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ABSTRACT

Urban areas across the globe face a paradoxical challenge of food surplus and food
scarcity existing simultaneously. While restaurants, households, and food hubs often
generate excess food that goes to waste, vulnerable communities experience food
shortages due to inefficient distribution systems. This imbalance highlights the need for
an intelligent and community-driven solution that can bridge the gap between surplus and
deficit. The proposed system, Urban Food Nexus, is a web-based platform designed to
facilitate real-time food redistribution by integrating food hubs and community-generated
crisis signals. The system leverages a centralized dashboard that aggregates data from
multiple food hubs, including government storage facilities, non-profit organizations, and
community gardens. It dynamically tracks food stock levels, storage capacity, and
distribution status. Additionally, it incorporates a user-driven reporting mechanism where
individuals can report food shortages (shortfalls) or excess food (surplus) in their locality.
These reports, termed as “Community Signals,” are prioritized based on urgency levels,
enabling efficient decision-making.The platform is built using the Django framework,
ensuring scalability, modularity, and security. The system intelligently matches surplus
hubs with shortage locations, ensuring optimal resource utilization. It also provides
analytical insights such as total stock percentage, number of crisis signals, and surplus
occurrences, helping stakeholders understand real-time food distribution dynamics. A key
feature of the system is its ability to handle real-time updates and maintain transparency
in operations. By marking signals as addressed upon successful resource allocation, the
system ensures accountability and avoids redundancy. Furthermore, the inclusion of
urgency levels helps prioritize critical situations, ensuring that high-risk areas receive
immediate attention. The proposed solution addresses major limitations of traditional
food distribution systems, such as lack of coordination, delayed response times, and
inefficient resource utilization. By integrating community participation with
technological infrastructure, the system fosters a collaborative approach toward food
security. It not only reduces food waste but also strengthens urban resilience against food
crises. In conclusion, the Urban Food Nexus system presents a scalable and efficient
model for addressing urban food distribution challenges. Its community-centric design,
combined with real-time monitoring and intelligent allocation, makes it a valuable tool
for smart city initiatives and sustainable development goals. The system has the potential
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to significantly reduce food wastage while ensuring equitable distribution, thereby
contributing to a more sustainable and food-secure urban ecosystem.

KEYWORDS: Food Redistribution, Smart Cities, Community Signals, Food Waste
Reduction, Crisis Management, Django Web Application, Resource Optimization, Food
Security, Supply Chain Management, Urban Sustainability

I. INTRODUCTION

Food security remains one of the most pressing challenges in urban environments, where
rapid population growth, uneven resource distribution, and inefficient supply chains
create significant disparities. Despite advancements in food production and logistics, a
considerable amount of food is wasted daily, while many communities struggle to meet
their basic nutritional needs. This imbalance is not due to a lack of resources but rather
the absence of an efficient system that can connect surplus sources with areas
experiencing shortages. Urban food distribution systems are often fragmented, involving
multiple stakeholders such as government agencies, non-governmental organizations, and
local communities. These entities operate independently, resulting in poor coordination
and delayed responses during crises. For instance, excess food generated by restaurants or
events is frequently discarded due to the lack of a mechanism to redistribute it quickly. At
the same time, underserved communities may face food shortages due to logistical
inefficiencies and lack of timely information. The emergence of smart city technologies
provides an opportunity to address these challenges through data-driven solutions. By
leveraging web applications, real-time data processing, and community participation, it is
possible to create a system that enhances food distribution efficiency. The Urban Food
Nexus system is designed to fulfill this need by providing a unified platform that
connects food hubs and community members.The system introduces the concept of
“Community Signals,” which allows users to report either food shortages or surplus in
their area. These signals are categorized and prioritized based on urgency, enabling
authorities to respond effectively. Food hubs, which serve as storage and distribution
centers, are monitored continuously to track their stock levels and capacity. This
information is used to allocate resources dynamically, ensuring that food reaches areas
where it is needed most. One of the key advantages of this system is its ability to
integrate community participation into the decision-making process. By allowing users to
report real-time conditions, the system ensures that data remains current and relevant.
This participatory approach not only improves responsiveness but also fosters a sense of
collective responsibility among citizens. The platform is implemented using the Django
framework, which provides a robust and secure environment for web application
development. Features such as user authentication, data management, and administrative
controls are seamlessly integrated, ensuring smooth operation. The system also includes a
user-friendly interface that allows stakeholders to monitor and manage food distribution
efficiently. In summary, the Urban Food Nexus system aims to revolutionize urban food
distribution by combining technology and community engagement. It addresses critical

International Journal of Data Science and IoT Management System IJDIM, 2026, 5 (2), 1607-1617 | 1607



International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal
ISSN: 3068-272X www.ijdim.com Original Research Paper

issues such as food waste, resource misallocation, and delayed crisis response. By
providing a scalable and efficient solution, the system contributes to the development of
sustainable and resilient urban communities.

II. LITERATURE SURVEY (WITH EXISTING METHODS)

The issue of food waste and inefficient distribution has been widely studied in recent
years, with researchers proposing various technological and organizational solutions.
Traditional food supply chain systems primarily focus on production and delivery, often
neglecting the redistribution of surplus food. This has led to the development of
alternative approaches aimed at reducing waste and improving accessibility. One of the
earliest approaches involved food banks and charitable organizations, which collect
surplus food and distribute it to those in need. While effective to some extent, these
systems rely heavily on manual processes and lack real-time coordination. Studies have
shown that delays in communication and transportation often result in food spoilage,
reducing the overall efficiency of such systems. With the advancement of technology,
researchers have explored the use of web-based platforms and mobile applications to
facilitate food sharing and redistribution. Applications such as OLIO and Food Rescue
have demonstrated the potential of digital platforms in connecting donors with recipients.
These systems use location-based services to match surplus food providers with nearby
users, reducing transportation time and waste. Machine learning and data analytics have
also been incorporated into food distribution systems to improve decision-making.
Predictive models are used to forecast demand and optimize resource allocation. For
example, some systems use historical data to predict areas with high food demand,
enabling proactive distribution strategies. However, these models often require large
datasets and may not adapt well to real-time changes.

Another approach involves the use of Internet of Things (IoT) devices to monitor food
storage conditions and track inventory levels. Sensors can provide real-time data on
temperature, humidity, and stock levels, ensuring that food is stored and transported
under optimal conditions. While effective, these systems can be expensive to implement
and maintain. Despite these advancements, existing systems face several challenges,
including scalability, user engagement, and data accuracy. Many platforms lack
integration with community-driven inputs, limiting their ability to respond to dynamic
conditions. Additionally, issues related to trust and transparency can hinder user
participation. The Urban Food Nexus system builds upon these existing approaches by
integrating community signals with centralized data management. Unlike traditional
systems, it emphasizes real-time reporting and prioritization, ensuring that urgent cases
are addressed promptly. By combining user participation with technological
infrastructure, the system offers a more adaptive and efficient solution. In conclusion, the
literature highlights the importance of leveraging technology to address food distribution
challenges. While existing methods have made significant progress, there is still a need
for systems that can integrate real-time data, community input, and efficient resource
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allocation. The proposed system addresses these gaps, providing a comprehensive
solution for urban food redistribution.

III. EXISTING SYSTEM

Existing food distribution systems primarily rely on centralized organizations such as
food banks, charities, and government agencies. These systems are designed to collect
surplus food from donors and distribute it to needy populations. While they play a crucial
role in addressing food insecurity, they often face limitations in terms of efficiency,
scalability, and responsiveness. One of the major drawbacks of existing systems is the
lack of real-time communication. Information about food availability and demand is often
updated manually, leading to delays in decision-making. As a result, surplus food may
remain unused or get wasted, while areas experiencing shortages may not receive timely
assistance. Another limitation is the absence of a structured prioritization mechanism.
Most systems operate on a first-come, first-served basis, without considering the urgency
of different situations. This can lead to inefficient resource allocation, where critical cases
are not addressed promptly. Additionally, existing systems often lack community
involvement. The flow of information is typically one-directional, from organizations to
beneficiaries, with minimal input from the community. This limits the system’s ability to
capture real-time ground conditions and adapt accordingly.

Technological limitations also play a significant role. Many traditional systems do not
utilize advanced tools such as data analytics, automation, or web-based platforms,
resulting in inefficient operations. Even in cases where digital solutions are implemented,
they may not be fully integrated or user-friendly. In summary, while existing food
distribution systems provide essential services, they are hindered by inefficiencies and
lack of adaptability. These limitations highlight the need for a more dynamic and
community-driven approach, such as the proposed Urban Food Nexus system, which
addresses these challenges through real-time data integration and intelligent resource
management.

IV. PROPOSED METHOD

The proposed system, Urban Food Nexus, is a web-based intelligent platform designed to
bridge the gap between food surplus and food scarcity in urban environments. The system
introduces a community-driven and data-centric approach to food redistribution by
integrating food hubs, users, and crisis signals into a unified ecosystem. The primary
objective is to ensure efficient utilization of food resources while minimizing wastage
and addressing urgent food shortages. The system consists of two major components:
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Food Hub Management and Community Signal Processing. Food hubs represent storage
and distribution centers such as government warehouses, NGOs, and community gardens.
Each hub maintains real-time data regarding its storage capacity, current stock levels, and
location coordinates. This enables the system to monitor overall food availability
dynamically. The second component focuses on Community Signals, which allow users
to report food-related issues such as shortages (shortfalls) or excess food availability.
Each signal is tagged with urgency levels, ensuring prioritization of critical cases. The
system processes these signals and matches them with suitable food hubs based on
availability and proximity.

A centralized dashboard provides real-time insights into stock levels, crisis counts, and
surplus occurrences, supporting informed decision-making. Authorized users can resolve
crises by dispatching food from hubs to affected locations, ensuring accountability
through status tracking. Unlike traditional systems, the proposed solution emphasizes
real-time updates, community participation, and intelligent resource allocation. It
enhances responsiveness, reduces food wastage, and improves urban food security. The
design aligns with modern smart city initiatives and contributes to sustainable
development goals by promoting equitable food distribution and efficient resource
utilization.

V. IMPLEMENTATION

The implementation of the Urban Food Nexus system is carried out using the Django web
framework, which provides a robust, scalable, and secure environment for application
development. The system follows a Model-View-Template (MVT) architecture, ensuring
clear separation of concerns and efficient data handling. The backend is developed using
Python and Django ORM, which manages database interactions efficiently. Two primary
models are implemented: Food Hub and Community Signal. The Food Hub model stores
information about food storage centers, including their capacity, current stock, and
geographical coordinates. The Community Signal model captures user-reported data such
as location, description, urgency level, and signal type (shortfall or excess). The frontend
is built using HTML, CSS, and Django templates, providing an interactive and user-
friendly interface. The dashboard view aggregates data from all food hubs and signals,
displaying key metrics such as total stock, capacity utilization, and crisis counts. This
real-time visualization helps administrators monitor system performance effectively. User
authentication is implemented using Django’s built-in authentication system, allowing
secure login, registration, and logout functionalities. Only authenticated users can report
crises or resolve them, ensuring system integrity.

The crisis reporting feature allows users to submit details about food shortages or surplus.
Once submitted, the data is stored in the database and displayed on the dashboard.
Signals are sorted based on urgency, ensuring that critical cases receive immediate
attention. The crisis resolution module enables administrators to allocate food from
available hubs. The system checks stock availability before dispatching resources. If
sufficient stock is available, the hub’s inventory is updated, and the signal is marked as
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addressed. Otherwise, an error message is displayed, preventing invalid operations. The
system also incorporates messaging features using Django’s message framework to
provide feedback to users regarding successful operations or errors. This enhances user
experience and system transparency. Overall, the implementation ensures scalability,
reliability, and real-time responsiveness. The use of modern web technologies and
structured architecture enables the system to handle large datasets and multiple users
efficiently, making it suitable for real-world deployment in urban environments

VI. ALGORITHMS

The Urban Food Nexus system utilizes a combination of data filtering, prioritization, and
resource allocation algorithms to ensure efficient food distribution.

1. Signal Classification Algorithm
When a user submits a report, the system classifies it into either SHORTFALL or
EXCESS based on user input. This categorization helps in separating demand and
supply signals for efficient processing.

2. Urgency-Based Prioritization Algorithm
Each signal is assigned an urgency level ranging from low to critical. The system
sorts signals in descending order of urgency using a priority queue mechanism.
This ensures that critical cases are addressed first, improving response time and
effectiveness.

3. Resource Matching Algorithm
The system identifies suitable food hubs based on available stock. It filters hubs
where current_stock kg > 0 and matches them with shortfall signals. This ensures
that only capable hubs are considered for dispatch.

4. Stock Validation Algorithm
Before dispatching resources, the system checks whether the selected hub has
sufficient stock. If the available stock is greater than or equal to the requested
quantity, the transaction proceeds; otherwise, it is rejected.

5. Inventory Update Algorithm
Once a dispatch is successful, the system updates the hub’s stock by subtracting
the allocated quantity. Simultaneously, the corresponding signal is marked as
addressed.

6. Performance Metrics Calculation Algorithm
The system calculates total stock, total capacity, and stock percentage using
aggregation functions. These metrics provide insights into overall system
efficiency.
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These algorithms collectively ensure optimized resource allocation, reduced wastage, and
efficient crisis management. They are lightweight, scalable, and suitable for real-time
applications in urban food distribution systems.

VII. SYSTEM DESIGN

The Urban Food Nexus system is designed using a modular and scalable architecture that
integrates data management, user interaction, and decision-making components. The
design follows the Model-View-Template (MVT) pattern of Django, ensuring clear
separation between data, logic, and presentation layers.

The system architecture consists of three main layers:

1. Presentation Layer (Frontend)
This layer includes user interfaces developed using HTML, CSS, and Django
templates. It provides dashboards, forms for reporting crises, and interfaces for
resolving signals. The dashboard displays real-time metrics such as stock levels,
crisis counts, and surplus data.

2. Application Layer (Business Logic)
This layer contains Django views and logic for processing user requests. It
handles operations such as data retrieval, signal prioritization, and resource
allocation. The dashboard view aggregates data from multiple models, while the
report and resolve views manage crisis reporting and resolution.

3. Data Layer (Database)
The database stores all system data, including food hub details and community
signals. Django ORM ensures efficient interaction with the database, supporting
operations such as filtering, aggregation, and updates.

The system workflow begins when users report a crisis. The data is stored in the database
and displayed on the dashboard. Signals are sorted based on urgency, enabling
administrators to identify critical cases. When resolving a crisis, the system selects a
suitable food hub and verifies stock availability before dispatching resources. The design
also incorporates authentication and authorization mechanisms to ensure secure access.
Only registered users can perform sensitive operations, such as reporting or resolving
crises. Scalability is a key consideration in the system design. The modular architecture
allows easy integration of additional features such as machine learning-based demand
prediction or loT-based inventory tracking. According to recent studies, urban food
systems face challenges such as supply chain fragility and governance fragmentation,
emphasizing the need for integrated and scalable solutions. Furthermore, the system
supports real-time updates and transparency, ensuring efficient communication between
stakeholders. By combining community participation with technological infrastructure,
the design enhances responsiveness and resource optimization.
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VIII. CONCLUSION

The Urban Food Nexus system presents an innovative and practical solution to the
challenges of urban food distribution. By integrating community participation with
modern web technologies, the system effectively addresses the dual problem of food
wastage and food scarcity. It provides a centralized platform for monitoring food
resources, reporting crises, and allocating resources efficiently. One of the key strengths
of the system is its real-time responsiveness. By allowing users to report food shortages
and excess, the system ensures that data remains current and actionable. The use of
urgency-based prioritization further enhances the system’s ability to respond to critical
situations promptly. The implementation using Django ensures scalability, security, and
ease of maintenance. The modular design allows for future enhancements, such as
integration with machine learning models for demand prediction or IoT devices for real-
time inventory monitoring. Research indicates that urban food systems are highly
vulnerable to supply chain disruptions and require adaptive, technology-driven solutions.

Additionally, the system promotes sustainability by reducing food waste and improving
resource utilization. It aligns with global efforts to achieve food security and sustainable
urban development. By connecting surplus sources with areas in need, the system creates
a more balanced and efficient food distribution network. In conclusion, the Urban Food
Nexus system demonstrates the potential of combining technology and community

engagement to solve real-world problems. It provides a scalable and efficient framework
for urban food redistribution, contributing to a more resilient and sustainable future.
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