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Abstract: This research examines MealMitra, a web-based platform designed to address India's growing
food waste crisis through innovative collection and redistribution methods. The system tackles critical
challenges in food waste management within the context of India's substantial contribution to global food
waste. MealMitra employs a comprehensive approach to food waste reduction by connecting excess food
sources with distribution channels to serve those in need. The platform achieves its functionality through
strategic partnerships with banquets, restaurants, and other food service establishments, implementing a
systematic collection and redistribution network. Experimental outcomes demonstrate this solution
significantly reduces food wastage while addressing hunger through responsible consumption practices,
aligning with UN Sustainable Development Goals of zero hunger and responsible consumption. This paper
discusses MealMitra's methodology, impact, and future potential in transforming India's approach to food
waste management.
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I. INTRODUCTION
1.1 The Impact of Food Waste on Global Systems
The global food system experiences widespread inefficiencies, with approximately 14% of food produced being lost
between harvest and retail stages[1]. Food waste represents a complex challenge with far-reaching implications for
environmental sustainability, economic resources, and social equity. Current approaches rely on inefficient disposal
methods, resulting in significant greenhouse gas emissions and wasted resources. Modern approaches to food waste
have yielded limited improvements that offer minimal advantages to both consumers and environmental systems.

1.2 Challenges in Traditional Food Waste Management

Several factors impede successful food [3]waste management, including insufficient collection systems, indistinct
processing methods, and unclear distribution channels. Food service establishments encounter multiple obstacles in
managing excess food, particularly in high-volume settings such as banquets, hotels, and restaurants, where manual
management of leftovers often leads to disposal rather than redistribution.

1.3 MealMitra: Overview and Purpose
MealMitra launched its web-based system that employs modern collection and redistribution techniques for excess food
management. The system provides:

e A network connecting food donors with distribution channels

e Analysis of food waste sources and types through classification methods

e  Visualization of food waste impact through numerical metrics

e Identification of professional food management deficiencies

e Guidance regarding food waste reduction enhancement

e  User-friendly interfaces for both food donors and collection teams
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The MealMitra system represents a significant advancement in food waste management through its implementation of
systematic collection approaches. The system delivers high-performance redistribution operations using organized
collection tools that enhance its functionality. The system integration brings together food donors, collection teams, and
distribution channels into one operational framework.

II. RELATED WORKS
2.1 Traditional Food Waste Management Methods
Before modern approaches became prevalent, food waste management strategies limited their approach to disposal
systems that operated without redistribution considerations[2]. These approaches typically involved:
e Landfill disposal as the primary management method
e  Basic composting systems with limited implementation
e Inconsistent collection systems for food waste
e Implementation of waste management without considering human consumption potential
e Food waste management through these methods introduced basic handling but failed to effectively address the
potential for redistribution, resulting in continued wastage despite adequate safety and quality of disposed
food.

2.2 Existing Food Waste Management Systems
Several new food[ 1] waste management systems have emerged in recent years, including:
e Composting systems that convert food waste into nutrient-rich soil
¢ Biogas generation from food waste for energy production
e  Animal feed production from appropriate food waste sources
e Limited redistribution systems for packaged foods
e  MealMitra offers unique strengths compared to these systems, including:
e An emphasis on human consumption prioritization before other waste management approaches
e Implementation of a collection network specifically targeting banquet and restaurant excess
e  Operation through a minimal web platform for convenient participation
e Multiple distribution channels to ensure appropriate allocation of collected food

III. SYSTEM DESIGN AND ARCHITECTURE
3.1 System Architecture Overview

MealMitra System Architecture
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Fig.1. System Architecture
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The MealMitra system employs a modular structure that separates its user interface functions from collection operations
and distribution functions. A high-level architectural design is presented in Fig.1.

MealMitra utilizes a layered design structure where[3] information flows sequentially from donor input points to
system components until distribution results become available for tracking. MealMitra implements a network of
collection points alongside distribution channels to create its extensive food waste reduction system.

3.2 Frontend Components
A standard interface runs through web technologies HTML, CSS, JavaScript to present an easy-to-use interface for end
users. Key components include:

e  Food donation registration interface.

e A description area enables users to detail available excess food.

e  The user interface shows real-time collection status updates.

e Interactive visualization of impact metrics.

e Standard web [5]technologies allow the interface to maintain clear simplicity to welcome users with different

levels of technical experience.

3.3 Backend Framework
The backend implementation manages these functions:
e  Donor-collector communication.
e Food collection processing and tracking.
e Integration with distribution partners.
e Impact assessment and reporting.
The main application provides needed operational endpoints that support critical functions:
e Registration endpoint manages donor enrollment and subsequent data collection
e About endpoint generates comprehensive information about the system's approach
e Contact endpoint facilitates communication between stakeholders
e Impact tracking determines effectiveness while supplying measurement results

3.4 Operational Components
MealMitra[4]leverages several strategic approaches:
e The collection framework manages the process between different system components while offering a network
for food redistribution
e Restaurant and banquet partnerships represent the primary source of excess food collection
e Distribution channels include shelters, food banks, and direct community service
e Tracking capabilities rely on the documented impact database that serves to store and communicate
effectiveness metrics
e The components unite to perform complex operations that surpass basic disposal through their capability to
redirect excess food to appropriate consumption channels.

IV. METHODOLOGY
4.1 Food Waste Classification
4.1.1 Food Waste Categorization
MealMitra operates a solid classification system which processes donated food through its type identification
component. MealMitra deploys a seven-category classification system to capture all food types with different handling
requirements:
e  Fruit and Vegetable waste

e Beverage waste
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e Fish, Meat & Poultry waste

e  Sugar Industry waste

e Dairy waste

e  Mineral waste

e  Oil residue waste
Through this method, stability is achieved for food handling processes across different types that appear in donation
scenarios.

4.1.2 Food Processing

After classification, the collected food undergoes various processing operations that include:
e Safety assessment through visual inspection and temperature monitoring
e  Appropriate packaging for transportation
e Storage in appropriate temperature-controlled environments for efficient distribution

4.2 Collection Techniques
MealMitra relies on strategic partnerships with banquets and restaurants for maintaining a steady supply of excess food.
The system benefits from this approach because it provides the following capabilities:

e Transforms potential waste into valuable resources for distribution

e Creates a suitable collection structure for these resources

e Facilitates efficient redistribution through established channels

4.3 Distribution Algorithm
A sophisticated retrieval and distribution[6] system operates through the core algorithm. The redistribution process
utilizes three specialized approaches which address distinct aspects:

e  Overall needs assessment determines the recipient profile through evaluation of current demands

e Food type matching ensures appropriate allocation based on recipient requirements

e Logistics optimization calculates efficient routes while ensuring timely delivery

V.IMPLEMENTATION
5.1 Frontend Implementation
The interface maintains a simple design by including basic system elements:
e Donation registration functionality
e Food description input area
e Impact visualization through three different graphical presentations
e Actionable insights with clean presentation of results
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Fig.4. Contact Page
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5.2 Backend Implementation

5.2.1 Registration System

The system activates donor enrollment while checking legitimacy and initiates collection scheduling. The system
functions to process only valid food service establishments and produces suitable verification procedures.

5.2.2 Collection Network

The system creates a [8]detailed evaluation of the donation content regarding the handling requirements. After
assessing relevant food safety aspects through the verification system, the collection team schedules appropriate pickup
times.

5.2.3 Distribution Channels
The system[5] identifies appropriate recipients and provides optimization solutions specific to food type requirements.
The specialized approach enables the distribution team to focus on efficient allocation of collected food.

5.2.4 Impact Measurement

The system functions with a dynamic scoring algorithm to [9]determine the impact alongside visualizations which it
returns to users. Donors can get accurate numerical impact ratings through this system with featured contribution
guidelines.

5.3 Integration of Collection Network

The collection network integration proceeds through established partnerships. The framework creates links between
donors and distribution channels. The connected system deepens community impact through donation-to-consumption
tracking. Context analysis through the framework enables donation-distribution comparisons which enhance the
evaluation process for system effectiveness.

VI. RESULTS AND EVALUATION

6.1 Impact Calculation Accuracy
The system generates dynamic impact percentage results through analysis which considers multiple evaluation
parameters:

e Food quantity collected

e Recipient reach

e Distribution efficiency

e  Waste reduction metrics
The system executes impact[10] calculations through complete documentation between collection and distribution
rather than performing basic weight measurements. This method leads to better accuracy in the evaluation process.

6.2 Waste Reduction Effectiveness
The system demonstrates substantial waste reduction as its main operational advantage. The particular approach for
analysis of specific food waste includes analyzing the following steps:

e The system determines essential practices that are crucial for waste reduction

e These practices carry special importance for environmental impact

e The system delivers practical advice about how to integrate appropriate waste reduction strategies

e This approach reveals which essential practices food establishments lack in addition to explaining their

meaning and effective implementation strategies

6.3 User Feedback
User testing during the initial phase has yielded positive results:
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e Food donors indicate that the practical implementation enables them to enhance their sustainability practices

e Recipients appreciate the quality and reliability of the food distribution system

e The system receives high value for its comprehensive evaluation method that prioritizes both waste reduction
and hunger alleviation

VII. CONCLUSION AND FUTURE WORK

7.1 Summary of Contributions
MealMitra stands as a leading advancement among food waste management systems. This system delivers actionable
data to donors and recipients because it integrates high-efficiency collection mechanisms and distribution technology
into its optimized design structure.
Key contributions include:

e Use of advanced collection technology to understand food waste patterns in a detailed way

e Implementation of a vector-based distribution system for efficient allocation

e Unique approaches tailored for various aspects of food waste management

e A user-friendly webpage that allows users to locate and grasp results without difficulty

7.2 Limitations
MealMitra displays several challenges that researchers must consider although it shows strong functionalities:
e Dependence on the quality of food donations and their handling
e The system has inherent risks of displaying logistical constraints in scaling
e Restricted capacity to handle certain food types due to safety considerations
e  Substantial resource requirements for maintaining comprehensive collection networks

7.3 Future Work
Several opportunities for enhancement exist:
e  Smart collection routing: The system should optimize pickup schedules
e Customized donor guidance which adapts to individual establishment sectors
e Platform enhancement allowing users to track impact in real-time
e Visual tools displaying the concentration of food waste reduction alongside distribution metrics
e System adaptation using data collected from operational patterns and results

7.4 Conclusion

The food waste management process receives transformation from MealMitra through advancements in collection and
distribution technology. The system carries out thorough assessments of food donations combined with appropriate
distribution channels. The system implements strategic partnerships and systematic[7] approaches as advanced methods
to achieve effective results. The system possesses a user-friendly interface which guarantees accessible information
throughout the procedure. MealMitra operates as a vital tool which connects food donors with distribution networks
serving those in need. The importance of MealMitra will increase as food waste challenges grow. The system
accelerates waste reduction procedures while maintaining food safety for all participants.
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