
1 48th Series Student Project Programme (SPP): 2024-25 – Synopsis of the Project  

SMART WASTE MANAGEMENT IN MULTI STORAGE 
BUILDING 

Project Reference No.: 48S_BE_5616 

College : Sri Venkateshwara College of Engineering 

Branch : Department of Computer Science and Engineering 

Guide(s) : Dr. Suma T 

Student(s) : Ms. Yogitha R 

                             Ms. Spoorthi R 

Ms. Vaishnavi G N  

Keywords: 

 
Facility locators, drop-off options, collection events, recycling cost estimates, 

sustainability and circular economy. 

Introduction: 

The growing issue of electronic waste (e-waste) is a serious environmental and health 

concern. With the increasing number of discarded electronic devices, improper 

disposal has led to pollution, toxicity, and even irreversible damage to ecosystems. In 

2019 alone, the world generated 53.6 metric tons of e-waste, highlighting the urgent 

need for proper management strategies. Addressing this problem requires immediate 

attention and efficient systems that ensure responsible disposal and recycling of 

electronic items. 

One innovative approach to e-waste management is the E-Waste Facility Locator 

platform. This digital tool provides users with essential information, such as the 

locations of authorized recycling centers, disposal timings, contact details, and 

materials accepted. With features like a visual map and an easy-to-use interface, users 

can quickly find the nearest facility and even book appointments for disposal. The 

platform also incorporates a Chabot powered by natural language processing, helping 

users with queries related to e-waste disposal methods, making the process more 

convenient and time-efficient. 

To promote eco-friendly behavior, the platform includes advanced features such as 

image processing for identifying recyclable parts, a sustainability score to reflect the 

environmental impact of user actions, and a credit points system. Users are rewarded 
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with points based on the frequency and type of e-waste they dispose of, which can be 

redeemed for vouchers and other incentives. These features not only simplify e-waste 

disposal but also encourage responsible practices, helping to build a greener and more 

sustainable society. 

Objectives: 

 To raise awareness about the growing issue of electronic waste and its harmful impact 

on the environment and human health. 

 To promote responsible e-waste disposal by guiding users to authorized recycling 

centers. 

 To simplify e-waste management through a user-friendly platform with features like 

facility locators, appointment booking, and Chabot support. 

 To utilize advanced technologies such as image processing and natural language 

processing for efficient e-waste identification and assistance. 

 To encourage eco-friendly behavior by introducing a sustainability score that reflects 

the user's environmental impact. 

 To track and report recycling activities, allowing users to view their contributions 

toward environmental conservation. 

 To motivate user participation through a credit point system that rewards regular and 

proper e-waste disposal. 

 To support the creation of a greener society by making e-waste management more 

accessible, rewarding, and impactful. 

Methodology: 

The methodology of the E-Waste Facility Locator project follows a systematic approach 

aimed at building a comprehensive, interactive, and intelligent web-based e-waste 

management system. The process begins with requirement gathering and analysis, 

where the focus lies on understanding the challenges faced by users in disposing of e-

waste and identifying the functionalities that would make disposal easier and more 
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responsible. Surveys, user interviews, and research on existing systems help define 

the core objectives, including user accessibility, convenience, real-time updates, and 

sustainable practices. 

Once the requirements are finalized, the design phase involves creating system 

architecture that integrates user-friendly modules such as registration/login, 

multilingual support, facility locator, chatbot, image processing, and reward system. 

Wireframes and mockups are developed to visualize the interface and ensure smooth 

navigation and interaction. The back-end design also accommodates real-time 

tracking, data storage, and efficient response generation using AI algorithms and a 

secure database. 

The development phase consists of creating each module using appropriate 

technologies. The registration and login system includes authentication and user role 

management. For the facility locator, GPS integration is implemented using mapping 

APIs that allow real-time location tracking and path optimization. The system pulls 

facility data from the database, which includes essential details such as address, 

services, working hours, and contact information. Drop-off scheduling is added to 

enable users to book appointments for e-waste delivery, ensuring both user 

convenience and better facility flow management. 

The AI Chabot module is developed using Natural Language Processing (NLP) 

techniques to understand user queries and provide context-aware responses. 

Algorithms like Recurrent Neural Networks (RNN) and Long Short-Term Memory 

(LSTM) networks are trained to process user interactions, remember past 

conversations, and generate personalized recommendations. Named Entity 

Recognition (NER) is used to extract key information such as device types and user 

location from textual queries. Sentiment analysis is also integrated to assess user 

satisfaction and adjust responses accordingly. 

To enhance functionality, image processing is implemented using Convolutional 

Neural Networks (CNN) and YOLO (You Only Look Once) algorithms. These models 

are trained on labeled datasets of electronic waste images to identify and classify items 

as recyclable or non-recyclable. YOLO allows for real-time multi-object detection within 

a single image, providing  
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users immediate feedback and linking them to relevant recycling centers if the item is 

recognized. This feature significantly improves user engagement by providing a visual 

and interactive experience. 

Finally, the testing and deployment phase ensures the system is robust, secure, and 

user-friendly. Unit tests, integration tests, and usability testing are conducted across 

all modules to verify functionality and fix bugs. Feedback loops are created for 

continuous improvement post-deployment. The system is deployed on a scalable web 

server, with regular maintenance and updates planned for performance optimization 

and the inclusion of additional features like e-commerce integration or expanded facility 

databases. This well-rounded methodology ensures that the E-Waste Facility Locator 

is efficient, inclusive, and impactful. 

 

 
 
 
 
 
 
 
 
 

 
 
 

Figure 1: E-Waste Facility Locator 

 
 

Result and Conclusion: 

The E-Waste Facility Locator project presents a comprehensive and innovative 

solution to one of the pressing challenges of modern times—electronic waste 

management. Through the integration of AI technologies, user-friendly interfaces, 

educational tools, and real-time  

Facility locators, the system not only guides users in disposing of e-waste responsibly 

but also raises awareness about the environmental and health impacts of improper 

disposal. The reward system, multilingual support, Chabot assistance, and image 
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recognition features further enhance user engagement, making recycling more 

accessible, informative, and rewarding. 

This platform acts as a bridge between users and authorized recycling centers, 

facilitating proper disposal practices through digital means. It empowers individuals to 

participate actively in sustainability efforts by providing them with tools and knowledge 

for environmentally conscious actions. Moreover, by promoting responsible recycling 

behavior and encouraging partnerships with recyclers and metal merchants, the 

system contributes to closing the loop in the e-waste supply chain, fostering a more 

circular economy. 

Looking forward, the platform has immense potential for expansion and enhancement. 

Incorporating geolocation-based real-time facility updates, availability tracking, and 

smart scheduling can make the recycling process even more efficient. As more users 

join, the system can also begin analyzing behavioral trends to tailor services and 

recommend sustainable actions. By implementing machine learning algorithms, it 

could also predict e-waste generation patterns and provide personalized suggestions 

for each user, thus improving long-term user involvement and sustainability outcomes. 

Additionally, the application could grow into a valuable resource for policymakers and 

environmental agencies. By collecting anonymized usage and disposal data, it can 

provide insights into recycling trends, high e-waste generation areas, and user 

engagement levels. These insights could assist in developing targeted policies, 

campaigns, and infrastructure plans, thereby bridging the gap between citizens and 

government-level sustainability efforts. 
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Project Outcome & Industry Relevance: 

The E-Waste Facility Locator project successfully addresses the growing concern of 

electronic waste by offering an integrated, AI-powered digital platform that makes e-
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waste disposal more accessible, efficient, and user-friendly. Key outcomes include 

features such as real-time GPS-based facility location, drop-off scheduling, AI chat 

support, multilingual access, image classification using CNN and YOLO algorithms, 

and a reward system to incentivize sustainable practices. These innovations 

collectively enhance user engagement, encourage responsible recycling behavior, and 

simplify the disposal process through education and automation. 

In terms of industry relevance, this project aligns with current global efforts toward 

sustainability and environmental protection. It holds significant potential for adoption 

by municipal bodies, recycling firms, and smart city projects, offering data-driven 

insights and user trends that can assist in policymaking and strategic planning. The 

platform also opens opportunities for partnerships with e-waste collection agencies, 

refurbishing businesses, and environmental organizations, making it a practical, 

scalable, and socially impactful solution in today’s tech-driven and eco-conscious 

world. 

Working Model vs. Simulation/Study: 

The working model of the E-Waste Facility Locator represents a fully functional, real-

time platform that allows users to interact with actual features such as facility location 

via GPS, Chabot assistance, image-based classification, and scheduling of e-waste 

drop-offs—demonstrating its practical implementation and usability. In contrast, a 

simulation or study would involve theoretical analysis, data modeling, or virtual 

testing of system behavior without deploying real-time features or engaging real users. 

While simulations help in conceptual validation and performance prediction, the 

working model offers hands-on experience and validates the system’s effectiveness in 

real-world scenarios, proving its readiness for practical deployment. 

Project Outcomes and Learnings: 

 
The E-Waste Facility Locator project resulted in a comprehensive digital solution that 

streamlines the identification and disposal of electronic waste, promoting 

environmental sustainability through user-friendly features like GPS-based facility 

mapping, AI-powered  

 

chat support, and image-based waste classification. Through this project, the team 

gained hands-on experience in integrating technologies such as Natural Language 
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Processing (NLP), image processing using CNN and YOLO, and real-time tracking 

systems. Additionally, they learned how to design intuitive user interfaces, implement 

multi-language support, and encourage user participation through reward systems—

equipping them with both technical skills and a deeper understanding of eco-friendly 

practices and sustainable digital innovation. 

Future Scope: 

 
The future scope of this project includes: 

• Integration with Government Databases: Collaborate with municipal and national 

e-waste monitoring bodies for better regulation and data exchange. 

• Mobile App Development: Launch cross-platform mobile applications to increase 

accessibility and user convenience. 

• AI-Powered Recommendations: Implement machine learning models to suggest 

eco-friendly disposal practices based on user behavior and device types. 

• Global Expansion: Scale the platform to support international users by integrating 

global recycling center databases. 

• Analytics for Policymakers: Provide data insights and user behavior analytics to 

help policymakers design effective e-waste management policies. 

• Advanced Image Recognition: Enhance the accuracy of recyclable/non-recyclable 

classification using more sophisticated deep learning techniques. 

• Voice-Based Interaction: Add voice assistant support to improve accessibility, 

especially for visually impaired users. 

• Digital Certification: Issue digital certificates for responsible recycling that can be 

used for CSR credits or environmental recognition. 

• Partnership with Retailers: Collaborate with electronics retailers for buyback 

programs and incentivized recycling. 

• Gamification: Introduce gamified elements like leaderboards, badges, and 

challenges to make recycling more engaging. 

 


