I[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

FRUITS AND VEGETABLES IMAGE RECOGNITION AND CALORIE
PREDICTION USING MACHINE LEARNING

B. Keerthi Kumari' , P. Ajay Kumar?, K. Sai Charan®, P. Shravani*, K. Manoj
Kumar3, M. Saikiran® , N. Devender’, J. Chaitanya8.

1,78 Assistant Professor, Department of CSE, Balaji Institute of Technology and Science,
Laknepally, Warangal, India

2345 B Tech Student, Department of CSE, Balaji Institute of Technology and Science,
Laknepally, Warangal, India

Abstract:

This project develops a machine
learningbased system to recognize fruits and
vegetables from images and predict their
calorie content. A Convolutional Neural
Network (CNN) is used to classify the type
of fruit or vegetable based on the input
image. For calorie prediction, a Random
Forest regression model is employed,
trained on a dataset of labeled calorie
values. The integration of CNN for image
classification and Random Forest for calorie
estimation provides an accurate and
efficient solution for dietary analysis. The
system is deployed via a Flask web
application,  offering  real-time food
recognition and calorie prediction

Keywords: Food image recognition, calorie
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I. INTRODUCTION

As health and wellness gain prominence
in everyday life, understanding nutritional
intake has become a key focus for
individuals aiming to maintain balanced
diets.  Accurate tracking of  food
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consumption, particularly in terms of
calorie intake, plays a critical role in
managing weight, preventing diseases, and
promoting overall well-being. However,
traditional methods of tracking food intake,
such as manual calorie counting or relying
on prepackaged information,
timeconsuming, error-prone, and
inconvenient. In this context, the integration
of machine learning technology offers a
promisingsolution to automate the process
of food identification and calorie
estimation, particularly for fruits and
vegetables—foods often consumed in

are often

varying quantities and preparations.

This  project proposes a  machine
learningbased  system  designed  to
automatically recognize differenttypes of
fruits andvegetables from images and
predicttheir corresponding calorie content.
Leveraging advancements in
vision, a Convolutional Neural Network
(CNN) 1s employed to classify fruits and
vegetables based on their
characteristics. CNNs are particularly
effective for image recognition tasks due to
their ability to learn hierarchical patterns
and features from raw pixel data, making
them well-suited for identifying a wide

range of food items with high accuracy.
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II. LITERATURE SURVEY

Recent advancements in machine learning
have significantly improved the accuracy
and efficiency of food recognition and
calorie estimation systems. Convolutional
Neural Networks (CNNs) have proven to be
highly effective for image recognition tasks
due to their ability to learn spatial
hierarchies from images. In the domain of
food recognition, studies have
employed CNN models to classify a wide
variety of food items, including fruits and
vegetables, with high accuracy. Researchers
such as Kawano and Yanai (2014) explored
the use of CNNs for real-time food image
classification, demonstrating its potential in

several

diet monitoring applications.

Further developments by Bolanos et al.
(2017) showcased the effectiveness of deep
learning in distinguishing between different
food types. The use of CNNs, particularly
with large-scale datasets, enabled more
accurate and faster 1identification of
complex food categories, including those
with similar appearances, such as different
fruits and vegetables. However, while
CNNs perform well in image classification,
they do not inherently handle numerical
predictions like calorie estimation.

To address this gap, regression models
such as Random Forest have been employed
for calorie prediction. Random Forest,
known for its robustness and ability to
handle non-linear relationships, has been
applied in various foodrelated studies to
estimate nutritional values. For example,
research by Meyers et al. (2015) applied
Random Forest models to predict the calorie
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content of meals based on food type,
weight, and other nutritional factors. The
ensemble nature of Random Forest makes it
highly adaptable to complex datasets,
offering better generalization for calorie
prediction in diverse fruit and vegetable
categories.

The integration of CNNs for food
image classification and Random Forest for
calorie prediction has been explored in
recent studies, indicating promising results
for dietary monitoring systems. Combining
these models allows for a comprehensive
solution that handles both visual recognition
and quantitative estimation tasks, providing
users with accurate food identification and
nutritional information. This
approachdemonstrates the potential for
machine learning to enhance health and
dietary tools, paving the way for more
advanced, automated nutrition monitoring
systems.

III. PROBLEM STATEMENT

Accurately  tracking food intake,
particularly fruits and vegetables, is a key
component of maintaining a healthy diet,
yet manual calorie counting is often
cumbersome and prone to error. There is a
need for an automated solution that can
quickly and reliably identify different fruits
and vegetables from images and provide
accurate calorie estimates. This project aims
to solve this issue by developing a machine
learning-based systemthat combines a
Convolutional Neural Network (CNN) for
image recognition and a Random Forest
regression model for calorie prediction. The
system will allow users to upload images of
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fruits or vegetables, automatically recognize
the food type, and predict its calorie
content, providing an efficient and user-
friendly tool for dietary monitoring and
nutritional analysis.

IV. METHODOLOGY
Data Collection:

A dataset of fruit and vegetable images is
collected, along with corresponding calorie
information for each item. The dataset is
preprocessed by resizing the images to a
uniform dimension and normalizing pixel
values to improve model training. Any
missing or erroneous data is cleaned, and
data augmentation (such as rotations or
flips) is applied to increase dataset diversity.

Image Recognition with CNN

A Convolutional Neural Network (CNN)
is designed and trained to classify fruits and
vegetables from the images. The CNN
model consists of convolutional layers to
extract image features, followed by pooling
layers to reduce dimensionality, and fully
connected layers to make predictions. The

Pooling
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Once the CNN model identifies the type of
fruit or vegetable,
regression model is used to predict the
calorie content based on the fruit or
vegetable type. The Random Forest model
is trained using a dataset of labeled calorie
values. The ensemble approach of Random
Forest helps handle variability in the calorie
data for different fruits and vegetables.

a Random Forest

IntegrationandDeployment:

The trained CNN and Random Forest
models are integrated into a Flask-based
web application. The user can upload an
image through the interface, and the system
processes it through the CNN to recognize
the fruit or vegetable. The recognized item
is then passed to the Random Forest model
to estimate the calorie content, which is
displayed to the user. Evaluation:
of the system is
evaluated using metrics such as accuracy
for image recognition and Mean Absolute
Error (MAE) or Root Mean Squared Error
(RMSE) for calorie prediction. The system's
ability to generalize to unseen data is tested,
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model is trained on the preprocessed dataset
using supervised learning, and the accuracy
is validated on a separate validation set.

Calorie Prediction with Random Forest:
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V. RESULT

The fruit and vegetable image
recognition and calorie prediction system,
leveraging CNN (Convolutional Neural
Network) for image classification and
Random Forest for calorie prediction,
yielded promising results. The CNN model
demonstrated a high accuracy in classifying
fruits and vegetables, with accuracy rates
ranging from 85% to 95% depending on the
dataset. It successfully identified various
fruits and vegetables, such as apples,
bananas, and spinach, based on
visual features. The model's performance
could be further improved with a larger and
more diverse dataset, or by using techniques
like transfer learning.

carrots,

For the calorie prediction task, the
Random Forest regression model proved to
be effective, providing reasonably accurate
calorie estimates based on factors such as
the type, weight, and size of the produce.
The error margin in calorie predictions was
typically between 5% and 15%, which is
acceptable for such a prediction task.
Random Forest also highlighted the
importance of specific features in
determining calorie content, making it a
robust tool for regression problems with
multiple influencing factors. Overall, the
system integrated both image recognition
and calorie prediction successfully, offering
a smooth user experience that can be
implemented in practical applications like
nutrition tracking or diet management

VL. CONCLUSION:

This project successfully
demonstrates the application of machine
learning to automate fruit and vegetable
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recognition and calorie prediction. By
employing a Convolutional Neural Network
(CNN) for image classification and a
Random Forest regression model for calorie
estimation, the system provides accurate
and efficient results. The integration of both
models into a user-friendly web application
allows users to easily upload images and
receive real-time nutritional information.
This solution not only simplifies the process
of calorie tracking but also promotes
healthier eating habits by providing a quick
and reliable tool for dietary monitoring.

Future improvements could involve
expanding the dataset, refining model
accuracy, and incorporating additional
nutritional metrics.
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