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ABSTRACT: Dietary tracking is vital for maintaining a healthy lifestyle, but traditional manual methods are often
inaccurate and time-consuming. This project presents an Al-powered dietary assessment system that uses image
processing and deep learning to automate food recognition. The system captures food images, identifies food types,
estimates portion sizes, and calculates nutritional values. It enhances the dataset to improve accuracy and supports real-
time health monitoring. GAN-based image enhancement and texture analysis are used to refine recognition. This
solution is efficient, user-friendly, and ideal for individuals and researchers focused on nutrition and health.

KEYWORDS: Dietary Assessment, Food Recognition, Image Processing, Deep Learning, CNN, Nutrition Analysis,
Al in Healthcare, GAN, Portion Estimation, Nutritional Tracking.

L. INTRODUCTION

In today’s health-conscious society, maintaining a balanced diet is essential, yet accurate dietary tracking remains a
significant challenge due to the limitations of manual logging methods, which are time-consuming, prone to error, and
lack personalization. Traditional nutrition tracking apps often require users to input meals manually, estimate portion
sizes, or search extensive food databases, making them inefficient for consistent daily use. To overcome these
limitations, the integration of Artificial Intelligence (Al), particularly Deep Learning (DL) and Computer Vision (CV),
presents a powerful solution to automate and enhance dietary assessment.

This project introduces a smart dietary assessment system that uses image processing combined with Convolutional
Neural Networks (CNNs) to recognize food items and estimate their nutritional content. The system also incorporates
advanced techniques like Generative Adversarial Networks (GANs) for image enhancement and texture analysis to
improve recognition accuracy, even under varying lighting or presentation conditions. In addition, food portion sizes
are estimated using visual references, and corresponding nutritional values are retrieved from a structured food
database.

Users interact with the system via a Flask-based web interface, where they can upload food images, track nutrition
history, and receive personalized dietary feedback. The platform offers real-time analysis, secure login features, and an
intuitive dashboard for visualizing calorie intake and macro-nutrient distribution. This Al-driven approach enhances
accuracy, reduces user effort, and makes dietary tracking more accessible and effective for individuals and healthcare
professionals alike.

II. LITERATURE SURVEY

S. Rao et al. (2020) developed an Al-based food recognition system using convolutional neural networks (CNNs) to
identify food items from images. While the model achieved high classification accuracy, it lacked the ability to estimate
portion sizes or calculate nutritional values, limiting its practical use in dietary assessment applications. The study
emphasized the need for integrated nutritional analysis in future systems.

M. Kaur and A. Singh (2022) proposed a computer vision-based approach for nutritional analysis by processing food
images using color and texture features. Although the system demonstrated efficient classification of food types, it did
not incorporate food quality assessment, such as freshness or preparation style (e.g., fried vs. boiled), which are critical
in real-world scenarios. The authors highlighted the importance of including such contextual factors in dietary systems.
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L. Chen et al. (2023) introduced a deep learning framework for automated dietary assessment using a labeled food
image dataset. Their CNN model achieved good recognition performance; however, the dataset lacked proper
annotations for portion size and contained limited food categories, affecting the system's accuracy in diverse meal
settings. The study recommended expanding datasets and integrating multimodal inputs, such as voice and barcode data,
to improve system robustness.

III. PROPOSED METHODOLOGY

The proposed system leverages deep learning and image processing techniques to build a real-time dietary assessment
platform. A Convolutional Neural Network (CNN) model is used to identify food items from images uploaded by users.
The input images are preprocessed to enhance visual clarity using GAN-based image enhancement and texture analysis.
This improves the accuracy of food recognition, especially under poor lighting or low-resolution conditions. The
system also estimates portion sizes by analyzing the visual dimensions of food in relation to reference objects within
the image.

The extracted food categories are then mapped to a nutritional database, which returns calorie values, macronutrient
breakdown (proteins, fats, carbohydrates), and additional metadata. The processed information is visualized using a
Flask-based web interface that provides users with personalized reports, daily summaries, and trend analysis charts.
The system also features secure user authentication and historical image tracking to support ongoing nutrition
monitoring.
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Fig 1: Architecture of the proposed system
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Data Preprocessing and Image Enhancement

The initial stage of the system involves preprocessing the food images to ensure optimal input for the deep learning
model. This includes standardizing and refining the images by applying various enhancement techniques. The process
starts with resizing the images to a consistent resolution and normalizing pixel values to reduce variability caused by
lighting or background noise.

Advanced enhancement techniques, such as GAN-based image enhancement, are applied to improve image clarity
and texture, which helps in accurately identifying food boundaries and surface characteristics. Noise is removed using
Gaussian filters, and contrast adjustments are performed to highlight food features. After enhancement, the images
undergo segmentation to isolate individual food items within the plate.

Each segmented image is then tokenized into pixel arrays and passed through feature extraction layers of the CNN.
To further improve model efficiency, redundant visual information is reduced through dimensionality reduction
techniques, such as Principal Component Analysis (PCA). The resulting feature vectors are used for classification and
nutritional analysis.

IV. EXPERIMENTAL RESULTS
4.1 OUTPUT SCREENS:

The image showcases the real-time dietary assessment system dashboard, powered by a deep learning model using
Convolutional Neural Networks (CNN) for food classification and GAN-based enhancement for image clarity. The
dashboard presents essential metrics including total calorie intake, food items detected, meal composition
(carbohydrates, proteins, fats), and system classification accuracy (91.6%). The interactive charts and visualizations
allow users to track their dietary habits and nutritional intake over time, making the system both informative and user-
friendly.
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Fig 2: Registeration
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Login

Email: | Entor your email | Password: | Enter your password |

Don't have an account? Register here

Fig 3: Login page

This screen displays the outcome of image preprocessing and classification. The system highlights each recognized
food item with bounding boxes and labels, alongside estimated portion sizes and individual calorie values. The visual
feedback allows users to verify food detection accuracy, and the processed data is used to generate nutritional reports in
the backend.

Health Upload History Logout

Health Conditions

Please select any health conditions you have (if none, leave blank):

1 Diabetes (Type 1 & Type 2)

1 Hypertension (High Blood Pressure)

1 Cardiovascular diseases (Heart Attack, Stroke)
1 Cancer (Breast, Lung, Prostate, etc.)

1 Asthma

Next

Fig 4: health page
Result Screens:
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Fig 5: Upload image
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Food Nutritional Analysis

Calories: 400 keal
Fats: 20g
Carbohydrates: 50 g
Sugar: 10g

Protein: 25 g

Water: 40 g

Fiber:6 g

Suggestions

No specific health conditions detected.
Maintain a balanced diet.

Analyze Another Image View History

FIG 6:RESULT ANALYSIS PAGE .
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Your Upload History

Calories Fats | Carbohydrates Sugar Protein | Water | Fibg

Image | Gecal) | (g) ) @ @ @ | ©

400.0 200 50.0 10.0 250 40.0 6.0

FIG 7 : HISTORY PAGE

V. CONCLUSION

The developed dietary assessment system effectively recognizes and analyzes food items from images, offering an
accurate and user-friendly approach to nutritional tracking. Achieving an overall classification accuracy of 91.6%, the
CNN-based model demonstrates strong performance in identifying a wide range of food items, with reliable precision
and recall across both common and infrequent categories. The use of GAN-based image enhancement has
significantly improved the recognition of visually challenging inputs, while the portion estimation module ensures
more accurate calorie and macronutrient calculations.

The system’s ability to provide real-time dietary insights through a secure, Flask-based web interface enhances its
practicality for daily use. Features such as personalized dashboards, meal tracking history, and nutritional
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recommendations make it a powerful tool for individuals, dieticians, and healthcare professionals. In addition, the
system supports image history tracking and login-based personalization, improving both usability and security.

By combining deep learning, image processing, and intelligent data visualization, this project successfully bridges the
gap between artificial intelligence and everyday health management. Its extensibility for future enhancements, such as
voice input and mobile integration, also positions it as a scalable and impactful solution in the domain of Al-powered
nutrition monitoring.
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