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Abstract

The Increasing Need For Health Awareness And Lifestyle Management Has Increased Demand For
Advanced Dietary Tracking Solutions. This Project, Titled "Food Recognition And Calorie Estimation
Using Machine Learning,” Presents An Innovative Ai-Driven System Designed To Assist Users In
Achieving Personalized Health And Fitness Goals. The System Integrates Food Recognition Through
Image Processing And Machine Learning Algorithms To Automatically Identify Food Items And Provide
Precise Calorie Counts. Using Deep Learning Techniques, The Platform Can Assess Dietary Intake And
Recommend Customized Meal Plans Tailored To Individual Dietary Preferences, Health Conditions, And
Fitness Objectives. By Incorporating A Tracking System, The Project Enables Users To Monitor Their
Daily Intake, Track Nutritional Progress, And Adjust Goals Based On Real-Time Data Insights.

The Efficiency And Usability Of The Application Are Evaluated Through Rigorous Experimentation,
Encompassing Metrics Such As Accuracy, User Satisfaction, And Real-World Performance. The Results
Demonstrate The Application's Effectiveness In Accurately Estimating Calorie Intake And Computing
Bmi, Thereby Validating Its Potential As A Practical Tool For Health And Fitness Management. In
Conclusion, This Research Underscores The Significance Of Technological Innovations In Promoting
Healthier Lifestyles. By Harnessing The Power Of Computer Vision And Machine Learning, The
Developed Application Offers A User Centric Solution That Empowers Individuals To Take Proactive
Control Of Their Health And Fitness Goals. Through Its Seamless Integration Of Advanced Technologies
And User-Friendly Design, The Application Represents A Significant Step Forward In The Quest For
Improved Health And Well-Being.
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Introduction

In The Domains Of Artificial Intelligence And Machine Learning, The Concept Of Continuous Learning,
Also Referred To As Lifelong Learning Or Incremental Learning, Presents A Paradigm Shift. Its Main
Goal Is To Tackle The Challenge Of Adapting Models To Changing Data Distributions Over Time. Unlike
Conventional Machine Learning Methods That Assume A Fixed Dataset, Continual Learning Aims To
Empower Models To Continuously Learn From New Information While Retaining Knowledge Gained
From Past Experiences. A Long-Tailed Distribution Is A Statistical Concept That Shows A Notable
Accumulation Of Events In The Tail Section Of The Distribution. This Is Where Unusual Events Or
Extreme Values Are More Common Compared To A Standard Distribution. Unlike A Normal
Distribution, Where Data Points Are Concentrated Around The Mean And Taper Off Slowly, A Long-
Tailed Distribution Displays An Extended And Frequently Dense Tail, Signifying A Greater Occurrence
Of Rare Events. This Distribution Pattern Is Widespread In Different Practical Situations, Such As Income
Distribution, Web Traffic, And The Prevalence Of Uncommon Diseases.

Within The Field Of Computer Vision And Artificial Intelligence, Food Recognition Is A Fascinating And
Quickly Developing Field. It Entails Creating Models And Algorithms That Can Recognize And Classify
Different Foods That Are Portrayed In Pictures Or Movies. Because Social Media And Smartphones Are
So Widely Used, There Is An Increasing Need For Food-Related Material To Be Shared, Which Makes
Automatic Food Recognition Both A Technological Difficulty And A Useful Requirement. This Cutting-
Edge Field Aims To Mimic Human Visual Perception And Allow Computers To Discriminate Between
Different Dishes, Ingredients, And Culinary Traditions Through The Use Of State-Of-The-Art Machine
Learning Techniques Like Deep Neural Networks.

Food Database

Calorie Integrates with
Estimation extensive nutrition Meal Tracking
databases for accurate
Provides detailed food matching Logs and analyzes meal
macronutrient and consumption to track

micronutrient dietary trends.
Diet
Recommendations

breakdowns.
Offers personalized meal
suggestions and Al
coaching

Al Food
Recognition

Utilizes deep learning to
identify food items and
portion sizes accurately.

Figure. 1 Ai Dietary Management System Components
System Design

Architecture:
Components Breakdown:
Input Image Of Food Taken By The User Using A Smartphone Or Camera.

Food Detection & Segmentation Model: Yolov5/Yolov8 Or Mask R-Cnn

Purpose: Detect Multiple Food Items And Segment Them. Output: Bounding Boxes/Masks For Each
Detected Item.

Goal: Identify And Isolate Each Food Item In The Image. Options:Yolov5/Yolov8 (Object Detection):Fast
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And Accurate Outputs Bounding Boxesmask R-Cnn (Instance Segmentation): Provides Pixel-Level
Masks Better For Overlapping Food Items Output: Bounding Boxes Or Masks

Food Classification Model: Pretrained Cnn (E.G., Resnet, Efficientnet, Inception) Fine-Tuned On Food
Datasets.
Output: Label For Each Segmented Food Item

Optional Enhancements Multi-Modal Input: Combine Image Input With User-Reported Data (Text
Input, Weight). Mobile App Integration: Camera + Real-Time Prediction + Calorie Logging.

Portion Size Or Volume Estimation Goal: Estimate The Amount (In Grams/MI) Of Each Food Item.
Techniques: A. Reference Object Calibration Use A Known Object (E.G., Coin, Fork) In The Image

a D e A é * r Presentation Layer
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Figure.2 Three-Layer System Architecture For Ai-Based Mobile Food Recognition

A Food Recognition And Calorie Estimation System Begins With The User Capturing An Image Of The
Food Item. This Image Undergoes Preprocessing, Including Resizing And Normalization, To Prepare It
For Analysis. Next, A Deep Learning Model, Such As A Convolutional Neural Network (Cnn), Processes
The Image To Identify And Classify The Food Item. Following Recognition, The System Estimates The
Portion Size, Often Using Segmentation Techniques Like Mask R-Cnn. The Estimated Portion Size Is
Then Used, Along With Nutritional Data From Databases To Calculate The Calorie Content. Finally, The
System Presents The Recognized Food Item, Its Estimated Calorie Content, And Nutritional Information
To The User Through An Intuitive Interface. This Flow Ensures Accurate Food Recognition And Calorie
Estimation, Facilitating Informed Dietary Decision.
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Figure.3 Flowchart Of The Cnn-Based Food Recognition Model Implementation

Implementation

The Implementation Of Food Recognition And Calorie Estimation Using Machine Learning Involves
Several Key Stages, Integrating Computer Vision And Data Analysis Techniques. First, A Dataset Of
Food Images Is Collected And Annotated, Containing Various Food Categories Along With Their
Nutritional Information, Especially Calorie Content. Preprocessing Steps Like Image Resizing,
Normalization, And Data Augmentation Are Applied To Enhance Model Performance. A Convolutional
Neural Network (Cnn), Often Pretrained On Large Image Datasets Like Imagenet, Is Then Fine-Tuned
For Food Classification. Once The Food Item Is Accurately Identified, The Next Step Is Estimating Its
Portion Size, Which May Involve Depth Estimation, Object Detection, Or Volume Analysis Using
Auxiliary Sensors Or Multiple Images. The Identified Food Category And Estimated Portion Are Then
Used To Calculate The Calorie Content By Referencing A Nutritional Database Such As Usda Or Custom-
Built Datasets. The Final System May Be Deployed Via A Mobile Or Web Application Where Users Can
Capture Food Images And Instantly Receive Calorie Estimations. Performance Evaluation Metrics Such
As Classification Accuracy, Mean Absolute Error For Calorie Estimation, And User Satisfaction Are Used
To Assess The System’s Effectiveness.
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Figure.4 User And Machine Learning Interaction Flow For Food Estimation

Machine Learning Model-The Food Calorie Detection App Integrates A State-Of-The-Art Machine
Learning Model, Yolov8, Which Has Been Specifically Trained On A Dataset Focused On Indian Food
Items. This Integration Allows For Accurate Recognition And Calorie Estimation Of Indian Dishes,
Providing Users With Reliable Nutritional Information .The Machine Learning Model Is Responsible For
Processing User-Uploaded Images And Identifying The Food Items Present. Once The Food Items Are
Recognized, The Corresponding Nutritional Information, Including Calorie Content, Is Retrieved From
The App's Database And Presented To The User.

Methology

Yolov8 (You Only Look Once Version 8) Is The Latest Version In The Yolo Series Of Real-Time Object
Detection Algorithms, Developed By Ultralytics. It Builds On The Previous Yolo Versions But Includes
Major Architectural And Performance Upgrades, Including Improvements In Accuracy, Speed, And Ease
Of Use.

Here’s A Breakdown Of The Yolov8 Algorithm:

1. Background: What Is Yolo?

Yolo Is A Real-Time Object Detection Algorithm That Detects And Classifies Multiple Objects In Images
Or Videos In A Single Forward Pass Through A Neural Network. Unlike Older Methods (Like R-Cnn),
Yolo Treats Detection As A Regression Problem, Predicting Bounding Boxes And Class Probabilities
Directly From The Image Pixels.

2. Key Features Of Yolov8

» Anchor-Free Architecture (New In Yolov8)

* Decoupled Head For Classification And Regression Tasks

* Lighter And Faster Model Than Previous Versions

* Supports Classification, Detection, And Segmentation Tasks
* Exportable To Onnx, Tensor Rt, Coreml, And Other Format
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3.

Architecture Overview

At A Big-Picture Level, Yolov8 Has Three Main Parts:

Backbone — Extracts Features
Neck — Combines Features At Different Scales
Head — Predicts Boxes + Classes (Anchor-Free)

Backbone (Feature Extractor)
Input Image (E.G., 640x640) Goes Through Several Conv — Batchnorm — Silu Blocks (Ultralytics
Calls This Block Cbs). Ultralytics Docs+1
The Older C3 Modules From Yolov5 Are Replaced With C2f Modules:
C2f Uses Multiple Bottleneck Blocks With Residual Connections.
All Bottleneck Outputs Are Concatenated, Giving Richer Features Compared To Using Only The
Last One (As In C3). Roboflow Blog+2yolov8+2
The Very First Conv Is Now 3x3 (Instead Of 6x6 In Yolov5), Which Makes The Model A Bit More
Efficient And Preserves Details. Github
You Can Think Of The Backbone As:
Image — Basic Conv Layers — Multiple C2f Blocks — Multi-Scale Feature Maps (Small, Medium,
Large).

Neck (Feature Fusion)

Yolov8 Still Follows The Yolo Idea Of Using Multi-Scale Features So It Can Detect Big And Small
Obijects.

It Uses A Combination Similar To Fpn + Pan:

Top-Down Path (Upsampling Higher-Level, Semantic Features)

Bottom-Up Path (Downsampling To Strengthen Low-Level Detail) Yolov8+2viso.Ai+2

C2f Modules Are Also Used In The Neck To Mix Information When Features Are Concatenated.
So The Neck Takes Feature Maps From Different Stages Of The Backbone And Merges Them,
Producing 3 (Or More) Feature Maps At Different Resolutions That Go To The Head.

Head (Anchor-Free, Decoupled)

Yolov8 Uses An Anchor-Free, Decoupled Head, Which Is One Of The Big Differences From
Yolov5. Ultralytics Docs+2roboflow Blog+2

Anchor-Free:

Instead Of Using Predefined Anchor Boxes, Yolov8 Predicts The Object Center And Box Offsets
Directly For Each Cell.

This Removes The Pain Of Tuning Anchors And Often Generalizes Better To New Datasets.
Decoupled Head:

The Network Splits Into Two Separate Branches:

Classification Branch — Predicts Class Scores.

Regression Branch — Predicts Bounding Box (X, Y, W, H).

The Old Objectless Branch From Yolov5 Is Removed And Integrated Into The Design, Simplifying
The Loss And Improving Convergence. Github+1
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The Head Operates On Each Scale Feature Map From The Neck (E.G., 80x80, 40x40, 20x20),
Predicting Boxes And Classes At All Scales.

How To Use Yolov8 (Via Ultralytics)

pip install ultralytics

ultralytics

model = YOLO(

results = model(

results.show()

Principles And Functions Field Of Yolo V8

.........................................

C-Concatenation over

channel dimension “
A RepBlock g
4 rog

2

EfficiontRep
sacon

Figure. 5 Multi-Scale Object Detection Architecture

Personalized Diet Recommendations:

The System Uses Ai To Offer Diet Recommendations Tailored To Individual Health Goals, Dietary
Restrictions, And Preferences, Making It Suitable For Users With Specific Health Conditions (E.G.,
Diabetes, High Blood Pressure) Or Fitness Objectives (E.G., Weight Loss, Muscle Gain).Meal
Suggestions Are Provided Based On Daily Dietary Intake, Helping Users Balance Their Nutrition In
Real-Time.

Data Preprocessing: Before Training The Yolov8 Model, The Dataset Undergoes A Preprocessing
Stage To Ensure Compatibility And Optimal Performance. This Includes:

Image Annotation: The Images In The Dataset Are Meticulously Annotated, Identifying And
Labeling The Various Food Items Present. This Annotation Process Is Crucial For Training The Model
To Recognize And Classify Food Items Accurately.

Data Formatting: The Annotated Images And Their Corresponding Labels Are Formatted To Be
Compatible With The Yolov8 Model's Input Requirements. This May Involve Resizing Images,
Converting Data Formats And Organizing The Dataset In A Structured Manner.

Model Training: Once The Data Preprocessing Is Complete, The Yolov8 Model Is Trained On The
Annotated Dataset Of Indian Food Images. This Training Process Involves The Following Steps:
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Model Configuration: The Yolov8 Model Is Configured With Appropriate Hyperparameters, Such As
Learning Rate, Batch Size, And Optimization Algorithms, To Optimize Its Performance For The
Specific Task Of Food Recognition.

Model Training: The Model Is Trained On The Preprocessed Dataset, Iteratively Adjusting Its Internal
Parameters To Learn The Visual Patterns And Features That Distinguish Different Indian Dishes.
Evaluation And Refinement: During The Training Process, The Model's Performance Is Continuously
Evaluated Using Appropriate Evaluation Metrics, Such As Precision, Recall, And Mean Average
Precision Based On The Evaluation Results, The Model May Be Fine-Tuned Or Retrained To Improve
Its Accuracy.

Result

Step 1:

In The Figure 6, It Shows The Homepage Of Our System Features The Nutritrack Interface, Showcasing
A Modern And User-Friendly Design. A Bold Title, “Smart Food Recognition & Personalized Diet,”
Highlights The Main Purpose Of The Project. The Description Section Explains How The System Predicts
Food Items, Estimates Calorie Intake, And Supports Dietary Management. A High-Quality Food Image
Is Displayed To Visually Represent The Food Recognition Functionality. The Navigation Bar And
“Predict Now” Button Provide Easy Access To Key Features, Emphasizing Usability And Accessibility.

${ NutriTrack OME ABOUT OGN egite

Smart
Food Recognition

& Personalized

Figure.6 Nutritrack Application Landing Page

Step 2:

In The Figure 7, This Is The Login Interface That Allows Registered Users To Securely Access The
System. The Form Includes Fields For Entering An Email And Password, Designed In A Clean And
Minimal Layout.
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Figure.7 User Login Form Interface

Step 3:

In The Figure 8, The Image Shows The Output Screen Of Our Food Recognition System After Uploading
A Meal Photo. The Interface Displays The Selected Image File, Followed By The Predicted Result
Section. It Shows The Total Estimated Calories (395 Kcal) And The Detected Food Items, Which Include
White Rice And Dal Tadka Along With Their Individual Calorie Values. Below This Information, The
Uploaded Food Image Is Displayed, Illustrating How The System Identifies And Analyzes The Meal For
Calorie Estimation.

Detected Foods:

white-rice {x1): 14 135.00 = 135 keal
dal-tadka (x1): 1 *260.00 = 260 keal

Figure.8 Food Detection And Calorie Calculation Output Interface

Step 4:

In The Figure 9, The Image Shows The “Setup Today Recommendation” Page Of Our System, Where
Users Can Customize Their Dietary Preferences For Personalized Meal Suggestions. The Interface Allows
Users To Choose Dish Types For Breakfast, Lunch, Snack, And Dinner Using Dropdown Menus. Below
These Selections, Users Can Specify Their Preferred Vegetables, Meats, Fruits, And Carbohydrate
Sources By Checking Multiple Options. At The Bottom, A Green Next Button Enables Users To Proceed

IJSAT25049852 Volume 16, Issue 4, October-December 2025 9
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After Entering Their Preferences, Making The Recommendation Process More Tailored To Individual
Tastes.

Setup Today Recommendation

This form is optional and please fill up below information for more customization

Breakfast Lunch Snack Dinner

Select dish type Select Dish Type Select dish type Select Dinner Type
Toast v| Stir-Fried v \'Toas( v | Stir-Fried v
Favorite Vege Favorite Meat Favorite Fruit Favorite Carb

) Lettuce () Tomato (J Spinach ) Chicken [ Turkey Avocado [ Apple | [J Rice [J Bread [ Oat |

Carrot L Broccoli J Tuna [J salmon Blueberry Buckwheat L) Quinoa |

Cucumber () Beef [ Pork [ shrimp [J Egg Banana L) Mango [ Macaroni [ Noodle [ tortilla
O Potato [J Sweet potato Strawberry
Peas Blackberry L) Kiwi

"~ Cabbage [ Chickpea [J Corn

) Mushroom

Figure.9 Personalized Daily Meal Recommendation Setup Form

Step 5:

In The Figure 10, The Image Displays The Profile Page Of The System, Where A User’s Personal And
Dietary Information Is Summarized. It Shows Key Details Such As Name, Weight, Height, Age, Body
Fat Percentage, And Current Health Status. The Page Also Highlights The User’s Journey Progress, Along
With Dietary Preferences Like Vegan Status And Allergies. On The Right Side, The System Provides
Calculated Daily Nutritional Requirements, Including Recommended Calories, Protein, Carbohydrates,
And Fat Intake. At The Bottom, Users Can Choose To Edit Their Profile Or Go Back Using The Buttons
Provided.
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Profile
Name: abcd Day 8 of the journey Daily Requirements
Weight: 1501b Vegan: no
Height 5'6" Allergy: None Calories: 2231kcal
Age: 22 Protein: 129¢g
Bodyfat Percentage: 17% Carbohydrate: 173g
Current Status: healthy weight Fat: 579

Edit Profile

Figure.10 User Profile And Daily Nutritional Requirements Summary
Conclusion

In This Project, We Developed A Machine Learning-Based System Capable Of Recognizing Food Items
From Images And Estimating Their Caloric Content. By Leveraging Image Classification Models—
Particularly Convolutional Neural Networks (Cnns)—We Achieved Satisfactory Accuracy In Identifying
Various Food Types. Calorie Estimation Was Performed Using A Mapping Of Recognized Food Items
To Their Average Nutritional Values Based On A Predefined Database. The Literature Survey Provides
The Drawbacks Of Existing System And The Major Difference Between Proposed System And Existing
System, It Mainly Focuses On Major Drawback Like Poor Efficiency In Identifying Complex Dishes And
Large Datasets Provided, Limited Scalability And Accessibility.

To Overcome These Circumstances The Present Proposed System Focuses On How To Recover The
Drawback From The Existing Systems And Aims To Give The Appropriate And Efficient Amount Of
The Food. It Provides Perfect Accuracy To Determine The Proportion Of The Given Input Food. This
System Uses Yolov8 Algorithm To Analyze And Detect The Image And Provide Appropriate Calories
Estimation Of The Food. Overall, This Project Showcases How Machine Learning Can Play A Valuable
Role In Health And Nutrition, Paving The Way For Smarter And More Personalized Dietary Management
Tools.

In Conclusion, This Research Highlights The Potential Of Computer Vision And Machine Learning
Techniques In Revolutionizing Health And Fitness Applications. By Leveraging Algorithms Like Yolo
For Calorie Estimation And Integrating Features Such As Bmi Calculation, The Developed Application
Offers A Comprehensive Solution For Individuals Seeking To Monitor Their Dietary Habits And Overall
Health. The Findings Underscore The Importance Of User-Centric Design And High-Quality Data In
Ensuring The Effectiveness And Usability Of Such Applications. Continued Research And Development
In This Field Hold Promise For Further Enhancing The Accessibility And Impact Of Health And Fitness
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