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Abstract: The growing popularity of vegan diets has
generated increasing demand for customized vegan
meal solutions. This project presents an Al-powered
Custom Vegan Recipe Generator, a responsive platform
capable of generating customized vegan recipes
according to user choices, dietary needs, available
ingredients, and nutritional requirements. Using
natural language processing (NLP) and machine
learning techniques, the system is able to comprehend
user input and produce innovative, nutritionally sound
recipes in real-time. The Al model is trained on large
culinary databases, allowing it to generate varied dishes
while maintaining variety, flavor, and health. Allergen
detection, calorie monitoring, selection of cuisine, and
ingredient replacement are some of the key features.
The innovation not only makes vegan meal planning
easier but also encourages healthy eating and minimizes
food wastage by optimizing the use of ingredients. The
project showcases the revolutionizing potential of Al in
personal nutrition and culinary innovation.
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l. INTRODUCTION

In recent years, plant-based eating has gained
widespread recognition for its numerous health
benefits and its positive impact on sustainability. As
more people adopt vegan and plant-based diets, the
need for tools that simplify meal planning and recipe
creation has become increasingly important.[1] While
many individuals are eager to switch to a vegan
lifestyle, they often face challenges such as
unfamiliarity with plant-based ingredients, lack of

inspiration for meals, and the difficulty of meeting
specific dietary needs.[2]

" Al-Powered Custom Vegan Recipe Generator" was
created to address these challenges by utilizing
artificial intelligence to generate personalized vegan
recipes.[3] This innovative platform allows users to
input their dietary preferences, restrictions, and
available ingredients, offering tailored meal
suggestions that match their unique needs. [4]By
using Al, makes plant-based cooking accessible,
enjoyable, and customized, ensuring that every recipe
fits the user’s specific health goals, taste preferences,
and cooking style.[5]

The tool also fosters creativity in the Kitchen,
encouraging users to experiment with new
ingredients and cuisines while maintaining a balanced
and nutritious diet.[6] With its ability to
accommodate various dietary restrictions, including
gluten-free, soy-free, and nut-free options, provides a
versatile solution for anyone looking to enhance their
plant-based meals. Additionally, the system
continuously learns from user feedback, refining its
suggestions to better meet individual needs and
preferences.[7]is not just about simplifying
cooking—it also promotes a more sustainable
approach to eating. .[8] In essence, empowers
individuals to take charge of their health, experiment
with new foods, and embrace a sustainable By
supporting plant-based diets, the platform contributes
to the broader movement, plant-based lifestyle with
ease and confidence.[9]

Il. LITERATURE SURVEY

1.Al in Food and Recipe Generation:

Artificial Intelligence (Al) is playing a major role in
the food industry, particularly in meal planning and
recipe generation. Al, employing machine learning
algorithms, can browse large sets of ingredients,
cooking methods, and nutrition and produce
customized meal ideas. These systems help users find
new recipes while honoring dietary requirements,
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health goals, and optimal use of available ingredients.
Unlike static sets of recipes, Al-based systems learn
over time, adapting to user preference and changing
trends. Studies like Stojanovic et al. (2020) illustrate
how Al produces healthy, delicious recipes based on
user input and ingredient databases. Al considers
cultural background, flavor, and nutrition, producing
highly customized meal plans. Al also takes into
account ingredient availability, seasonality, and cost.
Some systems produce meal ideas and shopping lists
based on pantry contents, minimizing wastage.
Advanced Al models suggest allergy substitutes or
missing ingredient substitutes. They also balance
flavor and nutritional needs for goals like weight loss
or muscle gain. Tools like IBM's Watson and
platforms like Food visor employ flavor profiles and
image recognition to make smart suggestions. These
technologies are a step towards more intelligent,
adaptive food systems. With ongoing advances in
natural language processing and computer vision, Al
will transform food planning, preparation, and
consumption.

2.Personalization in Dietary Tools:

Individualized meal planning and nutrition advising
have become increasingly popular with Al-based
platforms like PlateJoy and EatLove that utilize user
information to customize meal plans for particular
health objectives like weight loss, muscle-building, or
chronic condition management. These platforms also
support dietary needs such as gluten-free, low-carb,
or ketogenic diets. Yet, the majority of existing
solutions deal with traditional diets, and few tools are
developed specifically for vegan lifestyles. As plant-
based eating goes mainstream, Al-driven meal
planning for veganism is more and more in demand.
Evidence indicates that tailored nutrition increases
user satisfaction, engagement, and compliance with
nutritional plans. An Al system for vegans would
require considering ingredient availability, personal
taste, and nutritional restrictions. A tool like this
could develop harmonious, tasty, and affordable
vegan dishes. This would provide a smoother and
more helpful experience for those devoted to plant-
based diets. Eventually, Al has the potential to be
essential in making vegan nutrition practical and
personalized.

3.Challenges in Vegan Recipe Development:

One of the biggest hindrances to embracing veganism
is the intricacy of vegan cooking. Research has
evidenced that people who are not used to plant-based
foods tend to be confused with ingredient

substitution, recipe complexity, and perceived
restriction of options. Hoffman et al. (2021)
discovered that releasing simple-to-use recipes and
easy-to-understand ingredient substitutions
dramatically improved the chances of people sticking
to a plant-based diet. This underscores the need to
make vegan cooking easier by using simple,
adaptable, and time-saving recipes. By tackling these
issues, Al-based platforms such as PlantCraft can
help make the switch to veganism or maintain a plant-
based diet easier. Such platforms can suggest
personalized recipe suggestions based on ingredients
on hand, user preferences, and dietary requirements,
making users feel more comfortable and confident
with plant-based cooking. As veganism gains
popularity, the need for such innovative solutions
keeps rising, thus making meal planning via Al a
necessary resource for everyone who wants to adopt
a sustainable and healthy lifestyle.

4.Health and Sustainability of Vegan Diets:

Many studies have analyzed the health and
environmental advantages of plant-based diets.
Becker et al. (2019) pointed out that plant-based food
consumption has the potential to dramatically
decrease the risk of chronic diseases like heart
disease, diabetes, and some cancers, rendering it a
powerful weapon for enhancing public health.
Besides these health benefits, plant-based diets are
viewed as environmentally friendlier because plant
foods have a lower carbon profile than animal foods.
The study indicates that increasing the availability,
appeal, and convenience of plant-based foods can
motivate more people to go vegan, which will both
improve individual health and the environment in the
long run. Platforms such as PlantCraft facilitate this
mission by offering users a user-friendly platform that
makes plant-based cooking easy, allowing them to
discover and experiment with vegan dishes that suit
their tastes and nutritional requirements. By making
sustainable food more accessible, PlantCraft can help
drive the wider use of plant-based diets, which in turn
can long-term health and environmental benefits

5. Nutritional Considerations in Plant-Based Eating:
A common concern for individuals adopting a vegan
diet is ensuring they meet their nutritional needs.
Nelson et al. (2021) explored the nutritional
challenges of vegan diets and highlighted the
importance of adequate protein, vitamin B12, iron,
and omega-3 fatty acids. A recipe generation tool like
can address these concerns by providing recipes that
not only cater to taste preferences but also ensure
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nutritional balance. By incorporating these elements
into its recipe suggestions, can help users enjoy
diverse and balanced meals, ensuring they receive the
necessary nutrients in their plant-based diet.

6.User Engagement and Feedback Systems:

An important component of personal recipe design is
the learning capability of the system to improve
recommendations from user feedback over time.
Feedback-based systems, applied in e-commerce and
media sites, have proven greater utilization when they
adapt to personal tastes. Chen et al. (2018)
demarcated the extent to which feedback loops in Al
systems refine suggestions based on user activity,
ratings, and edits. PlantCraft takes this route, using
reinforcement learning and pattern matching to
optimize recipe recommendations. When users
favorite, customize, or define nutritional objectives,
the Al responds by changing upcoming
recommendations based on these preferences. With
time, it develops an in-depth user profile of their
tastes, cooking style, and nutritional requirements.
This is used to create recipes that are diverse but
always aligned with the user's tastes. The platform
prevents repeated suggestions, lowering decision
fatigue and increased plant-based eating compliance.
This makes PlantCraft a useful resource for novices
and advanced vegans alike. Through the use of Al-
based feedback, it designs a more intuitive and
rewarding cooking experience.

I11. METHODOLOGY

1. System Design and Development:

The Al-powered recipe generator system will be

developed with the following features:

e User Input: Users will be able to enter their
preferences such as taste (e.g., sweet, savory),
dietary restrictions (e.g., gluten-free, nut-free),
cooking time, and available ingredients.

e Al Algorithm: The system will utilize a machine
learning algorithm that processes the input data
and generates personalized vegan recipes based
on a large database of plant-based ingredients
and dishes.

e Nutritional Analysis: Each recipe will be
evaluated to ensure it meets standard nutritional
criteria, such as protein content, vitamins, and
minerals, based on the user's needs.

Android App Backend

Offline Workflow

Recipe Websites

Bg 2 Architecture & Workflow of

o Feedback Loop: The system will include a
feedback mechanism where users can rate
recipes, and the Al will adapt based on this
feedback over time, improving recipe
recommendations.

the Veganaizer System

2. User Recruitment:

Participants will be recruited to test the tool. The

target group will include individuals with varying

degrees of experience with plant-based diets:

e Beginners: Those who are new to veganism.

e Experienced Vegans: Individuals who have been
following a plant-based diet for some time.

e Dietary Restriction Groups: Users with specific
dietary restrictions (e.g., gluten-free, soy-free,
nut-free) to assess how well the system handles
specialized needs.

3. Data Collection Methods:
1. Quantitative Data:

e Pre-Study Survey: Gathers information on
users' dietary preferences, experience level,
and restrictions.

e User Interaction Data: Tracks how users
engage with the system (inputs, recipe
selections, time efficiency).

e Post-Usage  Survey:  Assesses  user
satisfaction,  recipe  relevance, and
effectiveness of the tool in meeting dietary
needs.

e Performance Metrics: Evaluates recipe
relevance, nutritional adequacy, and time
efficiency of meal preparation.

2. Qualitative Data:

e User Interviews: In-depth discussions to
gather insights on user experience,
challenges, and improvements.

e User Feedback: Ratings and comments on
recipe quality, taste, and preparation ease.

e Diary Logs: Users document their cooking
experience, modifications, and satisfaction
with meals.
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These methods will provide both numerical data and
detailed user insights to evaluate the tool's
effectiveness.

4.Data Analysis:
A. Quantitative Analysis

e  Correlation Analysis: To identify patterns in
how user inputs (e.g., taste preferences,
dietary restrictions) affect the quality of the
generated recipes, correlation analysis will
be performed between different variables
(e.g., satisfaction ratings, nutritional
balance, recipe preferences).

e Performance Evaluation: Time efficiency
and recipe relevance will be analyzed using
simple statistical methods to assess how well
the system performs in generating suitable
and quick meal suggestions.

B. Qualitative Analysis

e Thematic Analysis: Transcripts from user
interviews and open-ended survey responses
will be analyzed using thematic analysis.
Key themes related to user experience,
recipe quality, system usability, and
suggestions for improvement will be
identified.

e Sentiment Analysis: Feedback collected on
individual recipes will be analyzed to gauge
user sentiment, focusing on aspects like
taste, variety, and ease of preparation. This
can provide valuable insights into how users
perceive the quality of the generated meals.

5. Ethical Considerations:

e Informed Consent: Participants will be informed
of the study’s purpose, procedures, and potential
risks. They will be asked to provide written
consent before taking part in the research.

e Confidentiality: All data will be anonymized,
and participants’ personal information will be
kept confidential. Only aggregate data will be
used in the analysis.

6. Limitations:

e Sample Bias: The sample may not fully represent
the general population, particularly if
participants are already familiar with veganism
or plant-based diets.

e Accuracy of Al: The Al's accuracy in generating
recipes will depend on the quality and diversity
of the underlying database, which may not cover

every possible dietary need or ingredient
combination.

o] ]

+SEARCH WITH INGREDIENTS

Figure 1: website front page

IV. RESULTS

The results of the "Al-Powered Custom Vegan
Recipe Generator” study will offer in-depth insights
into the tool’s performance, user satisfaction, and its
impact on users' dietary habits. Based on the
quantitative data, users are expected to report a high
level of satisfaction with the system’s ability to
generate personalized vegan recipes tailored to
individual preferences. The Al will successfully
match recipe suggestions to dietary restrictions,
available ingredients, and desired cooking styles,
while also providing diverse and creative meal
options. Participants will likely find the nutritional
adequacy of the recipes to be satisfactory, with
balanced macronutrient profiles (e.g., protein,
carbohydrates, fats) and sufficient vitamins and
minerals, which will support users in maintaining a
healthy, plant-based diet. The system will likely be
praised for its time efficiency, with users being able
to quickly generate meal ideas that fit their available
ingredients and preferences.

Data Pipeline for Al-Based Vegan Recipe Generator
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V. CONCLUSION

In conclusion, the "Al-Powered Custom Vegan
Recipe Generator" demonstrates significant potential
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in enhancing personalized meal planning for plant-
based eaters. The study is expected to show that the
system effectively generates diverse, nutritious, and
customized vegan recipes based on users' individual
preferences, dietary restrictions, and available
ingredients. The quantitative data will likely reveal
high levels of user satisfaction, particularly with the
tool's ease of use, relevance of recipe suggestions, and
nutritional balance. Users will appreciate the quick
and efficient recipe generation process, making meal
planning more accessible and time-saving.

Overall, is expected to foster greater engagement with
plant-based eating, promote healthier dietary habits,
and contribute to more sustainable food practices. By
minimizing food waste and optimizing ingredient use,
the tool provides a valuable resource for individuals
seeking to adopt or maintain a plant-based lifestyle.
The findings from this study will pave the way for
further improvements and innovations in Al-driven
meal planning solutions.
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