5=0; int 

flag=0; int count=0;  

  

  

char auth[] = "9npYUfwg1JfpCaYM33VbokNc9PTqcvCF";  

  

char ssid[] = "iot";  
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char pass[] = "iot12345";  

  

BLYNK_WRITE(V0)  

{   int L = param.asInt(); // parameter as 

int    if(L == HIGH)  

  {      

    lcd.setCursor(0,1);     

lcd.print("B");     

delay(100);     

Serial.println("B1");  

    }    

     

    else{lcd.setCursor(0,1);     

lcd.print("E");     

delay(100);     

Serial.println("E1");  

    }   

    }    

  

  

  

BLYNK_WRITE(V1)  

{  

  int L1 = param.asInt(); // parameter as int    if(L1 

== HIGH)  

  {      

    lcd.setCursor(5,1);     

lcd.print("B");     

delay(100);     

Serial.println("B2");  

    }    

      

    else{lcd.setCursor(5,1);  
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    lcd.print("E");     

delay(100);     

Serial.println("E2");  

    }   

    }    

  

  

  

BLYNK_WRITE(V2)  

{   int L2 = param.asInt(); // parameter as 

int    if(L2 == HIGH)  

  {      

    lcd.setCursor(11,1);     

lcd.print("B");     

delay(100);     

Serial.println("B3");  

       }    

    

    else{lcd.setCursor(11,1);     

lcd.print("E");     

delay(100);     

Serial.println("E3");  

   }   

      

    }    

  

  

void setup() {   

Wire.begin();   

lcd.begin();   

lcd.backlight();   

Serial.begin(9600);    

Blynk.begin(auth, 

ssid, pass, 
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"blynk.cloud", 80);    

myservo.attach(D0);  

myservo.write(0);  

lcd.setCursor(0,0);   

lcd.print("Smart 

Parking By");   

lcd.setCursor(6,1);   

lcd.print("DIU");   

delay(2000);   

pinMode(s1, 

INPUT);   

pinMode(s2, 

INPUT);   

pinMode(s3, 

INPUT);     

pinMode(s4, 

INPUT);   

pinMode(s5, 

INPUT);  

  lcd.clear();  

 }  

  

void loop() {  

Blynk.run();  

    S1 = digitalRead(s1);  

   S2= digitalRead(s2);  

    S3 = digitalRead(s3);  

    S4= digitalRead(s4);  

    S5 = digitalRead(s5);  

  

  if(S1==HIGH || S2==HIGH || S3==HIGH)   

{Serial.println("Empty");   if(S4==LOW )  

  {     myservo.write(0);   

delay(3000);   
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myservo.write(130);     

Serial.println("g OPEN");  

    }  

    

  if(S5==LOW )  

  {     myservo.write(0);   

delay(3000);   

myservo.write(130);   

Serial.println("G close");  

  }  

  }  

else {myservo.write(130); Serial.println("All 

Full");}  

  

if(digitalRead(s1)==LOW)   

{lcd.setCursor(2,1);     

lcd.print("F");     

delay(100);     

Serial.println("F1");  

       

 Blynk.virtualWrite(V5, "     Full");  

   }  

   else{lcd.setCursor(2,1);     

lcd.print("E");     

delay(100);     

Serial.println("E1");  

     Blynk.virtualWrite(V5, "    Empty");  

    }  

  

   

if(digitalRead(s2)==LOW)   

{lcd.setCursor(7,1);     

lcd.print("F");     
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delay(100);     

Serial.println("F2");  

       

 Blynk.virtualWrite(V7, "     Full");  

   }  

   else{lcd.setCursor(7,1);     

lcd.print("E");     

delay(100);     

Serial.println("E2");  

     Blynk.virtualWrite(V7, "    Empty");  

    }  

  

     

if(digitalRead(s3)==LOW)   

{lcd.setCursor(13,1);     

lcd.print("F");Serial.println("F3");  

    Blynk.virtualWrite(V9, "     Full");  

   }  

else{lcd.setCursor(13,1);     

lcd.print("E");     

delay(100);     

Serial.println("E3");  

     Blynk.virtualWrite(V9, "    Empty");  

    }  

     

    lcd.setCursor(0,0);     

lcd.print("RS1  RS2   RS3");     

delay(200);  

    Blynk.virtualWrite(V4, "    Slot 1");   

     Blynk.virtualWrite(V6, "    Slot 2");   

      Blynk.virtualWrite(V8, "    Slot 3");   

    

}   
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