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ABSTRACT— Our project focuses on enhancing
the joy of cooking by providing personalized recipe
suggestions based on user preferences such as
name, servings, course, cooking time, cuisine, and
diet. Leveraging a substantial dataset that includes
detailed ingredients and instructions, our approach
employs an intelligent system designed to
understand user tastes. Through a user-friendly web
interface  (Flask routes), users input their
preferences, and in the background, our system
utilizes a blend of machine learning and
straightforward data processing to suggest recipes.
This user-centric method offers a delightful way to
discover new and exciting recipes, elevating the
overall cooking experience.

Index Terms—Cooking, Recipe
Recommendations, Personalized, User Preferences,
Machine Learning, Dataset, Web Interface, Flask,
Culinary Exploration, Simplified Cooking.

1. INTRODUCTION

The realm of culinary exploration is
undergoing a transformative evolution with the
emergence of personalized recipe recommendation
systems. Our project, titled "Cooking Simplified:
Tailored Recipe Recommendations,” aims to
redefine the cooking experience by integrating
state-of-the-art  technologies with user-centric
design principles.

Acknowledging the increasing demand for
convenience and customized interactions, our
system meticulously considers factors such as the
dish's name, desired servings, preferred course,
cooking time, cuisine type, and dietary
specifications. Utilizing a robust dataset enriched
with detailed information on ingredients and
instructions, our approach harnesses the power of
machine learning, specifically utilizing
‘TfidfVectorizer' for text feature extraction and
'linear kernel' for cosine similarity. This enables our
system to intelligently curate recipe suggestions
aligned with users' distinct preferences.

The user-friendly interface, facilitated
through Flask routes, seamlessly engages users.
They input their culinary inclinations, and behind
the scenes, our system employs a blend of advanced

machine learning algorithms and streamlined data
processing to present recipe recommendations that
resonate with individual tastes.

In summary, our project aspires to elevate
the culinary journey by transforming cooking into a
personalized and enjoyable activity. Through the
harmonious integration of user-centric design,
sophisticated machine learning techniques, and a
comprehensive recipe dataset, we embark on a
mission to simplify the cooking experience and
deliver tailor-made recommendations for an
enriched culinary exploration.

Il. RELATED WORK

Research in recipe recommendation
systems has seen notable contributions from various
papers. The first paper [1] compares item-based and
user-based approaches, favoring the latter,
especially on datasets with increased user-item
interactions. The second paper [2] introduces a
goal-oriented system using nutrition information,
achieving an average F-measure of 0.64 for 1000
dishes. The third paper [3] proposes a mobile
system with object recognition for ingredients,
reaching an 83.93% recognition rate within the top
six candidates. In the fourth paper [4], mood-based
recipe searching is explored, demonstrating
effectiveness through user experiments.
Collectively, these papers advance the field,
offering insights into user preferences, nutrition,
object recognition, and mood for more personalized
recipe recommendations.

I11. PROPOSED WORK
The Our recipe recommendation system
unfolds in a three-step process, ensuring a smooth
journey from input to output.

e Input Gathering - The system's interface,
developed using Flask routes, offers users an
intuitive web platform to input their recipe
preferences. This involves specifying details
such as the dish's name, desired servings,
preferred course, cooking time, cuisine type,
and dietary preferences through a user-friendly
form.
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o Data Analysis — Text Feature Extraction with
TF-IDF Vectorization: To transform the input
data, which encompasses textual information
like recipe names, cuisines, and dietary
specifications, we employ the TF-IDF (Term
Frequency-Inverse  Document  Frequency)
Vectorizer. This  technique  numerically
represents the textual data, emphasizing word
importance within the context of the entire
dataset. Cosine Similarity Calculation with
Linear Kernel: Utilizing a linear kernel, the
transformed data undergoes cosine similarity
computation. This mathematical function
measures the cosine of the angle between two
vectors, providing a metric for assessing the
similarity between the user's input and existing
recipes in the dataset.

e Qutput Generation - Weighted Sum
Calculation: The system assigns weights to
different features, such as name, servings, time,
cuisine, course, and diet. A weighted sum of
similarities for each feature is computed,
emphasizing the significance of each factor in
generating  personalized recommendations.
Ranking and Selection: Based on the combined
similarity scores, recipes are ranked, and the
top-rated recipes are selected as
recommendations. This process ensures the
presentation of tailored suggestions to the user.

Explanation of some of the technologies used:

e TF-IDF Vectorizer - TF-IDF is a technique to
convert text data into a numerical
representation. It evaluates word importance
based on frequency in a document relative to
the entire dataset, assigning higher weights to
words that are specific to a document.

e Linear Kernel - A mathematical function used
for calculating cosine similarity. The linear
kernel computes the dot product of input data,
providing a measure of similarity between the
user's preferences and existing recipes.

e Cosine Similarity - Measures the cosine of the
angle between two vectors, commonly used in
recommendation systems. It calculates the
similarity between the TF-IDF vector of the
user's input and the TF-IDF vectors of existing
recipes, offering a numerical value representing
their similarity.

V. RESEARCH METHODOLOGY
Our research methodology for the
development of a  personalized  recipe
recommendation system follows a comprehensive
and intricate process, integrating various technical
elements to ensure the creation of a robust and user-

friendly platform. The core objective is to craft a
system capable of tailoring recipe suggestions based
on individual user preferences, including dish name,
servings, course, cooking time, cuisine, and dietary
specifications.

A. Overview

The initial phase involves the meticulous
collection of a diverse dataset, comprising detailed
information such as id, name, ingredients, prep
time, cook time, total time, servings, cuisine,
course, diet, and instructions. Rigorous exploration
follows, aiming to comprehend the dataset's
structure and rectify any anomalies or null values
through a series of data preprocessing steps. Null
values are systematically addressed, and categorical
data undergoes encoding, while the ‘ingredients’ and
"instructions' columns are formatted for subsequent
analysis.

A pivotal component of our methodology
is the Text Feature Extraction process, employing
the TF-IDF Vectorizer. This technique transforms
textual features, including recipe names, cuisines,
and dietary information, into a numerical matrix.
The TF-IDF equation involves evaluating the
importance of words based on their frequency in a
document relative to the entire dataset, ensuring a
nuanced understanding of textual data.

TF-IDF = TF x IDF

TF = Number of times a word appears in a document

Total number of words in the document

Number of documents containing the word

IDF = log (
Fig. 1: The TF-IDF equation

_ Total number of documents )

In the subsequent Machine Learning
Model Development phase, a linear kernel is
utilized in conjunction with cosine similarity for
calculating recipe similarities. The linear kernel
computes the dot product of input data, while cosine
similarity gauges the cosine of the angle between
two vectors, providing a comprehensive metric for
assessing similarity.

Cosine Similarity = %

Fig. 2: Equation of cosine similarity

The Model Definition, encapsulated in the
model.py file, outlines functions for retrieving
recipes by ID, calculating cosine similarity, and
generating recommendations based on user input.
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This section serves as the algorithmic foundation for
the recommendation system.

The Web Interface Development employs
Flask Routes, facilitating seamless communication
between the user interface and the machine learning
model. Flask routes are intricately designed to
render the main page, handle user input
submissions, and present detailed recipe
information.

The Model Training and Testing phase
involves a careful split of the dataset for training
and evaluation. Performance metrics, such as
accuracy, precision, and recall, are incorporated to
gauge the model's effectiveness and efficiency.

System Integration and Deployment ensure
the fusion of Flask routes with the machine learning
model, providing a user-friendly and accessible
recommendation system. The system is deployed to
a server, enabling users to seamlessly engage with
the platform.

User Testing and Feedback form a crucial
component, evaluating the system's user-
friendliness and the relevance of recipe
recommendations. User feedback is systematically
collected to identify potential enhancements and
areas for improvement in the recommendation
algorithm.

The Analysis and Evaluation phase
encompasses a comprehensive  review  of
performance metrics, integrating user feedback,
system responsiveness, and the accuracy of recipe
recommendations. Adjustments are made to
optimize the system for enhanced functionality and
user satisfaction.

In conclusion, the research methodology
outlines a systematic and detailed approach to
crafting a personalized recipe recommendation

preprocessing, feature extraction, model
development, web interface creation, testing, and
evaluation, ensuring a holistic and technically sound
system. The methodology not only provides a
foundation for the current project but also sets the
stage for potential future enhancements and
innovations in the realm of personalized recipe
recommendation systems.

B. An example usage of the proposed system

The system is recommending a recipe for
Paneer Biriyani, which is a popular Indian dish. The
system is recommending the recipe based on the
user's preferences, which are listed as follows:

Table 1: Input features as required by the user

Name Paneer
Servings 4

Course Lunch
Cooking Time | 50

(minutes)

Cuisine South Indian
Diet High Protein

The system is also using TF-IDF
vectorization to extract features from the recipe text.
TF-IDF vectorization is a technique for converting
text into a numerical representation. The system
then uses these features to calculate cosine
similarity between recipes. Cosine similarity is a
measure of how similar two vectors are. The system
then recommends the recipes with the highest
cosine similarity to the user's preferences.

TimeCrunch

CUISINE

Course

system. It  encapsulates data  collection,
Name Servings
Cooking Time (minutes) Ciasine
r ' Pare
Servings 4 Servings. 4
Course ! Course: Lunct

Spnach Dal (Recips
Servings 4

Course:

Fig. 3: How the web app looks when user inputs the features and the output is displayed
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Here are the steps of how our web application

works:

e A user has entered their preferences into a
recipe recommendation system.

e The system is using TF-IDF vectorization to
extract features from the recipe text.

e The system is calculating cosine similarity
between recipes and the user's preferences.

e The system is recommending the recipes with
the highest cosine similarity to the user.

e  The user can then choose any recipe they want

e Then the user will be redirected to the recipe
page where there will be the inputs which the
user has provided and then the ingredients and
the instructions for that specific recipe

Paneer Biryani Recipe

Servings Course

Cooking Time (ménutes} Diet:

Cuisine:

Ingredients Instructions
1 4pS nice To ma¥ eer Siryan Recpe frst prepare &l the ingredients
-2 @ms Cofiage cheese - ouf 2. Wash the noe 2-3 tmes wil er and #28p 1 asve
3. Zonax and straght cut 3. Inamiergnndey, acd garic, ginger, gree es and gring them
K matoes - finely Chopped < eep e pasie 32
5 m e Add iong. cardamont, biack pepper am € mixas gringer and gnnd
5
powder

8 dionggaric

6 Heep

reen chiias

Fig. 4: When user clicks on one of the recommended recipes, this screen pops up with detailed recipe.

The system is still under development, but it has the
potential to be a valuable tool for people who want
to reduce food waste and cook more efficiently.

C. Evaluation parameters

The evaluation of our personalized recipe
recommendation system encompasses several key
parameters to ensure a comprehensive assessment
of its performance. Accuracy, measuring the
correctness of recommendations, is pivotal in
determining the system's reliability. Precision
evaluates the relevance of recommendations,
emphasizing the importance of suggesting recipes
aligned with user preferences. Recall assesses the
system's ability to capture all relevant recipes,
providing insights into its effectiveness. User
satisfaction, a qualitative parameter, gauges the
overall user experience, ease of use, and the
perceived relevance of recommendations. System
responsiveness measures the speed and efficiency of
recommendation generation, contributing to a
seamless  user  experience.  Nowvelty  of
recommendations focuses on introducing users to

diverse and unexplored recipes, enhancing culinary
exploration. Robustness to user input variability
ensures the system adapts well to variations in user
preferences. Scalability assesses the system's ability
to handle increased data volume and user
interactions without compromising performance.
Interpretability evaluates the clarity of the
recommendation model's decision-making process,
fostering user trust. Adaptability to user feedback
underscores the system's capability to incorporate
user suggestions and adjust recommendations over
time, ensuring continuous improvement and user-
centric development. These parameters collectively
form a comprehensive framework for the thorough
evaluation  of  our  personalized recipe
recommendation system.

V. CONCLUSION
Our personalized recipe recommendation
system successfully integrates a diverse dataset,
employing meticulous preprocessing for reliable
results. The use of TF-IDF Vectorization enhances
the system's understanding of textual inputs,
contributing  to nuanced and accurate
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recommendations. Leveraging a linear kernel and
cosine similarity, the machine learning model
effectively assesses recipe similarities. Flask routes
in the web interface ensure a seamless user
experience. Model training and testing validate the
system's effectiveness, with user feedback crucial
for continuous improvement. The system's
deployment marks the fruition of a user-centric
solution, optimizing culinary exploration. In
conclusion, our project achieves its objectives,
offering an innovative and efficient tool for tailored
recipe recommendations while laying the
groundwork for future enhancements in this
dynamic domain.
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