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ABSTRACT

Recipe Recommendation Application 1s a mobile application built in Flutter, mtegrated with
Firebase and the Spoonacular API. This app is to help users discover recipes and suggest what
mcal can you have with the ingredients. The app allows users to enter ingredients they have

available and returns live recipe suggestions from the Spoonacular APL It also allows users to

save their favorite recipes for easy access later.

The app has a very clean user interface and is simple to use, so it can be used by every age
group of people. Firebase is used to sccurely authenticate users and store their data usin giton
a secure server with privacy-aware reliability. Working with APIs and cloud services, the app

connects technology to a task as everyday as meal preparation.

This project shows the power of mobile apps to make everyday life casier and avoid real-world

inconveniences. It could further enhance by offline mode, meal planning, and dietary

preference support in the future.
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ACRONYMS

API - Application Programming Interface
UI - User Interface
~ UX - User Experience
* Firebase - Firebase is a platform for developing mobile and web applications

SDK - Software Development Kit



NOMENCLATURE

: b : - » web. and
Flutter: A Ul toolkit for building natively compiled applications for mobile, web-

deskiop from a single codebase.
Firebase: A platform developed by Google for building mobile and web applications,

providing fcatures like authentication, real-time databases, and cloud storage:
d to build

A set of tools and protocols use

i

API: Application Programming Interface —

software and interact with external services or dala sources.
| Spoonacular API: A web service that provides dccess 10 food-related data. such as recipes.

ingredients, and nutritional information.
[ Firebase Authentication: A service that helps you authenticate users using only client-side

code.

A section in the app where users can save and access recipes they like for later

| Favorites:
usc.
real-time,

[ Cloud Firestore: A flexible, scalable database for storing and syncing data in

used in Firebase.

ractions between users and the application occur,

[ UI: User Interface - The space where inte

designed to be user-friendly.

expericnce a user has when interacting with the app,

| UX: User Experience — The overall

focusing on ease of use and satisfaction.
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This project demonstrates how mobile deve

lopment, cloud-based services, and external APIs
4 uscful ang Practical solution for ev
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planning. Ke

Y features of the lity 10 suggest recipes based on ingredients,

authenticate users, and save favorige recipes. The project highlights how mode technologies
can be used 1o provide re: alized recommendations for users.

The following chapters will explore the design, development, and features of the app, as well
as potential improvements tha could be made in the furure,



CHAPTER 2: LITERATURE SURVEY

This a mobile application called the Recipe Recommendation App that helps you to find meal
ideas according to ingredients available at your home. Deciding what to make for dinner can
be especially difficult at times, but with only a few ingredients on hand, sometimes It becomes
impossible. Now. this app tackles that problem and suggesls recipes to you using the

Spoonacular APL, which has millions of recipes based on user inputs [ 12].

This app is developed in Flutter, which is a cross-platiorm framework, so both Andrord and
i0S devices will get the same user experience without any discrepancies [3]. Firebase is used
to provide backend services such as user authentication, data storage, and real-time updates

[4]. Users can log in, input what they have, get recipe ideas, or save the recipes for later.

The project illustrates the integration of mobile development, cloud-based services as a
dynamic and interactive solution to perform everyday tasks such as meal planning. Some of
the major features thal my app offers are ingredient-based recipe suggestions along with
authentication for the user to save favorite recipes [5]. This project emphasizes the usage of

modern technology to provide real-time, customized suggestions for users [6].

The literature survey focuses on the approaches used in similar applications and how they have
been implemented in the context of food recommendation, ingredient-based searches, and the

use of external data sources for personalized recommendations [2][7].



1. Reaipe Recommendation Svstems

Several studies and applicatons have been developed to provide recipe recommendations

based on varous parameters, such as mgredients, dictary preferences. and nutritional
information. A common approach in recipe recommendation systems is the use of collaborative
filtering, where recommendations are based on the preferences and ratings of other users

However. ingredient-based recommendation systems, which allow users o input available

ingredients to find recipes, are becoming in...

The survey of existing literature concentrates on methods that relevant work has (or within

reason) been adopted rather than specifically being implemented in these three areds food

recommendation, ingredient-based searches, and the utilization of external sources 10 inform

personalized recommendations.

|. Recipe Recommendation Systems

Several studies and applications have been proposed to generate recipes according (0
ingredient(s), dictary requirements, and nutritional values. One of the most widely used
techniques in recipe recommendation systems is collaborative filtering, which predicts ratings
for a user based on the preferences or ratings .of other users, However, ingredient-based
recommendation systems, where you can enter your available ingredients and find recipes, are

also gaining popularity since they represent more natural use cases in our daily meals.

In 2019, Liu et al. implemented machine learning algorithms based on ingredients, preferences,
and user past interactions to develop a recipe recommendation system. Trained on a large recipe
dataset, the system successfully matched users to meals they were likely to cnjoy based on

previous selections.

Zhao et al. proposed another approach in 2021, emphasizing recipe recommendations based on

dictary constraints like vegetarian, gluten-free, or low-carb dicts. This model not only took

-~y
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CHAPTER 3.

SYSTEM REQUIREMENTS
The system requirements {q, the Recipe Rccnm;m 7

soflware : ndation App can be categonzed into two
parts: software requirements

and hardw

are require
functions smoothly during dC\’Clthmcm

ments. These specifications ensure the app
and end-user operation.

1. Software Requirements

To develop, test,

a ~ .
nd deploy the app. the following software tools and technologies are
required:

« Operating System: Windows 10 or later, macOS 10.14 or later, or a Linux distribution
(Ubuntu 20.04 or similar),

IDE: Android Studio or Visyal Studio Code with the Flutter and Dart plugins for
application development.

Programming Language: Dart (for Flutter development).

= Framework: Flutter SDK (version 3.0 or later).

Backend Services: Firebase for authentication, database management, and real-time
storage.

API: Spoonacular API for fetching recipe data based on ingredients.
Browser: Chrome or equivalent, for testing web versions and debugging.
Version Control: Git, for managing code versions and collaborating effectively.

Additional Tools: Postman for testing AP endpoints and Google Maps SDK (if
integrated).

2. Hardware Requirements
The following hardware specifications are recommended for dev clopment and testing:

m

13

—




«  Deselopment v

nching

» . g p
Processog Inte) ore 14

o hagher * AMD Ryzen 5 or higher

RAM K¢

iy -
mum), 16 ¢ (recommended for smoother performance|

Morage. S0 -

' CBTIDD or 256 (i SSD (recommended for faster operations)
Graphics Gt
rraphies: Integrated o dedicated graphics card for emulation and testing
Display: 1080p resolution (mimimum) for better NI visthility

« Test Devices:

Smartphone

s Android (version 9.0 or later)
de

and 108 (version 13.0 or later)
vices for compatibility lesting,

o Emulators: Android Emulator and 10S Simulator for testing different screen
sizes and resolutions,

3. Network Requirements

Since the app relies on external services like Firebase and Spoonacular API, a stable internet
connection is essential:

Speed: Minimum of 10 Mbps for downloading required SDKs, APIs, and lesting,

« Latency: Low latency is preferred to ensure smooth API communication.

These system requirements ensure seamless app development, testing, and operation, They also
provide a reliable foundation for integrating features like real-time database syncing, secure
login, and API-based recipe recommendations. This setup supports efficient performance

during both the development and deployment phases.




(II,\I"I'I-JR 4: SYSTEM DESIGN

The system design of the Recine 1o
eeipe Recommendation App outhines the architectural struclure,
data fl

ow, and key components ree i,

ponents required 1o engyre seamless operation. This section provides a
high-level overview of s e
g how the SYstem's components interact to deliver the app's core

ionalities, such as user g . :
functionahiies, such as usey authentication, fecipe recommendations, and data storage.

1. Architectural Overview

The app follows a client-servey architecture, wherc the clicnt-side (Flutter application)

interacts with the server-side components (Firebase and Spoonacular API) to fetch, process,

and store data. The architecture ensures scalability, real-time synchronization, and secure data

handling,

Frontend: Flutler framework is used to build the app's user interface, ensuring
compatibility across Android and i0S platforms.

Backend: Fircbase serves as the backend to handle authentication, database

management, and real-time operations,

« External API: The Spoonacular API is integrated to fetch recipe data based on user

inputs,

2. Component Design
2.1. User Interface (UI)

« The app mterface is designed using Flutter widgets, enabling a responsive and

interactive user experience.
«  Key Ul components include:

o Login Screen: Allows users to register or sign in by using Firebase

Authentication.

h

b
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“nables yser
sel ;
S0 save and view (peir favorite recipes.
2.2. Backend System

« Firebase Authenticatiop.

o Manages user logiy, istrati
| i and registratip securely using email and password or social
login methods.

. « Firestore Databage:

and scalable formar,
« Firebase Cloud Functions:

Hand! -side logi -
o Handles server-side logic, such as validating API calls and managing complex
database queries,

2.3. AP] Integration

The Spoonacular API is integrated to fetch recipe data dynamically based on user-
provided ingredients.

« API functionalities include:

o Fetching recipe details such as ingredients, preparation steps, and nutritional

information.

o Filtering recipes based on dietary preferences or restrictions.




1. Data Flow Diagram (D)

Level 0: High-Level Overview

ra

User inputs ingredieng INto the app

The app sends a reque \
pp request to (he Spoonacular Ap| to fetch recipes

. Recipe data1s displayed (o the user

Users can save thejr favorite regj

Pes, which are stored in the Firebase Firestore
database,

Level 1: Detailed Flow

.

(5]

User Input:

o Users provide input via the Ingredient Input Screen.

Data Processing:

o The app processes the input and sends a query to the Spoonacular APL.

API Response:
o The API returns a list of matching recipes, which is displayed to the user.

Database Storage:

o When arecipe is marked as a favorite, it is saved to the Firestore database under

the user’s account,

User Authentication:

o Firebase handles login, registration, and session management for secure access.
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4. System Interactiog
o User Interactioy

Uisers Mteragy with the

app throng)y the
buttony, and

|f'||i>“~t ! I \\huh 1 !Ull"’l rlil'l“‘.
dynany, lists

o Server Interactigy

o The app Communigages With Firebase

and the Spoonacular API 1o retrieve and
store data iy g

al-time

+ Error Handling

o The app proviges CIor me

responses, or

Ssages for issues such as network falure, invalul AP

authentication CITors,

5, Database Design
The Firebase Firestore databuse i used to store

user-related duty:
+ Users Collection:

o Contains user profiles with fields like userld, email,

and passwordHash.
« Favorites Collection-

o Stores favorite recipes with ficlds like recipeld, title, ingredients, and userld (for
; mapping).

6. Security Measures

+ Authentication:

o Fircbase Authentication ensures only authorized users access the app.




o Data Encrypiigy,

All rumnmmunum be

N Ween e M- Fiebase, and Spoorucular APL 1
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o Access Contrgl:
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This system design engyreg the

app is Modular, seere, and scalable, enabling it to provide a
scamless USCr expericnce whl,

cfhcnunlly Managing resources.
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Frll““"d Development

Backend Integration

Firebase was integrated as the b;

data such as favorite recipes. Firebase Authentication enabled secure logi

n and registration,
while Firestore served as a real-time database for storing user preferences
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API Integration

The Spoonacular API was used to fetch recipe suggestions based on ingredients provided by

the user. The app sends API requests and processes responses (o display detailed recipe

information, including ingredients, preparation steps, and nutritional data. Proper

handling was implemented to manage scenarios like network failures or invalid inputs.

crror

Data Flow and Functionality

I. Users input their ingredients, which are processed and sent ta the Spoonacular API.
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Ployimeny e

ability y
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potential issues before (e

nd resolve
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i Unit Testing

vidual components of the application, such

Ind
"unclioﬂ

as the _
) he ingredient nput form, API request
AHONS, were fecind - . .

sted in isolation. This ensured that each

tiong

s, and Fircbase database oper i
qunction performed as expected under differen —

2 mtegrﬂﬁﬂﬂ Testing

The interaction between different modules, sucl as the frontend U Firebase backend

, and the
gpoonacular AP, was thoroughly tested. This helped confirm that data flowed corre

_ ctly from
user input to recipe display and storage,

3 Functional Testing

Key features of the app, such as user authentication, recipe fetching, and saving favorites, were

ested to verify that they worked as designed. Scenarios like invalid logins, empty ingredient

inputs, and duplicate favorites were tested to ensure proper handling,

4. Performance Testing

The app was evaluated for its response time and resource wtilization, Recipe searches and
database interactions were tested under different network conditions to ensure a fast and

smooth user experience.

5. Cross-Device Testing

The app was tested on a variety of devices with different screen sizes and operating systems.
This ensured that the app’s design and functionality were consistent across Android and i0S

platforms.

6. User Testing
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e Recipe Recommendation App successtully achieves its prims
qggesions based on user-mput ingredients, The app mu'z'mluis l:::: \g :‘f"Il“r e
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users. Key functionalities, such as user authentication dynamic recipe fel IULm p(:lr‘(lnn .
) . dyn -~ ; "
panagement, were implemented and tested 1o cnsure reliability 1:1[‘ :g:r“"gl.’ :;; | wnr1|—[;\
. i and user satisfaction. The
project highlights the practical application of moderm development tools and demonstrates the

tial for creating i . £y
potential for creating innovative solutions in the food and lifestyle domain

Future Scope

1. Enhanced Personalization:

o Integrating machine learning algorithms can improve recipe recommendations
by analyzing user preferences and dictary restrictions.

2. Voice Integration:

o Adding voice input capabilities will enable users to input ingredients or navigate

the app hands-[ree, enhancing accessibility.
3, Nutritional Analysis:

o Incorporating features to analyze nutritional values and suggest healthier

alternatives can expand the app's utility for health-conscious users.
4. Multilingual Support:

o Supporting multiple languages will make the app accessible to a broader

audience.

N

Offline Functionality:

Adding offline feawires, such as saving recipes locally, will ensure the app

remains functional without internet connectivity.
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