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Abstract: The rapid advancement of machine learning and computer vision technologies has opened new
possibilities in the food and culinary domain. This project, "Recipe Generation from Food Image Using
Machine Learning” aims to develop a system that can automatically generate detailed recipes from images
of food. By leveraging convolutional neural networks (CNNs) for image recognition and deep learning
models for natural language processing, the system will identify the type of dish, ingredients, and cooking
methods based solely on an input image.

The project addresses challenges in image classification, feature extraction, and the mapping of visual
content to text-based recipes. The proposed solution involves training the model on large datasets of food
images paired with their corresponding recipes to create a highly accurate and scalable system. Practical
applications include improving user experiences in mobile apps for cooking enthusiasts, assisting
individuals with dietary restrictions by suggesting alternatives, and contributing to the broader field of
automated cooking assistants
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I. INTRODUCTION
In recent years, the rapid advancements in machine learning and computer vision have paved the way for novel
applications across various domains. One particularly promising area of research lies in the culinary sector, where
technologies such as image recognition and natural language processing (NLP) can transform how people interact with
food information and recipes. From food blogging to personalized meal planning, machine learning has created
opportunities to enhance the accessibility and efficiency of cooking and recipe discovery. This research focuses on
developing an intelligent, automated system capable of generating recipes from food images, a process that can
significantly simplify and personalize culinary experiences.
Traditionally, users seeking recipes must manually search online, relying on text-based searches or predefined tags to
find information. This process can be time-consuming and often lacks the precision or personalization users desire. For
example, a user might struggle to locate a recipe based on a photo of a dish they encountered or even created
themselves. To bridge this gap, our proposed system leverages convolutional neural networks (CNNs) to classify food
items from images, accurately recognizing individual dishes based solely on visual features such as color, texture,
shape, and composition.
Convolutional neural networks have shown exceptional promise in image classification tasks, particularly within food
recognition, due to their ability to learn and differentiate complex visual patterns. By training a CNN on a large dataset
of food images, the system can efficiently identify different dishes, even those with subtle visual distinctions. This
project employs a food-specific CNN model, fine-tuned to improve recognition accuracy and address challenges such
as variations in lighting, image quality, and angle.
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II. LITERATURE SURVEY

Reinforcement Learning for | Mengyang Zhang, The research promote the generation of effective
Logic Recipe Generation: Guohui Tian cooking recipes, a NN-based recipe generation
Bridging Gaps from Images system. Instead of producing texts from static

to Plans image information directly, they regard

ingredients in food cooking as medium steps and
design a criterion conditioned on them, to guide
recipe generation.

Health-Aware Food Yi Chen, Yandi Guo This work applies food-related knowledge to food
Recommendation Based on recommendation and proposes a healthy food
Knowledge Graph and recommendation model FKGM that considers
Multi-Task Learning both health requirements and user dietary

preferences. FKGM is a knowledge graph-based
multi-task learning model that learns semantic
information between users and recipes through
knowledge graph embedding and message-
passing mechanisms.

Recipe Recommendation Yijun Tian, Chuxu In this paper, they propose to leverage the
With Hierarchical Graph Zhang relational information into recipe
Attention Network recommendation. To achieve this, they design

HGAT, a novel hierarchical graph attention
network for solving the problem. HGAT is able to
capture user history behaviors, recipe content, and
relational information through several neural
network modules. They further introduce a score
predictor and a ranking-based objective function
to optimize the model.

A Literature Survey on Tejas D, Varun C M Paper conclusion, a recipe generation system from
Recipe Generation From food images holds significant potential across
Food Images using AIML various domains, offering innovative solutions

and enhancing user experiences. The applications
span from assisting home cooks with personalized
recipes to revolutionizing restaurant menus and
contributing to educational and wellness
initiatives. The system's adaptability and
integration capabilities with existing platforms are
crucial for its success in the dynamic and ever-
evolving culinary landscape.

Pixel To Plate: Generating Haleema Begum, This research project aimed to investigate the
Recipes From Food Images Asst.Prof.Akkanagamma. | feasibility of using deep-learning models to
Using CNN generate recipes based on food photographs. The

results show that the deep learning model can
effectively create recipes with high accuracy.
They developed a system that can generate a

recipe by analysing a food image

Once the dish is identified, the system then generates a recipe, including ingredients, quantities, and step-by-step
cooking instructions, using a natural language processing model. Here, NLP plays a crucial role by transforming the
visual data captured by the CNN into meaningful, structured text that the user can follow. In cases where the food
image represents a dish not directly stored in the recipe database, the NLP model employs a generative approach,
synthesizing a recipe that reflects the ingredients and techniques associated with the identified dish. This two-part
process—image recognition followed by recipe generation—bridges the gap between visual and textual data, offering a
streamlined solution for users.
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Beyond simplifying recipe discovery, the system introduces a level of personalization by allowing users to input dietary
preferences, such as vegan, low-carb, or gluten-free, which the model can consider when generating recipes. This
customization empowers users to not only discover new recipes but also modify them to suit their dietary needs or
preferences. Additionally, the potential applications for such a system extend beyond personal use. Restaurants, food
bloggers, and nutrition apps could leverage this technology to create content, suggest meals, or educate users on
nutritional values with minimal manual effort.

This project thus represents a significant advancement in culinary technology, combining image classification, NLP,
and user-centered design. By integrating these fields, our system offers an intuitive, user-friendly experience that
reduces the time and effort needed for recipe searches and meal planning. Ultimately, this research aims to contribute to
the development of innovative, Al-powered culinary assistants that make cooking more accessible, personalized, and
engaging for users across different contexts.

II1 .PROPOSED SYSTEM

e User Interface (UI): The system’s user interface is designed to be intuitive, allowing users to upload food
images easily through a web or mobile app. It also enables users to specify dietary preferences, like vegan or
low-carb options, to personalize their experience. This initial input stage is key to ensuring the system can
cater to individual needs and improve user satisfaction.

e Image Preprocessing: The uploaded images undergo preprocessing to ensure they are suitable for analysis.
This stage involves resizing the image to standard dimensions, filtering out noise to improve clarity, and
normalizing pixel values. These steps help the system standardize image inputs, which reduces variations
caused by factors like lighting or angle and optimizes the image for accurate classification.

e Feature Extraction with CNN: After preprocessing, the image is passed through a convolutional neural
network (CNN) such as ResNet or Inception, which identifies essential visual features like color, texture, and
shape. These features are crucial for differentiating various food items, and a fine-tuned CNN trained on food-
specific datasets enhances the system’s accuracy in identifying a wide variety of dishes.

e Food Classification: Once features are extracted, the system classifies the food using a deep learning model
trained on extensive food datasets. This classification step predicts the most likely dish type along with a
confidence score. For complex images containing multiple food items, the system can detect and classify each
component separately, improving its versatility in handling multi-item meals.

e Recipe Generation: Based on the identified dish, the system either retrieves an existing recipe from a
database or, if unavailable, uses an NLP model (such as an LSTM or Transformer) to generate a recipe. The
generated recipe includes an ingredient list, quantities, and preparation steps, enabling users to follow clear
instructions. This module also allows for customization based on user preferences, further enhancing
personalization.

e Recipe Display and Interaction: The generated recipe is displayed to the user in a structured format,
including ingredients and step-by-step instructions. Users can modify ingredients based on availability or save
recipes for later. This interactive module also enables users to provide feedback on recipe quality, which can
be used to improve the system’s performance over time.

e Backend and Database: The system’s backend manages recipe data, user preferences, and model processes.
A relational database, like MySQL, stores recipe data, while a backend framework such as Flask or Django
handles user interactions and API requests. This robust backend infrastructure supports data storage and
retrieval, ensuring a smooth and efficient experience.
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Figurel. System Architecture

IV. SYSTEM REQUIREMENTS

e  Processor : - Dual Core or more.

e RAM :-1GB

e Hard Disk :-40 GB

e Display Type : - SVGA Color Monitor

¢ Keyboard : - Enhanced 104 Standard
e  Mouse : - PS/2 2Button, USB

Software Requirements :-

e Operating System : windows 7, windows 8 and Upper version

e  Web Browser : IE6 or upwards, Google Chrome, Mozilla Firefox
e  Web Server : Nginx

e IDE Tools : PyCharm

e Front End : Python

e Database/Back End : MySQL

e  Framework : Flask
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V. SCOPE

The scope of smart waste segregation dustbins includes:
e  Automate recipe generation from food images for quick meal discovery.
e  Personalize recipe suggestions based on dietary preferences.
e Improve user engagement for cooking apps through Al-powered assistance.
e Enhance content creation for food bloggers and social media influencers.
e Facilitate meal planning and nutrition tracking with image-based recognition.
e  Support restaurant menu management with automatic recipe generation.
e Enable educational tools for culinary and nutrition training.
e Contribute to Al advancements in computer vision and NLP integration.

VI. CONCLUSION
Recipe Generation from Food Image Using Machine Learning"** project demonstrates the potential of Al to enhance
the culinary experience by simplifying recipe discovery and customization. By leveraging advanced image recognition
and natural language processing, this system can transform a simple food image into a detailed, personalized recipe,
making cooking more accessible and engaging. This innovation has broad applications, from personal use and meal
planning to restaurant management and content creation, offering an efficient, user-centric solution in the evolving field
of Al-powered culinary tools.
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