© November 2024 | IJIRT | Volume 11 Issue 6 | ISSN: 2349-6002

MEAL MASTER: An Innovative Solution for Meal
Planning

U. Praveen, B. Harsha Vardhan, A.Nikitha, A.Devendra, J. Vinoj
VESTR, Vadlamudi, India

ABSTRACT: The MEAL MASTER will be a strongly
holistic recommender system, which is to be designed,
providing meals with personalized recommendations
through an intuitive and user-friendly interface, where
advanced algorithms in machine learning along with
analysis of user preference and other users’ dietary
restrictions plus their past interactions will constitute the
meal suggestions specific to their taste as well as
nutrition. By collecting the details of the user, such as
ratings for its meals, history of search, and preference for
ingredients, MEAL MASTER develops and perfects
recommendation recipes for every dish, making one
dynamic experience after another.

In addition to personalization, sustainability is
integrated into the MEAL MASTER in a way that
minimizes food wastage. Meal suggestions are created
based on alternative ingredients that would eventually
maximize usage and minimize consumption redundancy
and thus prevent one-thinging unnecessary purchases. A
robust feedback mechanism is allowed to enable users to
refine preferences over time such that meal satisfaction
improves. The proposed platform is designed to scale in
such a way that it can be integrated with external
databases holding recipes and APIs of nutrition, which
increase its pool of recommendations.
Furthermore, the system promotes healthy eating since it
provides information concerning a balanced diet, as well
as monitoring nutrient intake.

With MEAL MASTER, on the other hand, the user will
optimize meal planning, discover new recipes, and help
bring sustainable techniques into cooking. The proposed
system would make even the most difficult decisions easy
and less complicated and exciting-even for the amateur

would

cook.
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[. INTRODUCTION

This is where MEAL MASTER stands out. MEAL
MAS TER is a new web application developed based
on Al and a comprehensive database of recipes,
designed specifically for the growing demands that
individuals and families face in planning an effective,
individually relevant meal based on their pantry
inventory, their own preferences, and specific dietary
needs. This generally makes preparation very easy and

even aims to save food waste by creatively and
practically featuring available ingredients. This paper
discusses the design, functionality, and greater impact
of MEAL MASTER. It highlights how this intelligent
system transforms the culinary experience, making
meal  planning  engaging, efficient, and
environmentally friendly. Moving beyond its technical
structure, this paper will discuss the capabilities of Al
that govern personalized recommendations by MEAL
MASTER, in relation to its ability to create a more
sustainable approach toward food consumption. This
new approach will address all individual needs and
give an overall solution to a global problem related to
food wastage, improving
experience.

the modern kitchen

At the heart of MEAL MASTER lies artificial
intelligence (AI), which enables the application to
generate personalized recommendations in real time.
Unlike generic recipe apps, MEAL MASTER uses
machine learning algorithms to analyze the user's food
history, dietary needs, and preferences, continuously
refining its suggestions. For example, if a user
frequently chooses vegetarian meals or avoids certain
allergens, the Al learns from these patterns and
prioritizes recipes accordingly. Additionally, the
application sustainable
practices by promoting creative recipes that utilize
leftover or soon-to-expire ingredients. By doing so,
MEAL MASTER not only reduces food waste but also
minimizes the environmental impact associated with

encourages consumption

discarded food, thus contributing to a more eco-
friendly kitchen environment.

II. LITERATURE REVIEW

A. Recommender Systems and Personalisation:

Recommender systems are actually the backbone of
the applications such as MEAL MASTER, and they
will help in matching the users with the most suitable
recipes. For detailed analysis about recommender
systems, Ricci et al. (2015) discuss a number of
methods such as collaborative filtering, content-based
filtering, and many other hybrid approaches. For
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instance, this will be collaborative filtering: MEAL
MASTER recommends recipes based on the
preferences of other users who are similar to the target
user, whereas content-based filtering recommends
recipes for preferred meals of a recipe profile,
considering current dietary restriction and favorite
ingredients. A hybrid system that makes combinations
both in approaches should particularly be very
effective for offering diverse, as well as very personal
meal suggestions.

The authors further go on to express their concern with
the issue of real-time recommendations-an issue today
that takes on many applicative issues in cooking. Real-
time recommendations concerning the ingredients
available would update dishes that can be made using
the available ingredients, hence less spoilage. The
algorithms used herein can be applied to MEAL
MASTER to propose on-the-spot recommendations,
making it a very useful tool for minimizing waste when
one makes his meals.

B. Artificial Intelligence in Culinary Applications:

Al transformed the culinary world since now it makes
possible more sophisticated ways of developing
recommendations for recipes and meal planning.
McCarthy et al. (2020) surveyed applications of Al
with such a purpose by implying how machine
learning algorithms process masses of user data to
intelligently predict the appropriate choice. They show
that Al plays an important role in increasing user
satisfaction because Al can understand personal
preferences, dietary restrictions, and health goals.
Such information is critical to the foundation of
systems like MEAL MASTER, which relies on Al to
provide a personalized meal plan according to the
lifestyle and needs of the user.

Furthermore, Alpaydin (2020) discusses several
machine learning techniques that make the
construction of such systems possible. It covers the
technical foundation from supervised learning to more
complex algorithms such as deep learning, which
explains how Al models are trained in learning from
data. Similar machine learning models applied in
MEAL MASTER that optimize user experience allow
it to continually hone recommendations the more data
gathered. This emerging ability underscores the nature
of Al within the system, which contributes to making
it extensible and learnable over time based on
continuous user interaction.
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C. Community Interaction and Social Features in
Culinary Systems:

All the core ingredients in culinary applications are
based on community-driven features. However, some
of the platforms like Cook pad and Side Chef do allow
users to share recipes and experience that helps in
interacting and engaging with the users. According to
various studies, such a social feature enhances user
retention; it’s also a sense of belonging because these
users can share tips, modifications, and other success
stories related to recipes. Community features enrich
the user however, on cooking
achievement, it could air out their frustrations on how

experience;
impossible coming up with the right recipe.

D. Food Waste Management Strategies:

It is a major area that the MEAL MASTER would like
to focus on about food waste. On the overview of
strategies for managing food waste, Kumar and Singh
(2020) have focused their attention on planning and
optimizing food use for meal preparation daily. Their
study highlighted an appropriate meal planning in
terms of decreasing the wastage of food, giving proper
usage of ingredients, and timely performance. In this
regard, the facility to propose recipes based on the
already existing pantry items of the user becomes
highly crucial for MEAL MASTER. With this, it will
ensure that its users reduce buying unnecessary items,
thereby supporting sustainability through the
reduction of unnecessary waste.

Zhang and Kim (2021) further detail the smart kitchen
technology, where the idea of a "smart kitchen"
evolves to make cooking more efficient with less
waste. The "smart kitchen" represents the vision of
MEAL MASTER, which both share a focus on how
technology should reduce the effort going into making
a meal. Such other inclusions as tracking what
ingredients are used and their expiration dates can
further enable users to allow for meals to be made in a
most efficient manner with minimal waste and cost.

III. PROPOSED SYSTEM:

The architecture of MEAL MASTER has been
carefully designed to enhance user experience and
performance. The system comprises three major
components: front-end user interface, back-end server,
and a powerful database established to handle user
information, recipe data, and interactions. These
components  interact to  provide  personal
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recommendations for meals, secure authentication for
users, and community-driven sharing of recipes in a
smooth, responsive manner.

A. User Access Point:

The architecture of MEAL MASTER has carefully
been designed to enhance the user experience and
performance. The system is composed of three major
components: front-end user interface, back-end server,
and a powerful database established to handle user
information, recipe data, and interactions. These
components interact with one another to provide
personal meals,
authentication for wusers, and community-driven
sharing of recipes all in a smooth, responsive manner

recommendations  for secure

with users.

B. Password Encryption:

It uses extremely strong cryptographic techniques,
such as berypt, to encrypt passwords of users for safe
operations. Hence, no data breach will result in
compromising personal information. With the
encryption of the password, it gets secure storage in
the database, thus turning out to be highly improbable
for hackers to obtain and misuse the passwords. This
login procedure ensures that user data is handled in a
safe manner so that illegal access cannot be granted,
while personal details are properly protected, and a
smooth and efficient onboarding process is provided.

C. Features on Home Page:

The home page is structured in such a way that it
brings instant value to users after a successful login,
thus having a smooth and interactive experience
catering for the necessities of users throughout the day.

D. Time-of-Day Recommendations:

When the user reaches the home page, time-of-day
meal ideas are pushed to him based on the actual time
when he logs in to the software, dynamic and relevant
choices.

Breakfast: Quick, healthy recipes for the morning,
aiming at both nutritious, easily prepared meals,
capable of meeting the somewhat brief time space and
users who will need to carry out other duties soon.
Lunch: More filling recipes that are easier to cook for
the afternoon, both practical and satisfying Snacks:
Sill, snackable ideas for evening offerings balancing
indulgent and healthier choices. Dinner: Ideas for
healthy dinner options to help users smoothly

conclude the day in line with healthy and balanced
nutrition.

E. Testing Al Ingredient Validation:

Among the innovations in MEAL MASTER is that it
can validate real-time Al ingredient systems to come
up with more feasible recipes according to available
ingredients for proper user experience.

Simultaneous Validation: The system validates, in real
time, all input ingredients that users have against an
expansive recipe database. Therefore, the recipes
given can actually be prepared with the items
available, thereby minimizing frustration and saving
users from unnecessary trips to the grocery store.
Feasibility Checks: It is the Al feasibility checks that
propel the system forward to consider the possibility
of actually using the given set of ingredients to
accomplish the proposed recipes. This adds to the
satisfaction of the user because the proposed meals are
practical, but at the same time, they are fun to make.

F. Testing Al Ingredient Validation:

Integrating the Al chatbot within MEAL MASTER
will provide an added engagement layer, allowing
interaction with an intelligent assistant in real time.

. Natural Conversational Interface: These users can
interact with the Al chatbot in everyday, natural
spoken language. The chatbot will apply Natural
Language Processing in drawing inference of user
queries and give real-time recipe suggestions
based on what the user has to hand or what he
prefers to eat. This human-computer interaction
creates a sensory immersion experience which
intuitively and participatively integrates end-users
within it.

« Learning Ability: That’s through the machine
learning capabilities it has. So it can learn from
the way users are using it. In time, the chatbot
becomes better and better at predicting user
preferences in accordance with what the user
wants or desires to be responded with.

- Search Functionality: The search functionality in
MEAL MASTER is powerful and quite capable
of catering to diversified requirements. It is unlike
typical search functions that rely only on simple
word matches—the search function found in
MEAL MASTER is smarter and rather flexible.

- Ingredient-based search: This is mainly a search
that delivers recipes based on ingredients
available at home. It is thus helpful in waste
reduction in that they are provoked to make use of
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what they have instead of ordering more. The
search results dynamically filter the kinds of
recipes that might be possible to make using the
least number of additional required ingredients.

G. User Interaction Features:

. Recipe Liking and Reviewing: Users can further
express satisfaction by liking recipes they enjoy,
and they can also reviews, giving
experiences or modifications they made to the
recipe.

. Commenting System: A commenting system is an
aspect that enables the provision for asking
questions, giving cooking tips, and giving
feedback about a specific recipe. This aspect will
enable users to learn from one another’s
experience, making the application even more
participative and establishing a knowledge-

leave

sharing atmosphere that benefits each user.

. Session Management: How very important
effective session management is toward ensuring
both security and a user-friendly experience
within MEAL MASTER. The system has been
designed with a delicate balance between
convenience and security.

IV. METHODOLOGY

The methodology used by MEAL MASTER makes
full use of algorithmic recipe generation, analysis of
user data to understand the needs of the users, and
continuous feedback loops toward the general
refinement of the user experience. MEAL MASTER,
by using the tools powered by Al, makes sure the
recommendations are highly relevant, practical, and
personalized in approach. Key processes that define
this methodology include dynamic recipe generation,
use of user history, and a feedback mechanism
designed to refine and optimize the recommendations.

Generation of Recipes Logic:

- Recipe generation(Figl) in MEAL MASTER is
based on an algorithm that can intelligently select
a meal option from ingredients that have been
submitted by the user. The system is designed to
maximize the use of the ingredients so that waste
and additional purchases are minimized.

«  Dynamic Filtering: Dynamic filtering forms the
heart and soul of the recipe generation logic. This
procedure follows recipes based on the
ingredients the user already has at home. The
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algorithm will measure the ingredients given and
match those against recipes in the database that
will require the least number of additional
ingredients. This feature will encourage users to
make good use of their available pantry items,
thereby reducing waste and minimizing
unnecessary grocery shopping.

User sends request with
ingredients

Ingredients are invalid Ingredients are valid

Return 400 error with
Please provide a valid list
of ingrediets”

Start MongoB aggrag

Sort and return recipes by
matching  ingredients in
descending order

1f error oceurs, return 500
with “Server error”

Fig 1

. User History Usage: The application becomes
more personal and intuitive by including the
history and preferences of a cooking user in its
recommendation process. All the recipes a user
often views or likes, or even cooks, will be tracked
by the system, and that information will be used

future recipe suggestions. It

gradually, with time, learns the preferences of
every person. Whether they like vegetable or

to fine-tune

gluten-free preparations or others - be it Italian,
Indian, etc. The system takes into account all
these preferences in suggesting recipes to make it
customized. In this context, if a person frequently
cooks vegetarian dishes, then similar recipes get
prominent when the algorithm ensures that in the
future, on multiple occasions, those dishes will be
prepared.

A. Feedback Mechanism:

One of the strong and critical methods of MEAL
MASTER is its mechanism on giving feedback, which
acts as a cycle of improvement in fine-tuning the
recipe suggestions. This feedback loop includes two
major constituents: rating and reviewing, both of
which can be handled with respect to user experience
towards the recipes tried.
. Rating System: Users can rate recipes between 1
to 5 stars after preparing or tasting the recipe. This
is a quantitative feedback by the system to rank a
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recipe in terms of popularity with respect to users
and consequently has influence on future
recommendations. The recipe having higher
ratings will be recommended more likely to other
users. In contrast, the recipes with lower ratings
have lesser chances of being recommended to
others in the future.

- Reviewing System: A qualitative aspect that
enables users to provide insights, tips, and
modifications on specific recipes, which will give
more data and content for future users who are
willing to prepare similar meals. This rich
information can help others and ultimately builds
a recipe community of collaborative knowledge
and experience.

V. SYSTEM OVERVIEW

MEAL MASTER is built using the MERN stack:

- MongoDB: A NoSQL database used for storing
user profiles, ingredients, recipes, and interactions
(e.g., ratings, comments).

. Express.js: A Node.js framework responsible for
managing server-side routing, handling HTTP
requests, and connecting the front-end with the
database.

«  React: A JavaScript library for building dynamic,
responsive user interfaces, ensuring smooth user
interactions.

. Nodejs: A runtime environment for server-side
execution of JavaScript, powering the backend
with efficient performance.

VI. RESULTS AND DISCUSSION

Initial user testing was promising with regards to the
perceived functionalities of MEAL MASTER. The
ease of use and appropriateness of a recipe suggestion
from ingredients had were valued by participants

A. User Testing Feedback:

User testing feedback reflected that the Al chatbot was
effective as  were the  personal recipe
recommendations. It was characterized by
convenience, having a virtual assistant that could
putatively answer queries, providing immediate
recommendations to the user. Some of the suggestions
for enhancement included an enlargement of the
database with more widely varied dishes and
developing the interface to make the interface more
friendly.

B. Future Work:

Future work for MEAL MASTER is going to be very
interesting when the platform matures and evolves
further with increased demand from users. What is
offered at present by the system is a good service for
recipe recommendation, but there are numerous
improvements and additional features in order to
increase the wuser experience, engagement, and
convenience of use. The future improvements will aim
to improve the degree of intelligence of the system,
access, and integration of other services such that
MEAL MASTER will always be ahead in culinary
technology.

C. Predictive Recommendation:

Further out, when the algorithms get more
sophisticated, this might indeed predict what a
person’s future needs would be based on their previous
behavior. For example, it may start providing
suggestions for special occasions or holidays’ recipes
from one year to the next, based on what’s happening,
or predict when someone will need quicker, easier
recipes because of increases in hectic schedules. That
would be a huge leap p in total value offered by the
website. Grocery Delivery Integration: A grocery
delivery long awaited for MEAL
MASTER. It will work on the integration wherein a
whole process of cooking-from meal selection through
procurement of ingredients for cooking-is streamlined,
saving huge amounts of time and efforts of the user.

service, SO

D. Meal planning and scheduling:

MEAL MASTER can further be created with
advanced meal scheduling functionalities via which a
user can schedule his meals for days or weeks.
Coupled with a calendar function, the system might
have the capability to allocate recipes based on the
user’s preference to have them for certain days or
occasions. A user may plan a healthy lunch for work
weeks and more elaborate dinners for weekends. This
meal prep would also be compatible with some
grocery delivery services so that the same pantry will
receive all ingredients in perfect condition and at the
scheduled time for the meal.

E. Nutritional Tracking:

Expanding on the functionality of meal planning,
MEAL MASTER can be incorporated into any fitness
or health application whereby it could keep track of
the nutritional content of the meals being prepared.
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This will help users to meet their nutritional
requirements while making the most of expertly
recommended recipes. Approximate cooking time:
This would provide an approximate time to cook in
total for each recipe, which would mean one could
make all the required preparations. For example, if
there was only half an hour in which dinner was
supposed to be prepared, MEAL MASTER would
filter recipes so that the entire preparation of the meal
would be done when the user was available.

VII. SAMPLE OUTPUT

Andhra Chicken Pickle
Stm -9

A recipe cannot be made with the provided ingrecients

o0

Tinga de Pollo Spicy Chettinad chicken
O ek @ Ther Wi @ VherNenaw hong

Figl: Home Page
Fig 1 shows us the home page where we can see all the
list of recipes with the
ingredients he/she has.

searches

when user

Pasta with indian Spices
Neinges o .

Fig2: Meals
Fig 2 shows us the meals present in the application
after the ingredients are provided by the
user same as figl

Fig3: Aibot
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Fig 3 talks about Albot which can generate possible
recipes by the provided ingredients.

Your Liked Meals

URK )
e mm!
Fig4: Liked Meals

Fig 4 shows us the liked meals which are liked by the
user and are stored in a separate page.

MEAL MASTER (70%)

W AL Powered Recommendations (25%)

nic
O Reduced Food Waste (8%
m 59

SuperCook (30%)

s L (3%)
B Step by Step Cooking Guidance (2%)
O Reduced Food W %)

e

wability (2%)
ut Input (Defaull) (0%)

Fig5: Comparision
Fig 5 shows about the comparison between super cook
website and meal master application.

VIII. CONCLUSION

But what is really revolutionary in MEAL MASTER
is offering a practicable solution that revolves around
all the major problems which are food waste and
preference in diet, as well as meeting the need for the
convenience of modern kitchens. Moreover, it has the
facility of highly advanced AI capabilities to
recommend specific user preferences involving
specific dietary restrictions, taste, and so on. It saves
users much time and effort by being developed to
reduce guesswork and decision fatigue during meal
planning. It makes the process of cooking more
accessible and fun for individuals or even families.
The system also harnesses real-time data for the best
relevant meal suggestions produced wusing the
ingredients available with its utilization, hence giving
better results in terms of efficiency for meal
preparation.
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Ease of use and user-friendly design classify MEAL
MASTER as different from other platforms. The
format was thus aimed at the accessibility of users, no
matter what their levels of preparation might be, to
make it easy for newcomers to learn how to conduct
cooking operations, and to give skilled cooks a chance
to innovate. The interactive feature also creates a
feeling of community among users by allowing them
to share their favorite recipes, comment on proposals,
and collaborate over meal ideas. A further cause for the
sharing of diverse culinary experiences is this
community-based engagement platform, bringing
together vibrant spaces that present foodies with
limitless potential for growth as a whole.

In summary, MEAL MASTER is not only a planning
tool but also an approach to cooking-more sustainable,
efficient, and enjoyable. Better use of ingredients and
healthy meal choices contribute to enhancing the well-
being of the user as well as to achieving broader
environmental goals. With personalization, Al-driven
recommendations, and community driven engagement
to execute its concepts, MEAL MASTER is, in every
way, the perfect addition that would shape the future
of cooking as it will be not only thoughtful and
resourceful but also enjoyable to all stakeholders.
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