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Abstract

Abstract

In today's age of smart living and digital transformation, efficient household management is
essential. This project introduces SmartFridge, an application for managing refrigerator inventory
that optimizes food storage in the fridge, reduces waste, and improves the kitchen experience.

The application allows users to efficiently monitor refrigerator contents, view items, and receive
expiration alerts to avoid food spoilage. Utilizing a comprehensive database, SmartFridge offers
personalized recipe suggestions based on available ingredients, nutritional analysis, and calorie
tracking. It also creates automatic shopping lists and tracks inventory consumption patterns.

SmartFridge's Al-powered chatbot offers instant assistance, food storage tips, and allergy-aware
recommendations. Additionally, the app includes a smart spoilage detection system that prioritizes
items nearing expiration for consumption.

With a user-friendly interface and real-time notifications, SmartFridge is more than just a fridge
assistant it is a comprehensive solution for smarter, healthier, and more sustainable food
management. This project enhances daily convenience, reduces food waste, and promotes mindful
consumption.



Chapter One

Chapter One: Introductory

1.1: Introduction.

In today’s fast-paced world, managing household food inventory is challenging for many. Food
waste is a significant issue, with households discarding large quantities of perishables due to
mismanagement, expiration, or improper storage. The demand for a smart solution to streamline
food tracking, reduce waste, and encourage sustainable consumption has never been greater.

SmartFridge is an intuitive home refrigerator inventory management app that helps users monitor
and optimize food storage. It allows users to view categorized items, track expiration dates, and
receive alerts for items nearing spoilage. The app also offers personalized recipe suggestions based
on available ingredients and dietary preferences, promoting healthy eating. Beyond basic inventory
management, SmartFridge includes Al-powered chat support, automatic shopping list creation,
and allergy tracking. It notifies users of expired items, ensuring they stay informed about freshness
and encouraging timely consumption. Real-time notifications enhance the user experience,
creating a seamless food management system.

Integrating nutritional insights, spoilage detection, and automated shopping lists, the app enhances
food tracking while encouraging sustainable consumption and healthier eating habits. With its
user-friendly interface and smart automation, SmartFridge transforms kitchen management to be
more efficient, cost-effective, and environmentally friendly. By leveraging smart technology and
data-driven insights, this project aims to change how households manage their refrigerators,
reducing food waste and improving the overall kitchen experience. SmartFridge is not merely an
inventory tracker; it represents a step toward a more efficient and environmentally conscious
approach to food management.



Chapter One: Introductory

1.2: Problems.

Efficient food management remains a major challenge for households, often leading to increased
waste, unnecessary expenses, and inefficient grocery planning. Several key problems highlight the
need for a smart refrigerator inventory management system:

1. Food Waste Due to Expiration: Many households struggle to keep track of expiration dates,
resulting in the disposal of large quantities of food. Without proper monitoring, perishable
items often go unnoticed until they spoil.

2. Lack of Awareness of Available Ingredients: Users frequently forget what is already inside
their refrigerator, leading to duplicate purchases or missed opportunities to use existing
ingredients before they expire.

3. Inefficient Meal Planning: The absence of a structured system for meal planning based on
available ingredients results in last-minute food decisions, unhealthy eating habits, and
inefficient grocery shopping.

4. Time-Consuming Manual Tracking: Traditional food inventory tracking methods, such as
written lists or memory-based tracking, are prone to human error and require constant
manual updates, making them impractical for modern lifestyles.

5. Unnecessary Grocery Expenses: Without an organized inventory system, individuals often
buy unnecessary groceries, leading to overspending and food stockpiling beyond actual
needs.

6. Lack of Personalized Nutritional Insights: Most traditional inventory systems do not
provide detailed nutritional analysis or calorie tracking, making it difficult for users to
maintain a healthy diet based on their food choices.

7. Allergy and Dietary Restrictions Management: People with food allergies or specific

dietary preferences struggle to identify suitable meal options without a system that flags
potential allergens in recipes or suggests alternatives.

Chapter One: Introductory



1.3: Objectives and work significance.
Objectives

The primary objective of SmartFridge is to develop an intelligent and user-friendly Home
Refrigerator Inventory Management Application that enhances food organization, reduces waste,
and promotes healthier consumption habits. The key objectives of this project include:

1. Enable users to select fridge items from a list of categorized items to track their refrigerator
contents in real time.

2. Offer personalized recipe recommendations based on available ingredients, and provide
nutritional information, calorie tracking, and allergy warnings for suggested meals.

3. Track frequently used and depleted items to automatically generate a shopping list, and
ensure users restock only necessary items to minimize overspending and waste.

4. Provide instant assistance through an Al chatbot to answer food-related queries, and
suggest optimal food storage methods and alternative ingredient substitutions.

5. Implement automated notifications for items nearing expiration to reduce food waste, and
provide alerts for allergens.

6. Help users prioritize consumption of near-expiry food to reduce unnecessary purchases,
and promote economic and sustainable food management habits.

Work Significance

SmartFridge provides an innovative solution for efficient household food management. Users can
track their refrigerator inventory in real time through organized lists. The app offers personalized
recipe suggestions based on available ingredients, nutritional information, calorie tracking, and
allergy alerts. It also monitors expired items to create automated shopping lists, helping to cut
unnecessary spending and reduce food waste. With Al-powered chatbot assistance, users receive
instant support for food-related questions, optimal storage methods, and ingredient substitutions.
Additionally, SmartFridge sends notifications for items nearing expiration and suggests dietary
alternatives, promoting sustainable consumption.

These integrated features empower users to manage their food efficiently, minimize waste, and
adopt a smarter, eco-friendly approach to kitchen organization.

Chapter One: Introductory



1.4: Scope of the work and Limitations.

The SmartFridge application is an advanced Home Refrigerator Inventory Management System
that offers users an intelligent solution for tracking and optimizing food storage. Its key features
improve food organization, reduce waste, and enhance overall household efficiency.

SmartFridge offers a personalized experience by allowing users to create accounts, log in, and
customize settings according to their dietary preferences. A key feature is refrigerator inventory
tracking, enabling users to manually add, remove, and categorize food items from a predefined
list. The app provides a real-time overview of stored items, organized by expiration dates and
freshness for efficient food management. It also automatically monitors expiration dates and
spoilage, sending timely alerts to users about items nearing expiration, thus reducing food waste.

SmartFridge optimizes food usage by recommending recipes based on available ingredients,
promoting efficient utilization. Its recipe database includes images, step-by-step instructions, and
nutritional information to aid meal planning and encourage healthier eating habits. Additionally,
it features an automated shopping list generator that tracks frequently used , or expired items,
allowing users to create a smart grocery list. This helps users purchase only what they need,
optimizing grocery planning and reducing unnecessary expenses.

SmartFridge enhances user engagement with an Al chatbot that delivers instant assistance on food
storage, cooking tips, and general inquiries. This interactive tool offers quick, relevant responses
for easier food management. Moreover, SmartFridge provides nutritional analysis and health
tracking, offering insights on calorie content, allergens, and nutritional values for recipes and food
items, aiding users in maintaining a balanced, health-conscious diet.

The application offers smart notifications and reminders for expired items and grocery restocking
needs, helping users keep their refrigerators organized, reduce food waste, and foster sustainable
consumption habits. With these features, SmartFridge enhances household food management,
making it smarter, more efficient, and environmentally responsible.
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Chapter One: Introductory

1.5: Report Organization.

This report offers a comprehensive overview of the SmartFridge project, covering its purpose,
significance, and technical implementation. It begins with Dedication and Acknowledgment to
express gratitude to supporters, followed by an Abstract that summarizes the project's objectives
and key features.

The Introduction discusses the challenges of traditional food management and how SmartFridge
tackles these issues with smart tracking, expiration monitoring, and Al-driven recipes. The
Problems section identifies food waste and inefficient grocery planning, while the Objectives and
Work Significance section outlines the project's goals of enhancing efficiency, sustainability, and
cost savings. The Scope of Work outlines the app’s features, functionalities, and limitations,
covering technical aspects such as system architecture, database design, and user interface. It
details the implementation and technologies used, as well as development challenges.

Future recommendations propose enhancements to optimize the system, ensuring a clear and
comprehensive understanding of SmartFridge from concept to implementation.

Chapter Two



Chapter Two: Constraints and Standards

2.1: Constraints and work limitations.

While SmartFridge offers an intelligent food inventory management solution, it has certain
limitations. The app does not support QR scanning or manual data entry; users can only select
items from a predefined list, which may limit flexibility. Additionally, there is no integration with
e-commerce platforms, so users cannot make purchases directly through the app.

The project also faces constraints such as limited time and expertise, which may affect the
development and future features. Spoilage detection is based on estimated shelf life rather than
real-time freshness tracking, which could lead to potential inaccuracies. Moreover, device
compatibility may affect the user experience on some older systems.

Despite these challenges, SmartFridge remains a valuable tool for food management, with plans
for future improvements and refinements.

2.2: Standards / Codes.

The SmartFridge app development adheres to essential standards for reliability, security, and user-
friendliness. It employs effective coding practices such as code organization, version tracking, and
testing to uphold quality. The app is optimized for smooth performance across various devices,
and user data is safeguarded through secure login methods.

Standards:
1. Android™ Rules
2. UX-B: Standard Design
3. UX-N: Navigation Standards
4. UX-S: Notifications Standards
5. Security

Languages and Frameworks:

Flutter for mobile application.
React for dashboard.

Django with Python for Back-End.
MongoDB for Database.

el NS =

Chapter Two: Constraints and Standards
Tools and Development Environments:
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Visual Studio Code:
IDE used for writing and managing the front-end code of the mobile
application.

Android Studio:
IDE used for developing and testing the Android mobile application.

PyCharm:
IDE used for developing the back-end system with Python and Django.

GitHub Desktop:
Allowing the development team to track changes, manage code branches,
and work collaboratively on the project without conflicts.

@B =r &

Postman:
5 ) Postman was used for testing and managing the APIs.
5 | mongodb:

w mongodb was used for database.

2.3: Earlier coursework

The development of the SmartFridge application relies on various skills learned in previous
coursework. Basic software development concepts, including algorithms, object-oriented
programming, and data management, were covered in courses like Introduction to Programming
and Data Structures, forming the foundation for the app's functionality.

Database Management Systems (DBMS) helped us design the backend database for storing
inventory data, recipes, and expiration details. This was further supported by courses in Advanced
Database Design, where we learned about relational databases and SQL.

Courses in Web Development and Mobile Application Development gave us practical experience
in building user interfaces and ensuring the app is responsive and works on different devices. While
Data Science and Al were not fully covered in our coursework, the basics we learned allowed us
to implement Al features like recipe recommendations and notifications based on user behavior.

Finally, Project Management and Software Testing courses helped us manage the development
process and ensure the app’s reliability and scalability. These combined skills were essential in
completing the SmartFridge project successfully.

13




Chapter Three

Chapter Three: Literature Review

3.1: Introduction.

The concept of intelligent inventory management has gained significant attention in recent years,
driven by the increasing need for sustainability, efficiency, and convenience in everyday
household tasks. As technology continues to evolve, the integration of smart systems into various
aspects of daily life has led to the development of innovative solutions aimed at optimizing food
management. Within this context, the SmartFridge application aims to address several common
challenges faced by households, such as food waste, inefficient grocery planning, and the
difficulty of maintaining a balanced diet.

The need for refrigerator inventory management systems has become more pressing as
consumers face rising food costs, environmental concerns, and a growing interest in healthier
lifestyles. Existing solutions primarily focus on basic inventory tracking, but SmartFridge takes
a comprehensive approach by integrating Al-based recommendations, expiration date tracking,
meal planning, and smart shopping lists. These advanced features enable users to maximize their
food consumption while minimizing waste, ultimately leading to more sustainable living
practices.

This literature review explores the existing body of research and technological innovations
related to food inventory management, focusing on applications that incorporate smart
technologies and artificial intelligence. It delves into the challenges surrounding food waste,
inefficient meal planning, and inventory tracking, as well as the potential benefits of integrating
smart technologies in household management. By examining previous studies and solutions, this
review provides valuable context for the development of the SmartFridge application,
highlighting its potential to enhance everyday food management and contribute to the overall
efficiency of modern households.

14



Chapter Three: Literature Review

3.2: Project History

The development of the SmartFridge application was conceived in response to the growing need
for intelligent household management systems that can address common challenges such as food
waste, inefficient grocery planning, and unhealthy eating habits. The project emerged as an idea
during the final year of our academic studies, where we identified a gap in the market for an
integrated solution that combines inventory tracking, meal planning, and smart notifications within
a single platform. This realization sparked our interest in creating a user-friendly application that
could provide real-time management of household food supplies while promoting sustainability
and healthier consumption patterns.

The initial phase of the project involved thorough research into existing inventory management
systems and mobile applications, analyzing their features, limitations, and user feedback. We
identified several key areas where improvements could be made, such as the integration of Al-
powered recipe suggestions, expiration date tracking, and automated shopping list generation,
which are rarely offered by traditional food management apps.

The development process began with system architecture design, followed by database creation,
ensuring that the app could handle large amounts of user data, such as food items, nutritional
information, and expiry dates. Subsequently, the app's frontend interface was designed to be simple
and intuitive, enabling users to easily add and manage items in their fridge, view recipe
suggestions, and receive notifications.

Throughout the project, feedback from potential users and stakeholder consultations played a
crucial role in shaping the final product. By incorporating real-world feedback, we refined features
and ensured the application would address the actual needs of users. The project progressed
through multiple stages, including testing, optimization, and user experience improvements.

Today, the SmartFridge application represents the culmination of months of research, design, and
development, offering an innovative solution for managing household food inventory. With its
unique combination of smart inventory tracking, Al-powered meal recommendations, and
sustainability-focused features, the application aims to empower users to make better food-related
decisions while promoting more efficient and eco-friendly practices in the kitchen.

15



Chapter Four

Chapter Four: Methodology
4.1: The Idea

The SmartFridge application was developed with the primary aim of enhancing the efficiency of
food inventory management in households while promoting sustainability, reducing food waste,
and encouraging healthier eating habits. The idea behind the project is rooted in the increasing
need for intelligent systems that can help individuals manage their food supplies more effectively.
The concept emerged from the challenges many faces when it comes to keeping track of their
fridge contents, knowing what to cook based on available ingredients, and preventing food from
spoiling due to negligence or poor planning.

The core idea of SmartFridge is to create an integrated system that combines multiple
functionalities; inventory management, recipe suggestions, shopping list generation, and spoilage
alerts. Based on the items present, the app provides recipe suggestions and automatically updates
the shopping list based on the user’s consumption patterns and expiry dates. Additionally,
SmartFridge sends notifications about expired items or those approaching spoilage, further
promoting efficiency in food management.

The development process began with identifying user needs and challenges related to food waste,
inefficient grocery shopping, and meal planning. This led to the creation of an intuitive user
interface and robust backend that supports real-time tracking of food inventory and personalized
recipe recommendations. The idea also integrates advanced features like tracking food allergies
and providing tailored storage suggestions for better preservation, nutritional analysis, shopping
list automation, and Al-powered recommendations to further enhance the user experience and offer
a comprehensive solution to food inventory management.

In summary, the SmartFridge application is the result of a well-thought-out idea aimed at
addressing common household challenges through the use of smart technologies, and it has the
potential to make food management more organized, sustainable, and convenient for modern
households. The methodology used in its development integrates research, user feedback, and the
application of advanced technologies to ensure the system provides a user-centric solution to
everyday food-related tasks.
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Chapter Four: Methodology

4.2: Requirement Analysis

The requirement analysis phase of SmartFridge defines the essential features and constraints of the
system. It includes functional requirements, which specify the app's core actions, and non-
functional requirements, which outline performance and quality standards.

Functional Requirements

1.

Inventory Management:
e Users must be able to add, update, and remove food items in their fridge.
e Items can be selected from a pre-populated list.
e The system should track the quantities and expiration dates of food items.

Recipe Suggestions:
e Based on the food inventory, the application should provide recipe suggestions.
e The system should use a recipe database to pull up based on available ingredients.
e Recipes should include detailed instructions, nutritional information.

Shopping List Generation:
e The application should automatically generate shopping lists based on the current
inventory and food consumption patterns.
e The system should highlight items that are running low or expired and need to be
purchased.

Data Analytics:
e The system must analyze food consumption patterns and suggest how to improve
storage or usage to avoid food waste.
e It should also track the nutritional data and calories of recipes.

Notification System and Expiry Alerts:
e The application must send notifications or alerts. Such as, when food items are
about to expire or have already expired.

Food Sensitivity Management:
e The application must allow users to input food sensitivities or allergies (e.g., lactose
intolerance, vegetarian).

Non-Functional Requirements:

curwNE

Usability: The system should be easy to use with a user-friendly interface.
Performance: The system must load data and process user inputs with minimal delay.
Scalability: The application should be scalable, able to handle future growth.
Security: The system must ensure that user data is securely stored and protected.
Reliability: The application should be available 24/7 with minimal downtime.
Compatibility: The system must be compatible with multiple platforms.

17



Chapter Four: Methodology

4.3: System Design

The SmartFridge application uses a three-tier architecture with a frontend, backend, and database,
ensuring efficiency, scalability, and ease of use. Built on a client-server model, the front end
interacts with the backend, which manages data storage and processing for a seamless user
experience.

System Flow

The system follows a structured workflow, as illustrated below:

User logs in/registers — Backend verifies credentials.

User adds food items — Stored in the database.

System monitors expiration dates — Push notifications are sent.

User views recipes — Backend fetches matching recipes.

User generates a shopping list — Auto-suggested based on missing items.
System sends alerts — Notifications for expired/missing items.

User accesses insights — System provides food waste analytics.

NookrowbdE

Presentation Layer (Frontend)
This layer is responsible for the user interface and user interactions. It is designed using Flutter for
mobile and React.js (for web) for a responsive and dynamic interface, and includes:
1. Home Dashboard: Overview of fridge items, alerts, recommendations.
Fridge Inventory Page: Add, remove, update items.
Recipe Suggestions Page: Based on available ingredients.
Shopping List Page: Auto-generated grocery list.
User Profile & Settings: Dietary preferences, allergies.
Notifications & Alerts: Food expiry reminders.

ok wd

Business Logic Layer (Backend)
This layer handles application logic, processing, and API requests. Built using Django with Python
it ensures fast and scalable performance, and performs:
1. Database Operations: Create, Read, Update, Delete fridge items.
Recipe Matching Algorithm: Suggesting meals based on available ingredients.
Food Expiry Tracking: Sending notifications when food is near expiration.
User Authentication & Security: Login, account management.
Shopping List Generation: Based on past purchases & inventory levels.
Data Analytics & Insights: Tracking food waste & consumption patterns.
The backend interacts with the database.

No ok own

Data Storage Layer (Database)

The SmartFridge database, built on MongoDB, ensures secure and efficient data storage. It enables
users to manage fridge contents, track expirations, generate shopping lists, and receive recipe
suggestions while maintaining data integrity and performance.

18



Chapter Four: Methodology

4.4: Database Design

The SmartFridge database is essential for managing user data, fridge inventories, recipes, expiry
dates, and shopping lists. Here’s a simplified schema for the database structure, showcasing the

main tables and their fields.

1. Usersltems Table.

Field Data Type
id INT
item_id INT
user_id INT
count INT
insertion_date DATETIME
Figure 1: Usersltems Table
django_session Filter® Type a query: { field: 'value' }
smartfridge_category
A . L*) _id: ObjectId('67b65a082a79b8abaealb6d2')
smartfridge_item — id: 74
smartfridge_recipe :::':_:: :9
. . . count : 1
smoartfridge_recipeit... insertion_date : 2025-02-20T00:00:00.000+00:00

smartfridge_user

smartfridge_user_gr...

N

Figure 2: SmartFridge MongoDB Usersltems Table

2. Fridge Items Table: Tracks food items in the fridge.

Field Data Type

id INT
name VARCHAR
description VARCHAR

exp_days INT
image VARCHAR
type VARCHAR
lactose VARCHAR
color VARCHAR

calories INT

Figure 3: Fridge Items Table
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STORAGE SIZE: 44KB  LOGICAL DATASIZE: 13.18KB  TOTALDOCUMENTS: 48 INDEXES TOTAL SIZE: 108KB

django_admin_log
django_content_type
django_migrations
django_session
smartfridge_category

smartfridge_item

Find Indexes Schema Anti-Patterns Aggregation Search Indexes

Generate queries from natural language in Compass®

Filter Type a query: { field: 'value' }

1d: 53

name : "yogurt"
description : "1L"
exp_days : 2

GetHelp e

L
[ INSERT DOCUMENT |

Reset Apply Options »

Triggers image : "https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.daringgourmet.co."
smartfridge_recipe type : "NON_VEGETERIAN"
Migration lactose : true
i ipei lor : "#ce7272"
BaraFedaration smartfridge_recipeit... ::l::ie“‘: I} =
smartfridge_user 7 %2
8 SECURITY )
smartfridge_user_gr... PREVIOUS 41-48 of 48 results NEXT | >
Quickstart
smartfridae user us... G
Brnkin
Figure 4: SmartFridge MongoDB Items Table
3. Recipes Table: Contains recipe suggestions.
Field Data Type
id INT
name VARCHAR
description VARCHAR
image VARCHAR
Figure 5: Recipes Table
’ Atlas 33 w<sorg-20.. + €  AccessManager ¥ gilling AliClusters  GetHelp ~ e v
B Project0 Data Services Charts ’, a’ 1
Q search Namespaces STORAGE SIZE:36KB  LOGICAL DATASIZE: 2.86KB  TOTALDOCUMENTS: 14 INDEXES TOTAL SIZE: 72KB
Overview )
- 7 Find Indexes Schema Anti-Patterns Aggregation Search Indexes
@ DATABASE djongo-admin_log Generate queries from natural language in Compass® \ INSERT DOCUMENT |
Clusters django_content_type
B SERVICES django_migrations Filter @ Type a query: { field: 'value' } Roset Options »
; . django_session
Atlas Searc!

Stream Processing
Triggers

Migration

Dato Federation

smartfridge_category
smartfridge_item
smartfridge_recipe
smartfridge_recipeit...

_id: ObjectId('67bdecdc95d09250dad7d6532")

id: 4

name : "mlokheh"

description : "mlokheh and rice and chicken"

image : "https://tastegreatfoodie.com/wp-content/uploads/2020/12/Mloukhieh-Reci."

Figure 6: SmartFridge MongoDB Recipes Table

4. Categories Table: Contains the items categories.

Field

Data Type

id

INT

name

VARCHAR

image

VARCHAR

Figure 7: Categories Table
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SIS LS YUSTISS 11U I U I UYS 11 e v o
django_content_type
django_migrations Filter® Type a query: { field: 'value' } Reset | NSVl  Options

django_session
_id: ObjectId('67b451836d2dder0eb253298e")
id: 7

smartfridge_item name : "Legumes and Grains"
image : "https://encrypted-tbn@.gstatic.com/images?q=tbn:ANd9GCRTb128e9tGmx1xS4.."

smartfridge_catego...

smartfridge_recipe

smartfridge_recipeit...
. _id: ObjectId('67b451dc6daddereeb253990")
smartfridge_user id: 8

Figure 8: SmartFridge MongoDB Categories Table

5. Users Table: Contains the users’ details.

Field Data Type
id INT
user_name VARCHAR
email VARCHAR
password VARCHAR
created_date DATETIME

Figure 9: Users Table

6. Recipesltems Table.

Field Data Type
id INT
recipe_id INT
item_id INT
guantity INT

Figure 10: Recipesltems Table

Al SmartFridge.smartfridge_recipeitem

Q Search Namespaces STORAGE SIZE: 36KB  LOGICAL DATA SIZE: 4.22KB  TOTAL DOCUMENTS: 67  INDEXES TOTAL SIZE: 144KB

B~ Find Indexes Schema Anti-Patterns Aggregation Search Indexes

authtoken:token Generate queries from natural language in Compass® " INSERT DOCUMENT |

django_admin_log
Z
django_content_type Filter® Type a query: { field: 'value' } roset MR Options»

django_migrations e
quantity : 2
django_session

smartfridge_category

i . _1d: ObjectId('67b4ec9095d09250dad7d64f ")
smartfridge_item 1 (

id: 2

smartfridge_reci T s

92 pe recipe_id: 2
smartfridge_recipei... quantity : 1
smartfridge_user
smartfridge_user_gr... _id: ObjectId('67b4ec9095d09250dad7d650" ) -
smartfridge_user_us...

< PREVIOUS 1-20 of many results NEXT

smartfridge_useritem v

Figure 11: SmartFridge MongoDB Recipesitems Table
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4.5: Development Process

The SmartFridge app is designed with a user-friendly, modern, and intuitive interface, prioritizing
simplicity, clarity, and user needs. Key design principles include clean navigation, consistent color
schemes, and a responsive layout for both mobile and tablet devices. Tools like Flutter and React.js
powered the mobile and web front.

The development process followed an agile methodology, ensuring flexibility and continuous
improvement in creating these features. The iterative approach helped in refining the app’s
interfaces, ensuring that key pages such as the fridge inventory, shopping lists, and recipe
suggestions were designed for maximum ease of use. By integrating Al and smart notifications,
these interfaces are not only functional but also aligned with the app's goal of reducing food waste
and enhancing household efficiency. The design and development stages were focused on making
sure that users could seamlessly interact with the app, making food management as effortless as
possible.

The SmartFridge application was developed using an iterative and agile approach, ensuring
flexibility and continuous improvement. The process included requirement analysis, system
design, frontend and backend development, database management, Al chatbot integration, and
testing. Below are screenshots demonstrating the application’s functionality and design.

/elcome To
Smart Fridge

Welcome To
Smart Fridge

test@gmail.com

Ofters tailored recipes
customized to your preferences, Forgot Password
available ingredients,

and dietary requirements.

Figure 12: Application Interface
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& Ingredients Of Choc 25 & ...
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’ 63210 @

&  chocolate

'Add to Items

Name: chocolate
Expiry: 12 days
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Remaining Days: 12
Lactose: Yes
Description: 1

Show less

Category: Chocolates & Candies

©Q /06 il ©Q® 06

& Ingredients Of Dairy & Eggs jredients Of Seafood
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P
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cream white chee...

"

’ 6320 @ i ’ 6330 @

& chocolate & Milokhe

-0 +
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Expiry: 30 days
Type: VEGETERIAN
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Lactose: Yes Lactose: No
Description: 1 Description: 1k

Show less Show less
Category: Chocolates & Candies Category: Frozen

Item added successfully! Item added successfully!
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& orange jam
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Lactose: No
Description: 1L

Show less
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Recipes
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Easy breakfast
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fettuccine with cream and chicken
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Q 0

& chicken

Recipes

“Add to Items
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Expiry: 19 days

Type: NON_VEGETERIAN
Remaining Days: 19
Lactose: No
Description: 1k

Show less
Category: polutry
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Calories: 0.0 Calories: 0.0
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’ 11:58 @ O

& fettuccine alfredo
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Calories: 0.0

/\ Contains Lactose
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fototshini pasta
chicken
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My ltems (28)
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toust bread

strawberry jam

Tomato

A

Warning!
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proceed with caution if yo
lactose intolerant.

My Items (25)

orange jam

toust bread

ol

strawberry jam

Tomato

eUW

g,
_.:‘:‘ Potato

[

Recipes

mlokheh

mlokheh and rice and chicken

koftah tray

koftah in tray with vegetables

Easy breakfast

- strawberry jam with toast bread

¢ fettuccine alfredo

< v fettuccine with cream and chicken

Lazania

pasta with vegetable

Needed Items

peper
1k

Tomato
1k

Potato
1k

onion
1k

toust bread
1k
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’-“r"o 64210 @

& WELCOME, ASK M WELCOME, ASK ME

SF&c

koftah tray

Okay, let's brainstorm some ideas for

your day! To give you the *best*

suggestion, | need a tiny bit more > -

information. But let's start with some f -

general ideas, and then I'll refine them l & 9

L =
|

if you tell me a little more: o
¢ koftah tra
**Here are some general ideas, broken &

down into categories:** Wi

w1 Relaxing & Recharging:**
Calories: 0.0
* **Self-Care Day:** Take a long bath,
read a book, listen to music, meditate,
do a face mask, give yourself a Ingredients
manicure.
* **Nature Walk:** Go for a walk ina
park, forest, or by the water. Enjoy the
fresh air and scenery,
* **Movie Marathon:** Pick a genre or
a director and settle in for a day of
movies
* **Nap Time:** Sometimes, the best
thing you can do is catch up on sleep.

**2, Productive & Engaging:**

* **Tackle a Task:** |s there a chore

Type your message... LType your message...

Dashboard or Admin Panel

The SmartFridge Dashboard provides users with an easy-to-use interface to manage fridge
inventory, food status, and receive intelligent recommendations. The Admin Panel, with a simple
tabular design, allows administrators to manage data through efficient CRUD operations, including
user management, inventory control, and recipe database maintenance. Key functionalities include
managing food items, recipes, categories, and items, with advanced search and filter options.
System logs and performance monitoring are also included to ensure smooth app management and
user interaction tracking. Below are some Ul screenshots illustrating the SmartFridge Dashboard.

Usemame *
test@admin.com

Password*
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The Category operations in the SmartFridge Admin Panel allow administrators to efficiently
manage food categories within the system. These operations include Create, Read, Update, and
Delete (CRUD) functionalities. Administrators can add new categories, update existing ones, view
category details, and remove categories when necessary. This ensures that the food items are well-
organized and easily accessible based on their respective categories, improving overall system
management and user experience. The category management process enhances the organization
and flexibility of the inventory system, allowing for seamless updates and modifications.

= Categories c

+ CREATE % EXPORT

Name Image Color

https://eu-images.contentstack. com/v3/assets/bitcc046473819c9a19/blt4f2e410cabe53695/648590643837df9076d8c7bf/Gettylmages-

Meat
= Meat jpeg

#136B49

Poultry https://avinews.com/wp-content/uploads/2024/02/Poultry-meat-consumption.png [l #D3c924

Seafood https://getfish.com .au/cdn/shop/articles/Step_3_-_Seafood_Boil_a1d45dbd-33dd-464c-a493-d6e436765e6¢.png?v=1726390668 #74860F

Frozen https://www.chowhound.com/img/gallery/12-store-bought-frozen-meals-to-keep-out-of-your-cart/intro-1725980976.jpg [l #AEASCY

Dairy &

Eo https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GCT3VaLVPDGYWS4K_3WLIKPPRXVNCXOKJTI1_Q&s #DS36AC

Deli htps://encrypted-tbn0.gstatic.com/images?q=tbn: ANd9GCcSaduUKVEeAw-bSp70uY7dCNBQyONkIdKy63A&S #459AA9

Breakfast &

T https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTke-FIigEWM64xK_y3NH6mL-00YZXLp-DMOg&s #675B3A

Legumes

A Grains https://encrypted-tbn0.gstatic.com/images?g=tbn:ANd9GCRTDI28etGmx1xS4I BtufZ6eiVi1 TWMROEAA&sS #066053

O o0|o0|0 0[Dmoo|oo

Rice https://manijilas.com/wp-content/uploads/2022/06/Health-Benefits-of-Basmati-Rice.jpg . #DFA2ES

Create Category

Name
chicken

Image
https://assets.epicurious.cc

Category Color
Category Color #dbb6b6
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ategory #1

2 EDIT

#136B49

2 EDIT

Name

chicken

Image

Color

B #dbb6be

The Item operations in the SmartFridge Admin Panel allow administrators to manage food items
efficiently. Through CRUD functionalities, administrators can add new items, update existing
ones, view item details, and delete items as needed. This ensures that the inventory remains up-to-
date and well-organized, allowing for easy tracking and management of food supplies.

Name

Beef Stedy
Ground Beef
Lamb Chops
Veal Cutlets
T-Bone Steak

Beef Ribs

Lamb

Description

Premium
beef steak

Minced
beef meat

Fresh lamb
cuts

Tender veal
pieces

Large beef
steak

Juicy beef
ribs

Boneless

Type

NON_VEGETARIAN

NON_VEGETARIAN

NON_VEGETARIAN

NON_VEGETARIAN

NON_VEGETARIAN

NON_VEGETARIAN

Lactose

X

X

Image

https://takrecipe.com/wp-co

https://encrypted-tbn0.gstat

https://encrypted-tbn0.gstat

https://encrypted-tbn0.gstat

https://encrypted-tbn0.gstat

https://encrypted-tbn0.gstat
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= Create Item = ltem #266

/' EDIT

Id

266
Name
chicken with whitesous

Name

Vegetable Chips

Description

Description Crispy vegetable-based chips
chick|

Type
VEGETARIAN

|mage Lactose
X

@  Lactose

Shelf Days

ltem #407

2 EDIT h Image
https://eu-images.contentstack.com/v3/assets/bltcc046473819c9a19/bltaf2e4
Meat.jpeg
hitps://avinews.com/wp-content/uploads/2024/02/Poultry-meat-consumption.p

Name https://getfish.com.au/cdn/shop/articles/Step_3_-_Seafood_Boil_a1d45dbd-3

Chicken with whitesous https://www.chowhound.com/img/gallery/12-store-bought-frozen-meals-to-kee

Description
enickon https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcT3VaLVPDGYWS4|
Type https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSaduUKvEeAw-bSp

NON_VEGETERIAN ) ) )
- https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTke-FIigEWM64xXK

Lactose
v https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GCRTbI28eStGmx1xS4
Color

#3a2c2c

Image

https://manjilas.com/wp-content/uploads/2022/06/Health-Benefits-of-Basmati-

hitps://www jessicagavin.com/wp-content/uploads/2020/07/types-of-pasta-7-1
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The Recipe operations in the SmartFridge Admin Panel enable administrators to manage the recipe
database effectively. With CRUD functionalities, admins can add new recipes, update existing
ones, view recipe details, and delete recipes. This allows for seamless management of recipe
information, including ingredients, images, and nutritional data, ensuring that users receive
accurate and up-to-date meal suggestions.

= Recipes C O test@admin.com

Categories + CREATE ¥ EXPORT

ltems Name Description

Recipes chicken tray chicken and potato and onion
miokheh miokheh and rice and chicken
watermelon jouce watermelon water

Apple juice apple and water in mixer
koftah tray koftah in tray with vegetables

Denis tray Denis tray with vegetables

Easy breakfast strawberry jam with toast bread

O0|000on|oE o

Bean bean with meat

= Recipe #19

Categories /' EDIT

Items
1d
Recipes 19

Name

strawberry juice
Description

strawberry with water

Image

b

¢

= Create Recipe

Categories
Name

ltems ey
strawberry juice

Recipes

Description
strlawberry with water
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Chapter Five: Results and Analysis

The SmartFridge Application was evaluated based on user feedback, system performance, and
feature effectiveness. The results demonstrated a high level of user satisfaction, with most
participants finding the inventory management, expiration alerts, and recipe suggestions highly
useful. The Al-powered recommendations significantly improved meal planning efficiency,
reducing food waste by suggesting recipes based on available ingredients.

Performance tests indicated that the application runs smoothly with minimal latency, ensuring a
seamless user experience. The database efficiently handles large inventories, allowing users to
manage fridge items without delays. Notifications and alerts proved effective in reminding users
about expiring food and necessary purchases, enhancing overall household efficiency.

Survey results showed that users prefer automated grocery list generation and Al chatbot assistance
for a smarter fridge experience. Additionally, security tests confirmed that the authentication
system is robust, protecting user data through secure login methods and encrypted storage. The
combination of intuitive Ul, smart recommendations, and efficient database performance positions
SmartFridge as a reliable and innovative solution for home inventory management.
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Chapter Six: Discussion

The development and implementation of the SmartFridge Application provided valuable insights
into home inventory management and user interaction with smart kitchen solutions. The
integration of Al-powered recipe suggestions, expiration alerts, and automated shopping lists
proved to be essential in enhancing user convenience and minimizing food waste.

User feedback highlighted the importance of a seamless and intuitive Ul, with most users
appreciating the color-coded inventory system and push notifications for expired or low-stock
items. However, some challenges were encountered, particularly in accurate expiration date
predictions, which require further refinements.

The Al chatbot feature received mixed feedback, with some users finding it helpful for meal
planning, while others preferred manual browsing of recipes. The integration with online grocery
stores also posed limitations due to API access restrictions and regional availability, so we didn't
develop this feature.

Overall, the SmartFridge Application successfully meets its objectives, providing an efficient,
user-friendly, and intelligent approach to fridge inventory management. Future enhancements
could focus on improving Al accuracy, expanding grocery store integrations, and refining the user
experience to further optimize household food management.
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Chapter Seven: Conclusions and Recommendations

The SmartFridge Application successfully enhances home refrigerator inventory management by
providing automated tracking, Al-powered recipe suggestions, expiration alerts, and smart
shopping lists. The system effectively reduces food waste, improves meal planning, and optimizes
grocery shopping based on user consumption habits. User feedback confirmed the application’s
usability, efficiency, and practicality, making it a valuable tool for modern households.

Despite its success, some areas require improvement. Future development should focus on
enhancing barcode scanning accuracy, refining Al-generated recommendations, and expanding
integrations with online grocery stores. Additionally, incorporating machine learning for
personalized suggestions and predictive stock replenishment could further enhance user
experience.

Overall, SmartFridge presents a practical and innovative solution to food management, aligning

with sustainability efforts and smart home advancements. Further research and development will
ensure continuous improvement, making it even more intelligent, efficient, and widely accessible.
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