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DESIGN AND IMPLEMENTATION OF A COMPUTERIZED RECYCLING SYSTEM FOR PROTECTING THE GREEN ENVIRONMENT
 







ABSTRACT
· Our society suffers a lot from the things that are thrown uselessly; these things may be beneficial to our society. On the other hand, communities suffer a lot of waste especially plastic waste; this has led to environmental pollution and depletion of natural resources.
·  Therefore, this research aims to achieve sustainable development and achieve part of the Saudi Arabia vision 2030. 
· Hence we have distributed a questionnaire to 88 responders, and based on the results of this study, which shows the importance of recycling and its impact on the environment and the extent of community interest in this subject and their supporters, The Let's Recycle site, based on the results of the questionnaire, will improve waste and plastics disposal in an environmentally positive manner.
· The proposed system was developed using the Unified Modelling Language (UML) and Microsoft Visual Studio2010 programming language. 
· 




















CHAPTER-1
INTRODUCTION
· Achieving part of Saudi Arabia Vision 2030 which aims to achieve environmental sustainability. 
· 2. Reducing environmental pollution caused by landfill and burning processes. 
· 3. Minimizing the human damage caused by pollution of ground and surface water and soil pollution that lead to increased desertification and air pollution by smoke burning processes. 
· 4. Provide additional income for the users of the system through the sale of materials that they do not need and presenting important materials to other parties. 
· According to Roch man, Browne [1], in the year 2012 alone, it was estimated that about 280 million tons of plastic has been produced worldwide. From that amount, about 130 million tons of the plastics were land filled or recycled. Of the remaining 150 million tons, plastic will find their place in daily lives of human being. 
· Meanwhile, the rest of the plastic fraction find their final way as litters in the oceans or land filled. Consequently, the plastic waste brings serious environmental threat to modern society because it is made up from several toxic chemicals, and therefore plastic pollutes soil, air and water if not properly managed or treated [2, 3].
·  Accordingly, when most of the available plastic today is made up from non-biodegradable sources, land-filling by using plastic would mean burying the harmful material for over a period until it naturally degrades. In their original condition, any plastic materials would increase the waste volume during land filling. However, their degradation rate and bulky in nature creates environmental risks tremendously.  
· Besides, the plastic waste mass may hinder the ground water movement [4]. Plastic waste may usually in the form of film and hard plastic may contains harmful metal based elements such heavy metal, at which when mixed up with water or rain water can impede soil and receive water.
·  Besides, plastic garbage can impede the rate of percolation and in turns would deteriorate the soil fertility if it is mixed with soil [4]. Moreover, plastic waste which is mostly disposed into surface water, public drain, river or sea water can create imbalance of the water and aquatic life [5].
· The idea of recycling began during the First and Second World Wars, when countries suffered from a severe shortage of some basic materials such as rubber, which led to the collection of these waste materials for reuse. 
· After years, recycling became one ofthe most important methods for waste management; For many years, direct recycling by scrap producers was the basic form of recycling, but by the early 1990s, the focus was on indirect recycling, ie, the manufacture of waste materials to produce other products based on the same raw material as recycling of glass, paper, plastics, aluminum and other materials. 
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The recycled product is usually lower in quality than the primary product used for the first time; also it is not used for the same purposes as the primary product. However, the cost of manufacturing it is higher than the cost of manufacturing the primary product from its raw materials, making the recycling process economically illogical and energy wasting. 
· Where, another method of waste disposal should be sought while at the same time non-renewable raw materials are not wasted. Some ideas have already begun to emerge, such as using crushed glass in waste as an alternative to sand in street paving or trying to use waste to generate clean energy.
·  In the future, many other ideas are get rid of waste piles in a way that conserves the environment and does not waste energy. Green parties have emerged in many parts of the country, and many are aware of environmental awareness and a genuine desire to stop the drain of resources. 
· A generat emerging that knew new vocabulary such as the Ecological System, Global Warming, the Effect Green House, the ozone hole, recycling use, the ozone hole, recycling
· 
.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· High Initial Costs
· Infrastructure Investment: Setting up a computerized recycling system requires significant investment in technology, including hardware (e.g., sensors, sorting machines) and software (e.g., data management systems).
· Training and Development: Training personnel to operate and maintain the new system can also be costly.
· 2. Technical Complexity
· System Integration: Integrating new technology with existing recycling processes can be complex and may require extensive modifications.
· Maintenance and Upgrades: The system will need regular maintenance and updates, which can be challenging and expensive.
· Data Privacy and Security
· Sensitive Information: A computerized system may collect data on recycling patterns and waste management, which could be sensitive. Ensuring data privacy and protection is crucial.
· Cybersecurity Risks: As with any computerized system, there are risks of hacking and data breaches that need to be addressed.
· 4. Dependence on Technology
· System Reliability: The system's effectiveness is dependent on its reliability. Technical failures or software bugs could disrupt the recycling process.
· Operational Disruptions: Any downtime or malfunction in the computerized system can lead to delays or inefficiencies in recycling operations.




2.2. PROPOSED SYSTEM
· The computerized recycling system aims to transform waste management by integrating sophisticated technology to enhance both efficiency and environmental sustainability. 
· This innovative system incorporates several key modules designed to optimize the recycling process. The User Interface Module provides a user-friendly platform for the public and administrators, offering access to recycling schedules, educational resources, and real-time updates. 
· The Collection Management Module utilizes advanced algorithms to streamline waste collection routes and schedules, minimizing operational costs and maximizing service effectiveness.
· A core component of the system is the Material Identification and Sorting Module, which leverages state-of-the-art sensors and artificial intelligence to accurately identify and sort recyclables. 
· This automation enhances sorting precision, reduces manual labor, and ensures high-quality material separation. The Data Management and Analytics Module gathers and analyzes data from various sources to generate insights, optimize processes, and track performance metrics.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Improved Efficiency
· Automated Sorting: Computerized systems can automate the sorting process, significantly increasing the speed and accuracy of separating different types of recyclables.
· Reduced Human Error: Automation reduces the risk of errors associated with manual sorting and handling, leading to higher quality and consistency in recycling.
· 2. Enhanced Accuracy and Data Management
· Precise Sorting: Advanced technologies like sensors and AI can precisely identify and sort materials, ensuring that recyclables are correctly processed.
· Data Analytics: The system can collect and analyze data on recycling patterns, helping to optimize processes and improve overall efficiency.
· Increased Recycling Rates
· Optimized Collection: Computerized systems can optimize collection schedules and routes, reducing operational costs and increasing the volume of materials collected for recycling.
· Public Engagement: Digital platforms can engage and educate the public, promoting better recycling habits and increasing participation rates.
· 4. Environmental Protection
· Reduced Waste: By improving recycling rates and accuracy, the system helps divert more waste from landfills, reducing environmental impact.
· Resource Conservation: Efficient recycling conserves natural resources and reduces the need for raw material extraction, supporting a circular economy.


2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2019










2.5 MODULE DESCRIPTION
· User Interface Module
· Collection Management Module
· Material Identification and Sorting Module
· Data Management and Analytics Module


· User Interface Module
· Public Portal: Provides information to users on recycling practices, schedules, and locations. May include features like notifications, educational resources, and recycling tips.
· Admin Dashboard: Allows administrators to monitor system performance, manage operations, and access reports and analytics.

Collection Management Module
· Route Optimization: Uses algorithms to plan and optimize waste collection routes, reducing fuel consumption and operational costs.
· Scheduling System: Manages collection schedules, sends reminders to users, and adjusts based on real-time data and needs.

Material Identification and Sorting Module
· Sensors and Cameras: Utilizes technologies like RFID, barcode readers, and visual recognition systems to identify and categorize recyclable materials.
· Automated Sorting: Implements mechanical and robotic systems to sort materials accurately based on type, size, and quality.
· 
· 

Data Management and Analytics Module
· Data Collection: Gathers data from various sources, including collection points, sorting facilities, and user interactions.
· Analytics Engine: Analyzes data to provide insights into recycling patterns, system performance, and areas for improvement.



















CHAPTER 3









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· The results of this study show the importance of recycling and its impact on the environment and the extent of community interest in this issue and their support. We have analyzed the use cas context and ER diagrams. 
· We also designed the pages for the site (Home, Login, Registration, Products, etc.) for Let's Recycle system, this site combines the seller and the buyer through several specifications.The Let's Recycle site, based on the result improve waste and plastics disposal in an environmentally positive manner.
· The proposed system was developed using the Unified Modeling Language (UML) and Microsoft Visual Studio2010 programming language.
· [bookmark: _GoBack]

