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ABSTRACT

Understanding the nutritional composition of food is becoming increasingly important due to the growing awareness of
healthy eating habits and dietary management. However, manually identifying ingredients and calculating nutritional
values from food items can be time-consuming and inaccurate. To address this challenge, the proposed Food Composition
Mapping Through Image-Based Ingredient Recognition System is developed to automatically identify food ingredients
from images and estimate their nutritional composition.

The system utilizes Artificial Intelligence (Al), Computer Vision, and Deep Learning techniques to analyze food images
and recognize individual ingredients present in a dish. After identifying the ingredients, the system maps them to a
nutritional database to generate information such as calories, proteins, carbohydrates, fats, vitamins, and minerals.

The project is developed using Python and employs Convolutional Neural Networks (CNNs) for image classification and
ingredient recognition. Image processing techniques are used to enhance food images before analysis. A user-friendly
interface allows users to upload food images and receive detailed nutritional reports instantly.

The proposed system reduces manual effort, improves dietary monitoring, and supports healthier food choices. This
project demonstrates the practical application of Artificial Intelligence, Image Processing, and Nutritional Informatics in
food analysis and health management.

KEYWORDS: Food Recognition, Image Processing, Deep Leaming, Computer Vision, Nutritional Analysis, Ingredient Detection, Food
Composition Mapping, Artificial Intelligence.

LINTRODUCTION advanced image recognition techniques. The identified

ingredients are then linked to a nutrition database to provide
detailed food composition information.
Food plays a vital role in maintaining human health

) ) Objectives of the Project
and well-being. As people become more conscious of

their dietary habits, there is an increasing need for * TP identify ~food ingredients from images
tools that can provide accurate nutritional information automatically.
about consumed food. . To estimate nutritional composition based on

Traditional methods of food composition analysis recognized ingredients.

often require manual entry of ingredients or .
laboratory testing, which can be expensive and time-

To provide quick and accurate dietary information.

. To assist users in monitoring food intake and

consuming. Moreover, many individuals find it maintaining healthy eating habits.

difficult to estimate the nutritional value of meals . )
prepared with multiple ingredients . To develop a user-friendly platform for food analysis.

The proposed Food Composition Mapping Through This project highlights the integration of Artificial

Image-Based Ingredient Recognition  System Intelligence and Computer Vision technologies in the
addresses these challenges by automatically analyzing

food images and identifying ingredients using

healthcare and nutrition sectors.
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IL.Literature Survey:

2.1 Food Recognition Systems

Food recognition systems have gained significant
attention due to their applications in healthcare,
nutrition tracking, and fitness monitoring. Early
systems relied on handcrafted image features for food
identification, which often struggled with complex
food presentations.

Recent advancements in Deep Learning have
significantly improved food recognition accuracy.
Modern systems use Convolutional Neural Networks
(CNNs) to automatically learn visual features from
food images and identify ingredients with high
precision.

2.2 Image Processing Techniques

Image processing plays a crucial role in food analysis.
Techniques such as image enhancement,
segmentation, filtering, and object detection help
improve image quality and isolate food items from the
background.

These methods ensure that ingredient recognition
models receive clear and meaningful visual
information for accurate classification.

2.3 Deep Learning for Ingredient Detection

Deep Learning models, particularly CNN-based
architectures, have become highly effective for
recognizing food categories and ingredients. These
models can learn complex patterns such as texture,
color, and shape directly from large image datasets.

Ingredient recognition systems use trained neural
networks to identify multiple food components within
a single image.

2.4 Nutritional Information Mapping

After ingredient detection, nutritional databases are
used to map recognized ingredients to their
corresponding nutritional values. This process enables
the estimation of calories, proteins, fats,
carbohydrates, vitamins, and minerals present in a

meal.

Such systems are widely used in dietary assessment
applications and personalized nutrition platforms.

2.5 Smart Food Analysis Systems

Modern food analysis platforms combine image
recognition, machine learning, and nutritional
databases into a single intelligent system. These
solutions help users make informed dietary decisions
and promote healthier lifestyles.

IIL.System Analysis And Design

3.1 Existing System

Existing nutrition tracking applications generally require
users to manually enter food names and ingredient details.
This process can be time-consuming and prone to human
error.

Many applications are limited in their ability to analyze
complex food dishes directly from images. Some systems
only recognize food categories without providing detailed
ingredient-level nutritional information.

Limitations of Existing System

. Requires manual food entry.

o Limited ingredient recognition capability.

o Time-consuming nutritional estimation process.
. Reduced accuracy for mixed food items.

o Lack of real-time food composition analysis.

3.2 Proposed System

The proposed system automatically recognizes ingredients
from food images and calculates nutritional composition
using Al-based image analysis techniques.

The user uploads a food image, and the system processes the
image, identifies ingredients, and retrieves nutritional
information from a food database. The final output provides
a comprehensive nutritional report.

Advantages of Proposed System

) Automatic ingredient recognition.
) Faster nutritional analysis.

. Reduced manual effort.

) Improved dietary monitoring.

e  Vitamins

e  Minerals
3.3 System Architecture

The architecture of the proposed system consists of the
following modules:

1. Image Input Module
Allows users to upload food images for analysis.
2. Image Preprocessing Module

Enhances image quality through resizing, filtering, and
normalization techniques.
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3. Ingredient Recognition Module

Uses Deep Learning models to identify ingredients
present in the food image.

4. Food Composition Mapping Module
Maps recognized ingredients to a nutritional database.
5. Nutritional Analysis Module

Calculates calories and nutrient values for the
identified ingredients.

6. User Interface Module

Displays ingredient details and nutritional reports to
users.

IV.PROPOSED METHODOLOGY

The proposed methodology explains how food images
are processed and converted into nutritional
information using Artificial Intelligence and Image
Processing techniques.

4.1 Image Acquisition

Users upload food images through the application
interface. The uploaded image serves as the primary
input for analysis.

4.2 Image Preprocessing

The image is cleaned and enhanced to improve
recognition accuracy. Noise removal, resizing, and
normalization are performed before feature extraction.

4.3 Ingredient Recognition

A trained Deep Learning model analyzes visual
features such as color, texture, and shape to identify
food ingredients present in the image.

4.4 Food Composition Mapping

Recognized ingredients are matched with entries in a
nutritional database that contains detailed food
composition information.

4.5 Nutritional Estimation

The system calculates nutritional values including:
e (Calories

e  Proteins

e  Carbohydrates

. Fats

e Dietary Fiber

The Food Composition Mapping System is developed using
modern technologies and machine learning frameworks.

o Python — Core programming language.

. TensorFlow/Keras — Deep Learning model
development.

. OpenCV — Image processing and enhancement.

o NumPy — Numerical computations.

. Pandas — Nutritional data management.

o Food Nutrition Database API — Nutritional

information retrieval.

o CustomTkinter/Flask — User interface development.
4.6 Result Generation

A detailed nutritional report is generated and displayed to the
user for dietary assessment and monitoring.

V.IMPLEMENTATION

5.1 Technologies Used Supports healthy food planning.
User-friendly interface.

Real-time food composition mapping.

5.2 Modules
Input Module
Accepts food images from users.
Preprocessing Module
Enhances image quality and prepares data for recognition.
Recognition Module
Identifies ingredients using trained CNN models.
Database Module
Stores food composition and nutritional information.
Analysis Module
Calculates nutrient values and dietary information.
GUI Module

Provides an interactive interface for uploading images and
viewing results.
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VI.RESULTS AND ANALYSIS

The Food Composition Mapping System was tested
using a variety of food images containing single and
multiple ingredients.

The image recognition module successfully identified
ingredients with high accuracy under different lighting
and presentation conditions. The nutritional mapping
module effectively retrieved relevant nutrient
information from the database and generated
comprehensive reports.

Overall, the system demonstrated reliable performance
in ingredient recognition and food composition
analysis, making it suitable for health monitoring and
nutrition management applications.
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Figl: home page

The system significantly reduced the effort required for
manual food logging and improved the speed of
nutritional assessment. Users were able to obtain
detailed dietary information instantly by simply
uploading food images.
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Fig. 2. Main Graphical User Interface of Food Ingredient
Recognition System

The main interface of the application contains various
functional modules including dataset upload, CNN model
building, ingredient identification, and model performance
visualization. The GUI enables users to interact with the
system easily without requiring technical knowledge.
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Fig. 3. Food Image Selection for Ingredient Identification

The dataset upload module allows users to select and load the
food recipe dataset (core-data_recipe.csv) into the system.
After successful loading, the dataset becomes available for
model training and ingredient mapping operations.

Fig. 4. Ingredient Recognition and Nutritional Information
Output

After uploading the food image, the system successfully
identified the corresponding recipe as:

"Delightful Indian Coconut Vegetarian Curry in the Slow
Cooker"
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VII. CONCLUSION

The Food Composition Mapping Through Image-
Based Ingredient Recognition System was developed
to simplify the process of identifying food ingredients
and understanding their nutritional composition
through image analysis. The system successfully
combines image processing and deep learning
techniques to recognize food items from uploaded
images and provide meaningful information related to
ingredients, recipe details, cooking instructions, and
nutritional values.

One of the major advantages of the system is its ability
to reduce the need for manual food analysis. Instead
of searching for ingredient and nutrition details
separately, users can simply upload a food image and
obtain the required information within a short time.
This makes the system useful for individuals who are
interested in maintaining healthy eating habits,
monitoring their diet, or learning more about the food
they consume.

During testing, the CNN model was able to identify
food images effectively and retrieve relevant recipe
information from the dataset. The graphical user
interface also provided a simple and user-friendly
environment for dataset loading, model training,
image uploading, and result visualization. The
integration of ingredient recognition with food
composition mapping improved the overall
functionality and usefulness of the application.

Overall, the project demonstrates how Artificial
Intelligence and Computer Vision can be applied to
solve real-world problems in food and nutrition
analysis. In the future, the system can be enhanced by
supporting a larger variety of food items, improving
recognition accuracy, providing calorie estimation
based on portion size, and integrating personalized
diet recommendations. These improvements can
make the system more effective and beneficial for
healthcare, fitness tracking, and
management applications.

nutritional
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