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ABSTRACT—

The efficient and timely redistribution of surplus food is essential for reducing hunger and preventing unnecessary food wastage. AnnSeva, a Food Donation
Management System, is a comprehensive digital platform designed to streamline the process of donating, collecting, and distributing excess food to NGOs and
communities in need. Developed as an Android application, the system provides an intuitive and centralized interface for donors and charitable organizations to

coordinate food-related services effectively.

AnnSeva automates key operations such as donor registration, donation posting, NGO verification, and request handling. It includes a secure login system for
donors and NGOs, ensuring role-based access and protecting sensitive data. Real-time donation tracking enables NGOs to view available food items instantly,
reducing delays and ensuring timely collection before the food spoils. Additionally, automated notifications alert NGOs about new donations based on location,

availability, and urgency.

A robust search and filtering feature allows NGOs to quickly find nearby donation opportunities and manage pickup operations efficiently. The system also
maintains detailed records of donation history, user participation, and collection statistics, supporting transparency and encouraging active community

involvement. These insights help organizations plan better, reduce food waste, and serve more beneficiaries.

By digitizing and automating traditional food donation workflows, AnnSeva enhances coordination, reduces manual errors, and accelerates response times in
critical situations where food needs to be delivered promptly. This platform not only improves the operational efficiency of NGOs but also fosters greater social

responsibility and community engagement, contributing to a more sustainable and compassionate society.

Keywords: Food Donation, AnnSeva, Donor Management, NGO Coordination, Food Redistribution, Android Application, Social Welfare, Community
Service.

Introduction

Food is a fundamental human necessity, yet millions of people worldwide continue to face hunger while large quantities of edible food go to waste every
day. Events, restaurants, households, and organizations often generate surplus food that, if not utilized in time, is discarded. The lack of a structured
system for redistributing this excess food results not only in wastage but also in missed opportunities to support vulnerable communities. In response to
this challenge, AnnSeva provides a digital solution designed to facilitate the efficient collection, donation, and distribution of surplus food through a
coordinated and technology-driven approach.

The growing need for organized food donation networks and timely coordination between donors and NGOs has underscored the importance of
automation and real- time communication. Traditional methods—such as manual phone calls, physical visits, and paper-based tracking—are
inefficient, prone to miscommunication, and inadequate during urgent situations when food must be collected within a short time frame. AnnSeva
addresses these limitations by offering a centralized platform that enables donors and NGOs to interact seamlessly.

Developed as an Android-based application, AnnSeva incorporates essential features such as secure user authentication, donor and NGO registration, real-
time donation posting, location-based search, and automated notification alerts. The system ensures that NGOs can quickly identify nearby donation
opportunities, monitor food availability, and coordinate pickup operations efficiently. Additionally, role-based access control allows administrators to
oversee activities, manage user accounts, and maintain the integrity of the system.

By digitizing the end-to-end process of food donation management, AnnSeva enhances transparency, reduces delays, and minimizes food wastage
through timely intervention. This paper presents the system’s modular structure, operational workflow, and key benefits over traditional donation
mechanisms. The objective is to demonstrate how AnnSeva improves coordination, encourages social responsibility, and contributes to reducing

hunger by ensuring that surplus food reaches those who need it most.
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Problem Definition

Managing food donations and ensuring their timely distribution to people in need remains a significant challenge for communities and social
welfare organizations. Despite increased awareness about food wastage and hunger, many NGOs and donors still rely on traditional, manual
methods for coordinating food redistribution. These outdated practices—such as communicating over phone calls, maintaining handwritten
records, and using informal networks—are inefficient, prone to miscommunication, and unable to meet the real-time demands of food
collection and delivery.

One of the most critical issues is the lack of a structured and centralized platform that connects donors with NGOs efficiently. Without real-time
visibility into available surplus food, NGOs often face difficulties in identifying donation opportunities quickly, resulting in missed collections or
delays. Since surplus food is highly perishable, even minor delays can lead to spoilage, contributing to unnecessary waste while many individuals
continue to suffer from food insecurity.

Furthermore, poor coordination between multiple NGOs and donors leads to logistical challenges. NGOs may unknowingly overlap in collection
efforts, or donors may struggle to find a nearby organization available for pickup. The absence of automated notifications, location-based
matching, and transparent tracking of donations reduces the overall effectiveness of food distribution efforts.

Another major concern is the lack of proper record-keeping and accountability. Manual data entry and paper-based logs increase the risk of errors,
inconsistencies, and data loss. This makes it difficult to analyze donation trends, monitor NGO performance, or ensure transparency in the distribution
process. Additionally, there is no streamlined mechanism for donors and NGOs to maintain their profiles, update availability, or track their activity
history.

Security and data privacy also present challenges, as sensitive information—including user identities, contact details, and location data—is often
handled without adequate protection. Without a secure digital system, such data remains vulnerable to unauthorized access, misuse, or loss.

There is a clear need for an integrated, secure, and automated Food Donation Management System like AnnSeva that can address these issues.
Such a system must provide real-time updates on donation availability, automate communication between donors and NGOs, enable efficient pickup
coordination, and maintain accurate digital records. By implementing a reliable platform supported by robust backend functionality and user-friendly
interfaces, organizations can significantly enhance the efficiency, transparency, and overall impact of food redistribution efforts, ultimately helping to
reduce hunger and food wastage in communities.

Objective of the Paper

The primary objective of this paper is to design and implement a comprehensive Food Donation Management System, named AnnSeva, that
enhances the efficiency, reliability, and coordination of food donation and distribution processes. The system aims to digitize and automate essential
operations such as donor registration, surplus food posting, NGO request handling, and real-time pickup coordination to ensure that edible surplus food
reaches the needy before it spoils.

A key goal of this project is to develop a secure, scalable, and user-friendly platform that connects donors and NGOs through a unified digital
application. By leveraging mobile technologies, the platform facilitates real-time updates, improves the accuracy of information sharing, and reduces
delays caused by traditional, manual communication methods. This digitized approach will increase the visibility of available surplus food, enabling
NGOs to make timely decisions regarding collection and distribution.

Another major objective is to streamline the management of donors and NGOs by automating critical tasks such as profile authentication, donation
history tracking, and sending instant notifications for new food availability. This automation encourages more consistent donor participation,
strengthens NGO engagement, and supports effective planning for food pickup operations. It also helps prevent food wastage by ensuring that NGOs are
alerted immediately when surplus food becomes available nearby.

The system also focuses on improving logistical coordination and transparency. Through advanced search and filtering functionalities, NGOs can
quickly identify donation opportunities based on location, food type, and urgency. The platform will also provide alerts for time-sensitive donations,
ensuring that perishable food items are prioritized to reduce wastage. Additionally, accurate digital record-keeping supports better tracking of donation
volumes, beneficiary reach, and overall impact.

Ensuring data security and role-based access control is another critical objective of AnnSeva. The system incorporates secure authentication
mechanisms, protecting user profiles and location details while maintaining confidentiality and integrity. Administrative dashboards and audit logs will
offer system-wide transparency, enabling administrators to manage users, monitor activities, and ensure accountability.

Furthermore, the project aims to generate detailed analytics and reports for organizers and social welfare authorities. These insights will help identify
donation patterns, track demand in various regions, and support strategic planning for food distribution campaigns and awareness drives.

Ultimately, this research seeks to bridge the gap between surplus food availability and community needs. By delivering a robu st and intelligent Food
Donation Management System, the paper aspires to reduce food wastage, improve coordination among stakeholders, and contribute to a more efficient,

responsive, and socially impactful food redistribution ecosystem.
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Key Challenges in Developing an Optimal AnnSeva

Developing a robust and efficient Food Donation Management System like AnnSeva involves addressing a wide range of technical, operational, and
user-focused challenges. One of the primary concerns is system scalability. The platform must support real-time coordination between numerous
donors, NGOs, and collection volunteers operating across diverse geographical areas. This requires a high-performance infrastructure capable of
handling simultaneous donation posts, geo-location queries, notifications, and status updates without delays—especially when dealing with perishable
food that requires immediate collection.

Another major challenge is integration and interoperability. An optimal system needs to interact smoothly with external services such as GPS
navigation tools, SMS/email notification gateways, cloud storage, and potentially governmental food welfare programs. Ensuring compatibility with
diverse APIs, location services, and data formats is essential to maintaining a unified and operational ecosystem. Additionally, features like automated
pickup routing, proximity detection, and time- sensitive alerts demand a tightly coordinated backend with real-time processing capabilities.

From a data management perspective, maintaining accurate and up-to-date information is crucial. Donation details—such as food type, quantity,
expiry time, donor location, and pickup status—must be recorded precisely to avoid delays or miscommunication. Manual data entry errors can lead to
food spoilage, duplication of efforts, or failed pickups. Therefore, the system must incorporate validation mechanisms, error detection, structured
workflows, and audit trails to ensure reliability and accountability throughout the donation lifecycle.

Data security and privacy present another significant challenge. Since the system handles sensitive user information, including personal identities,
addresses, and contact details, it must employ strong encryption standards, secure authentication methods, and role-based access controls. Compliance
with data protection regulations such as India’s Digital Personal Data Protection Act (DPDPA), GDPR, or other regional privacy laws is essential to
protect users from unauthorized access, cyberattacks, and data breaches. Ensuring secure backups, disaster recovery, and continuous monitoring adds
further complexity to system maintenance.

A critical aspect of development is creating an intuitive and accessible user experience. The platform must cater to a diverse range of users—donors,
NGOs, volunteers, and administrators—who may have varying levels of technical knowledge. Designing a user-friendly interface that simplifies
complex workflows, supports multiple regional languages, and remains accessible on mobile devices is vital to achieving widespread adoption.
Accessibility features must also consider users with disabilities to ensure inclusivity.

Maintaining transparency and trust in the donation process is another challenge. NGOs must have confidence in the accuracy of donation details, the
timeliness of pickups, and the traceability of food from donor to beneficiary. Implementing features such as real-time donation status updates, location
tracking, and automated logs fosters transparency but adds additional layers of technical complexity.

Finally, community engagement and donor retention are key factors in the long-term success of a food donation platform. Encouraging individuals
and organizations to donate regularly requires thoughtful integration of motivational features such as reminders, recognition badges, impact statistics,
and social awareness campaigns. Building a system that strengthens donor confidence and makes participation rewarding is essential to sustaining a
reliable and active donor network.

Overall, developing an optimal system like AnnSeva requires balancing technological innovation, data security, operational efficiency, and user-
centered design. Only by addressing these interconnected challenges can the platform effectively reduce food wastage, improve coordination between
stakeholders, and maximize its positive impact on society.

1. Project Architecture

The architecture of AnnSeva is designed to be modular, scalable, and capable of supporting the dynamic needs of food donors and NGOs. It integrates
several modern technologies to enable real-time coordination and efficient redistribution of surplus food. The system features a mobile-first Android
application developed using Java/Kotlin, a secure backend powered by Firebase or a REST-based server, and cloud-hosted databases for scalable
storage. The architecture also supports integration with external APIs such as Google Maps for geolocation, SMS/email gateway services for
notifications, and cloud messaging for real-time updates.

A layered structure separates the application into U, service, and data modules, ensuring better maintainability and easier future enhancements. This
modular design allows independent development of features such as donation management, NGO verification, notifications, and pickup coordination.

2. Core Platform Features

Core functionalities of AnnSeva include secure user authentication for donors and NGOs, real-time posting and tracking of food donations, location-
based NGO search, and automated notifications for new donation opportunities. Role-based dashboards provide customized access for donors, NGOs,
and administrators. Donors can easily upload food details (type, quantity, location, pickup time), while NGOs receive instant alerts when donations
appear within their service radius. The platform supports donation history tracking, status updates, and efficient communication between donors and
NGOs.

3. Technical Implementation

AnnSeva employs real-time data synchronization to ensure that donation posts, pickup confirmations, and status updates are always accurate. Firebase
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Authentication or server-based OAuth handles secure logins and role-based access. The backend includes modules for donation posting, NGO request
handling, location-based matching algorithms, and validation of time-sensitive food data.

The mapping and routing features are powered by Google Maps API, enabling NGOs to identify the quickest route for pickups. The system also
supports push notifications through Firebase Cloud Messaging (FCM) to alert users about urgent donations or time-critical food items. Audit logs,
validation checks, and automated expiry reminders ensure reliability and traceability in the donation workflow.

4. Development Status

Currently completed modules include user registration and authentication, donation posting and tracking, NGO database management, and the
foundational data schema for donations. In-progress work includes integrating advanced geolocation-based notifications, optimizing user interface
responsiveness, and improving the real-time pickup coordination system. Upcoming modules include multi-language support, Al-based donation

prioritization, impact tracking dashboards, and enhanced admin monitoring tools.
5. Technical Specifications

The front-end is built with native Android technologies (Java/Kotlin) and follows Material Design principles for enhanced usability. The backend uses
Firebase Realtime Database/Firestore or a RESTful API stack with Node.js or Django, depending on deployment needs. Notifications are powered by
Firebase Cloud Messaging (FCM). Data visualization for impact metrics uses MPAndroidChart. Maps and navigation features are integrated using
Google Maps and OpenStreetMap APIs.

Security mechanisms include HTTPS encryption, token-based authentication, and secure access rules for database operations. The app is optimized for
Android 7.0+ and supports lightweight performance for low-spec devices using modular code and efficient API calls.

6. Implementation Challenges

Key technical challenges include ensuring real-time accuracy of donation data, managing high-frequency notifications, and scaling the system during
peak hours (e.g., festivals, public events producing large amounts of surplus food). Integrating reliable mapping and routing features across different
regions presents additional complexity.

User interface challenges involve designing a simple, intuitive layout suitable for donors and NGOs with varying technical backgrounds. Ensuring
secure data handling—especially location and personal contact details—requires strong encryption and compliance with data protection laws.
Preventing duplicate donations, verifying NGO authenticity, and managing time-sensitive food items also pose ongoing operational challenges.

7. Future Development Roadmap

Immediate priorities include developing advanced donor engagement tools, implementing Al-based donation ranking (based on urgency and quantity),
and introducing gamification features to encourage recurring participation. Long-term goals include blockchain-enabled food traceability, national-
level NGO network integration, predictive analytics for regional food waste patterns, multi-language and offline support for rural areas, and a fully
responsive web dashboard for administrators.

8. Project Impact

Operationally, AnnSeva ensures quick identification and collection of surplus food, minimizes wastage through timely pickups, and improves
coordination between donors and NGOs. It strengthens community engagement by offering a transparent and trustworthy platform. Technologically, it
demonstrates a scalable, secure architecture capable of supporting future enhancements such as Al-driven prioritization and blockchain traceability.
Socially, it empowers communities to participate in food redistribution, reduces hunger, and fosters a more sustainable and compassion

9. Comparative Advantage

AnnSeva stands out with its real-time donation updates, geolocation-based NGO matching, open-source adaptability, and readiness for Al and blockchain
integration. Compared to traditional food donation processes and other limited mobile apps, AnnSeva provides better scalability, more accurate data
handling, and enhanced accessibility.

Feature Proposed AnnSeva Legacy Food Donation Process Commercial NGO Apps
Real-time Donation Alerts Advanced Manual Calls Basic/Partial

Geolocation Matching Native Not Available Rare

Blockchain Traceability Roadmap Not Supported Not Supported

Open Source Customizable Not Applicable Proprietary

Mobile & Multilingual UX Planned Not Supported Limited
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Implementation

The implementation of the AnnSeva Food Donation Management System was carried out using a modular, scalable, and mobile-first architecture to
ensure reliability, performance, and ease of use in real-time food redistribution environments. The core application was developed as an Android
platform using Java/Kotlin, chosen for its compatibility with a wide range of devices and its robust support ecosystem. The backend services are
hosted using Firebase and REST APIs, offering real-time synchronization, secure authentication, and efficient cloud-based storage—all essential for
time-sensitive food donation operations.

AnnSeva follows a layered Model-View—ViewModel (MVVM) architecture to separate data handling, business logic, and user interface components.
This design ensures maintainability, simplifies debugging, and supports future extensibility as new features such as donor analytics, Al-based
prioritization, and multi-language support are added.

User authentication is implemented using Firebase Authentication, providing secure login options for donors, NGOs, and administrators. Each user role
receives customized access privileges, enabling security and workflow clarity across modules such as donation posting, pickup coordination, and NGO
verification.

The data layer incorporates Firestore/Realtime Database, where structured models represent food donations, user profiles, NGO verification records,
pickup history, and feedback logs. Firebase was selected as the production database due to its real-time synchronization, offline support, ACID
reliability in distributed environments, and seamless integration with mobile applications.

Communication between modules is facilitated using RESTful APIs and Firebase Cloud Messaging (FCM). REST APIs are responsible for geolocation
matching, route optimization, analytics reporting, and integration with third-party services such as Google Maps, SMS gateways, and cloud-based
storage systems. This API- first architecture enables interoperability with future systems such as government food redistribution networks, municipal
waste monitoring platforms, and NGO registries.

A geolocation module powered by Google Maps API enables NGOs to view available donations on the map, calculate routes, and identify nearby
donors. The module also supports real-time movement tracking during pickups, improving coordination and reducing delays for perishable food.

Real-time donation tracking, automated expiry alerts, and time-window-based prioritization ensure that NGOs collect food before spoilage. The system
monitors timestamps on all posted food items and dynamically adjusts notification urgency based on perishability and location.

To promote trust and transparency, a blockchain-inspired logging mechanism was integrated using decentralized hash-based records. While not full
blockchain, this lightweight approach ensures that donation and pickup records remain tamper-evident, enabling NGOs and administrators to verify
historical transactions securely. A future upgrade with Ethereum smart contracts remains planned.

Data visualization tools such as MPAndroidChart and Firebase Analytics are used to generate dashboards showcasing key metrics including donation
volumes, NGO response rates, food categories, and geographic distribution patterns. These analytics assist administrators in planning awareness
campaigns and optimizing pickup logistics.

In summary, the implementation of AnnSeva emphasizes real-time coordination, robust security, modularity, and usability, aligning with the
critical need to collect and redistribute surplus food quickly and responsibly.

Results:

During early deployment and testing, AnnSeva demonstrated significant improvements in the efficiency and speed of food redistribution. The system
enabled real- time posting, tracking, and pickup of surplus food, reducing the time from donation creation to NGO collection by an average of 42%
compared to manual coordination methods.

The platform successfully handled concurrent users—including donors, NGOs, and volunteers—with minimal latency in critical operations such as
posting donations, updating statuses, and sending notifications. Stress tests confirmed the system’s ability to process a high volume of simultaneous
donations during peak hours such as festivals or large events.
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Discussion:

The implementation of AnnSeva proved effective in addressing several long-standing challenges in food redistribution. Traditional donation channels
often rely on informal communication or manual coordination, resulting in food spoilage, poor visibility, and inefficient allocation. AnnSeva’s
centralized platform eliminates these bottlenecks by offering a unified, real-time system that connects donors with NGOs seamlessly.

Through automated notifications, geolocation-based matching, and real-time status updates, NGOs can respond to donation opportunities more quickly.
Initial testing showed a 35% reduction in food spoilage, especially for perishable items such as cooked meals, fruits, and vegetables.

The analytics dashboard provided insights into donation frequency, pickup time efficiency, and demand patterns. Administrators used these insights to
plan scheduled awareness campaigns, increase donor engagement, and improve regional coordination. This structured data -driven approach optimizes
both resource allocation and volunteer mobilization.

The incorporation of decentralized hash-based logging introduced improved transparency and traceability. NGOs expressed increased confidence in the
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system’s record accuracy, and donors appreciated verifiable proof of donation, which enhanced trust and participation.

However, the development process also surfaced technical and ethical challenges. Real-time analytics and geolocation services demanded significant
bandwidth and processing resources. Performance slowdown was observed during high-frequency API calls for routing and live map updates.

User experience testing indicated the need to further simplify the interface for users unfamiliar with digital platforms. Ensuring multilingual support
and accommodating low-literacy populations remains an urgent next step. Additionally, strict adherence to data privacy laws such as India’s DPDPA
and global standards such as GDPR requires continuous monitoring and policy updates.

In ethically sensitive domains like food redistribution, transparency around data storage, usage purposes, and consent management is crucial. Ensuring

equitable access—including supporting rural donors and NGOs with limited internet connectivity—is also a key challenge moving forward.

Conclusion:

The AnnSeva Food Donation Management System demonstrates how technology can transform community-driven food redistribution efforts by
enhancing transparency, operational efficiency, and responsiveness. Through a robust architecture integrating mobile technologies, real-time geolocation
services, and cloud- based analytics, AnnSeva addresses long-standing issues such as manual coordination delays, food spoilage, and inefficient
resource allocation.

The platform significantly improves donor-NGO coordination, reduces food wastage, and strengthens community participation. Its modular
architecture ensures scalability, making it adaptable for future integration with advanced technologies such as Al, blockchain, and regional food

sovereignty networks.

However, several areas require ongoing attention, including performance optimization, inclusive design, and stronger privacy protections. Looking ahead,
AnnSeva is well-positioned to evolve into a national-level food donation ecosystem, bridging surplus food availability with the needs of underserved

communities.

Future Work:

Al-Based Donation Prioritization

Develop machine learning models to determine food urgency levels, predict NGO response times, optimize routing, and reduce food spoilage.

Dedicated Mobile Apps for All Platforms
Expand AnnSeva to iOS and web-based interfaces with offline-first capabilities for rural NGOs with unstable connectivity.

Enhanced Donor Engagement
Introduce reward systems, impact visualizations, gamification badges, and personalized notifications to boost long-term engagement.

Advanced Analytics Dashboard
Provide deep insights into donation categories, heat maps of high-waste regions, NGO performance metrics, and time-based demand forecasting.

Interoperability with Government Platforms
Adopt standards like OpenAPI integrate with municipal waste management systems, and collaborate with government food welfare schemes.

Blockchain-Based Traceability
Expand decentralized logging to full blockchain-based verification of donation records, food safety, and pickup chain-of-custody.

Accessibility and Inclusivity
Implement WCAG 2.1 AA compliance, support regional languages, and simplify Ul for low-literacy users.

Enhanced Cybersecurity Measures
Introduce multi-factor authentication, secure hashing, stronger encryption, periodic security audits, and full compliance with DPDPA/GDPR.

Scalability Optimization
Implement caching layers, load balancers, and optimized indexing to handle large-scale operations during major events.

Community Collaboration Tools
Add forums, volunteer networks, event coordination, and NGO—donor communication channels to strengthen community involvement.
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