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Abstract: The advancement of artificial intelligence in computer vision and natural language processing has enabled
innovative applications such as automatic recipe generation from food images. This paper presents a deep learning-
based system that analyzes food images to predict ingredients and generate step-by-step cooking instructions. The
proposed system integrates Convolutional Neural Networks (CNNs) for extracting visual features and Natural
Language Processing (NLP) models such as Long Short-Term Memory (LSTM) or Transformers for generating
recipes. The system aims to assist users in identifying unknown dishes and preparing them efficiently. Experimental
observations indicate that the model produces contextually relevant and grammatically correct recipes. This approach
has potential applications in smart Kitchens, food blogging, and diet planning systems.
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I. INTRODUCTION

In recent years, food photography has become extremely popular due to the widespread use of social media platforms.
Millions of users share food images daily, but many viewers are unable to identify the dish or understand how it is
prepared. This creates a gap between visual information and practical knowledge.

Recipe generation from food images is an emerging research area that combines computer vision and natural language
processing. The goal is to develop an intelligent system capable of understanding food content from an image and
automatically generating a complete recipe, including ingredients and cooking instructions.

This system can be highly beneficial for beginners, cooking enthusiasts, and even professional chefs. It reduces
dependency on manual searching and provides quick, automated solutions. With the help of deep learning techniques,
the system can learn complex patterns and relationships between images and textual data, making it more accurate and
efficient.

Il. PROBLEM STATEMENT

Despite the availability of numerous online recipes, users often face challenges in identifying dishes from images.
Manual searching requires prior knowledge of the dish name or ingredients, which is not always possible.
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The major problems include:

Difficulty in recognizing food items from images
Lack of knowledge about ingredients
Time-consuming manual search process
Inaccuracy in search results

Therefore, there is a need for an automated system that can analyze food images and generate accurate recipes without
requiring manual input..

I1l. OBJECTIVES
he primary objectives of this research are:

To develop a system that can analyze food images effectively
To extract meaningful features using deep learning techniques
To predict ingredients present in the dish

To generate step-by-step cooking instructions automatically
To improve accuracy and readability of generated recipes

IV. METHODOLOGY
The proposed system follows a structured approach combining image processing and text generation.
A. Dataset Collection

The model is trained using large datasets such as Food-101 and RecipelM, which contain food images along with
ingredients and cooking instructions.

B. Image Preprocessing

Input images are resized and normalized to ensure consistency. Data augmentation techniques such as rotation and
flipping are applied to improve model performance.

C. Feature Extraction

A Convolutional Neural Network (CNN) such as ResNet or VGG is used to extract high-level features from the input
image. These features represent important visual characteristics of the food.

D. Ingredient Prediction
A multi-label classification model predicts the list of ingredients based on extracted features.
E. Recipe Generation

An NLP-based model such as LSTM or Transformer is used to generate cooking instructions. The model uses an
encoder-decoder architecture with attention mechanism for better context understanding.

V. SYSTEM ARCHITECTURE
The system consists of multiple interconnected modules:

Input Module — Accepts food image from user
Preprocessing Module — Cleans and resizes the image
Feature Extraction Module — Uses CNN to extract features
Prediction Module — Identifies ingredients

Generation Module — Produces recipe steps

Output Module — Displays final recipe

oupwhE
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VIl. IMPLEMENTATION
The system is implemented using modern tools and technologies:
Programming Language: Python
Libraries: TensorFlow / PyTorch, OpenCV
Models Used: CNN (ResNet/VGG), LSTM/Transformer
Platform: Jupyter Notebook / Google Colab

The training process involves feeding images into the CNN model and mapping extracted features to corresponding
recipes. The NLP model is trained to generate meaningful sentences based on these features.

VIII. RESULTS AND DISCUSSION
The system successfully generates recipes from food images with reasonable accuracy. The generated recipes are:
Grammatically correct
Contextually relevant
Easy to understand

However, the performance depends on dataset quality and model training. Complex dishes with multiple ingredients
may reduce accuracy.

IX. ADVANTAGES
Saves time in searching recipes
Useful for beginners and professionals
Fully automated system
Can be integrated into mobile applications

X. APPLICATIONS
Smart cooking assistants
Food recognition systems

Diet and nutrition planning
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Restaurant menu analysis
Food blogging platforms

XI1. LIMITATIONS
Requires large dataset for training
Difficulty in identifying complex dishes
Ingredient prediction may not always be exact

XI1l. FUTURE ENHANCEMENTS

Use advanced Transformer models for better accuracy
Add voice-based interaction
Integrate calorie and nutrition analysis
Develop real-time mobile applications

XI111. CONCLUSION

This paper presents a deep learning-based approach for generating recipes from food images. The system effectively
combines computer vision and natural language processing techniques to produce meaningful cooking instructions.
With further improvements, this technology can become a valuable tool in modern kitchens and food-related industries.
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