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Abstract— Maintaining a healthy diet requires
accurate knowledge of the food consumed and its
nutritional value. However, manually identifying
food items and estimating their calorie content
can be difficult and time-consuming. This
project, ""AlI-Driven Smart Food Perception and
Nutrition Assessment,”" presents an intelligent
system that automatically recognizes food items
from images and provides an estimate of their
calorie content using deep learning techniques.
The proposed framework employs a
Convolutional Neural Network (CNN) to learn
visual features from food images and classify
different food categories with high accuracy.
Before model training, the dataset undergoes
preprocessing steps such as image resizing,
normalization, and shuffling to improve learning
performance. After recognizing the food item, the
system retrieves its nutritional information from
a calorie database and calculates the estimated
calorie intake. It also keeps track of the total
calories consumed and the remaining daily
calorie allowance, helping users monitor their
eating habits. The developed application
provides a simple graphical interface for food
image upload, model prediction, and nutritional
assessment. Overall, the proposed system offers
an efficient and practical solution for supporting
healthier food choices and improving daily
dietary management.
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I. INTRODUCTION
Artificial intelligence has significantly transformed

healthcare and nutrition by introducing intelligent
systems that support healthy lifestyle management.
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Modern computer vision techniques enable
machines to recognize food items from digital
images, making dietary monitoring more convenient
and reliable. AI-Driven Smart Food Perception and
Nutrition Assessment focuses on automatically
identifying food items and estimating their
nutritional value to help users make informed
dietary decisions. Such systems reduce the need for
manual calorie calculations and encourage balanced
eating habits through accurate food analysis. The
increasing prevalence of obesity and diet-related
diseases has further highlighted the importance of
intelligent nutrition monitoring technologies in daily
life [6], [9]. Recent advancements in deep learning
have also improved the accuracy of food recognition
systems, making them suitable for practical
healthcare and wellness applications [2], [10].

Food recognition systems primarily depend on deep
learning models that automatically learn visual
features such as shape, colour, texture, and
appearance from food images. Convolutional Neural
Networks (CNNs) have become one of the most
effective approaches for image classification
because they can identify complex food patterns
with minimal manual intervention. These models are
trained using large collections of labelled food
images, enabling them to recognize a wide variety of
dishes with high accuracy. After recognising the
food item, the system retrieves nutritional
information from a calorie database to estimate its
energy value and dietary composition [1], [11].
Recent research has demonstrated that combining
computer vision with nutritional databases improves
both recognition performance and calorie estimation
accuracy, making Al-based dietary assessment more
reliable [8], [13].

Estimating calorie intake accurately remains a
challenging task because food preparation methods,
portion sizes, and ingredient combinations vary
considerably. A reliable nutrition assessment system
must therefore analyse food images carefully before
estimating their nutritional values. Image
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preprocessing  techniques such as resizing,
normalization, and enhancement improve image
quality and enable deep learning models to extract
more  meaningful  visual features.  After
classification, nutritional information is matched
with the identified food category to estimate calorie
intake and support healthy eating habits. Several
studies have shown that integrating intelligent image
analysis with nutrition knowledge can significantly
improve dietary assessment and reduce manual
effort [12], [15]. These developments provide users
with an efficient method for monitoring daily calorie
consumption and promoting healthier food choices

(3], [16].

The rapid growth of mobile devices and digital
healthcare technologies has increased the demand
for intelligent applications that provide instant
nutritional information from food images. Al-
powered food analysis systems offer a simple and
user-friendly platform where users can upload meal
images and receive immediate recognition and
calorie estimation results. Such applications reduce
human effort while providing consistent nutritional
analysis for different food categories. These systems
are especially useful for individuals who wish to
maintain a balanced diet, manage body weight, or
monitor specific health conditions. Research has
shown that deep learning-based food recognition
systems continue to improve through larger datasets
and better feature learning techniques [10], [14].
These advancements contribute to more efficient
dietary monitoring and support healthier lifestyle
management [5], [7].

The proposed Al-Driven Smart Food Perception and
Nutrition Assessment system integrates image
preprocessing, CNN-based food recognition, and
calorie estimation into a single intelligent
framework. The system first preprocesses uploaded
food images before classifying them using a trained
deep learning model. After recognition, nutritional
information is retrieved from a food database to
estimate calorie content and monitor daily dietary
intake. A simple graphical interface allows users to
upload food images, view prediction results, and
analyse nutritional information without requiring
technical expertise. The proposed framework aims
to improve the accuracy and efficiency of automated
nutrition assessment while supporting informed
food choices and healthier living. Recent studies
have confirmed the effectiveness of deep learning
techniques in food recognition and nutrition
estimation, making them suitable for real-world
dietary monitoring applications [1], [16]. The
continued development of Al-based nutrition
systems is expected to contribute significantly to
future healthcare and wellness solutions [2], [9].
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II. RELATED WORK

Kumar et al. (2021) [1] proposed a deep learning-
based framework for recognizing food items and
estimating their calorie content from food images.
The study employed a neural network model to
classify different types of food and calculate their
nutritional values based on visual characteristics.
The authors focused on improving recognition
accuracy by extracting meaningful image features
through deep learning rather than relying on manual
feature engineering. Their system also considered
food volume while estimating calorie values,
making the results more practical for dietary
monitoring. Experimental evaluation demonstrated
that the proposed model achieved reliable
recognition performance for a variety of food
categories. The researchers emphasized that
automated food recognition could reduce the effort
required for manual calorie tracking and support
healthier lifestyle management. This work
demonstrates the potential of deep learning in
nutrition assessment and provides a strong
foundation for developing intelligent food analysis
systems.

Subhi et al. (2019) [2] presented a comprehensive
survey of vision-based techniques wused for
automatic food recognition and dietary assessment.
The study reviewed several computer vision and
machine learning methods developed to identify
food items and estimate their nutritional values from
digital images. The authors discussed different
feature extraction techniques, classification models,
and image processing approaches used in existing
food recognition systems. They also highlighted
common challenges such as varying lighting
conditions, complex food presentations, and
differences in portion sizes that affect recognition
accuracy. The survey compared the strengths and
limitations of different methodologies and identified
deep learning as one of the most promising
approaches for improving performance. The authors
concluded that combining computer vision with
artificial intelligence can significantly enhance
dietary assessment and support healthier eating
habits. Their review serves as an important reference
for researchers working on intelligent nutrition
monitoring systems.

Pouladzadeh et al. (2016) [8] introduced a deep
learning-based method for estimating food calories
using digital food images. The proposed system
analysed food images to identify different food
items and estimate their calorie content without
requiring manual calculations. The researchers
combined image recognition techniques with
nutritional databases to improve the accuracy of
calorie estimation. Their work demonstrated that
deep learning models could successfully recognize
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multiple food categories while providing useful
nutritional information for users. The study also
discussed the importance of accurate food
identification in supporting healthy dietary
management and reducing obesity-related health
risks. Experimental results showed that the proposed
approach  produced encouraging recognition
accuracy across different food types. The authors
suggested that intelligent calorie estimation systems
could become valuable tools for healthcare
applications, fitness monitoring, and personal
nutrition management by simplifying the process of
tracking daily food intake.

Ayon et al. (2021) [10] developed FoodieCal, a
convolutional neural network-based system
designed for automatic food detection and calorie
estimation. The proposed framework first
recognized food items from images and then
estimated their calorie values using nutritional
information stored in a database. The authors
focused on creating an efficient and user-friendly
application that could support daily dietary
monitoring through image-based analysis. Their
CNN model learned visual features directly from
food images, improving recognition performance
across different food categories. The study
highlighted the usefulness of artificial intelligence in
reducing manual effort while providing fast and
reliable nutritional assessment. Experimental results
indicated that the system achieved satisfactory
performance for both food recognition and calorie
estimation tasks. The researchers concluded that Al-
powered dietary monitoring systems can encourage
healthier food choices and support individuals in
maintaining balanced nutrition through automated
calorie tracking.

Ma et al. (2022) [15] investigated the application of
deep learning for estimating the nutritional content
of food images collected from Chinese markets. The
proposed system employed advanced image analysis
techniques to recognize food items and predict their
nutritional ~ values accurately. The authors
emphasized that deep learning models are capable of
learning complex visual patterns, allowing them to
perform well even with diverse food categories.
Their approach integrated food recognition with
nutrient estimation, providing users with valuable
dietary information through a single automated
process. Experimental evaluation demonstrated that
the proposed model produced reliable predictions
while reducing the need for manual nutritional
calculations. The study highlighted the growing
importance of artificial intelligence in modern
dietary assessment and health management. The
findings showed that image-based nutrition analysis
has strong potential for supporting healthier eating
habits and improving the efficiency of intelligent
food monitoring systems.
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III. DATASET DETAILS

The dataset used in this project consists of food
images belonging to multiple food categories that
are used to train and evaluate the proposed deep
learning model. Each image represents a specific
food item, while the corresponding class label
identifies its category for classification. Along with
the image dataset, a nutritional dataset containing
food names and their calorie values is used to
estimate the calorie content after recognition. The
images are organized into separate folders according
to their food classes, making them suitable for
supervised learning. Before model training, the
dataset is examined to ensure that the images are
correctly labelled and contain sufficient variations in
appearance, lighting, and background. This diverse
collection enables the model to learn meaningful
visual features and improves its ability to recognize
different food items accurately. The dataset serves
as the foundation for developing an intelligent food
recognition and nutrition assessment system.

To prepare the dataset for training, several
preprocessing operations are performed to improve
image quality and learning efficiency. All food
images are resized to a fixed dimension and
normalized so that pixel values remain within a
consistent range. The dataset is then randomly
shuftled to prevent bias during training and improve
the model's generalization capability. The class
labels are converted into categorical format before
being used for classification by the Convolutional
Neural Network (CNN). After preprocessing, the
dataset is divided into two parts, where 80% of the
images are used for training and 20% are reserved
for testing. This data split allows the trained model
to be evaluated using previously unseen images,
providing a reliable measure of its performance.
Proper dataset preparation plays an important role in
achieving accurate food recognition and calorie
estimation.

IV. PROPOSED METHODOLOGY

The proposed AI-Driven Smart Food Perception and
Nutrition Assessment system follows a systematic
approach for recognizing food items and estimating
their calorie content using deep learning techniques.
Initially, the food image dataset and nutritional
information are collected and loaded into the system.
The uploaded images are then preprocessed by
performing resizing, normalization, and random
shuffling to improve image quality and prepare the
dataset for model training. After preprocessing, the
dataset is divided into 80% training data and 20%
testing data, allowing the model to learn meaningful
visual features while ensuring reliable performance
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evaluation on unseen images. The prepared dataset
forms the basis for training an intelligent food
recognition model capable of accurately identifying
different food categories.

After the dataset preparation, a Convolutional
Neural Network (CNN) is trained to classify food
images based on their visual characteristics. The
trained model is evaluated wusing standard
performance metrics such as Accuracy, Precision,
Recall, F1-Score, and the Confusion Matrix to
measure its classification performance. Graphical
visualizations are also generated to analyse the
dataset distribution and model predictions. Once
training is completed, the final model is used to
recognize newly uploaded food images and retrieve
their corresponding calorie values from the nutrition
database. The system also calculates the total
calories consumed and the remaining daily calorie
requirement, providing users with an efficient tool
for monitoring their dietary intake and supporting
healthier eating habits.

Trainingphase
Inputimage ¥ Scaling SIFTmethod § Gabor filter Segmentation
. o process
Resizing
Color histogram MLP
Featureextraction Classification
Testingphase Total area
. . e calculation
Resizing ~ —— Featureextraction ——> Classification ——»
and volume
measurement
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Figure [1]: Smart Food Recognition Framework

Figure [1] illustrates the workflow of the proposed
food recognition and nutrition assessment system.
During the training phase, food images are resized
and processed for feature extraction before being
classified using a machine learning model. In the
testing phase, the input image follows the same
processing steps to identify the food item. Finally,
the system estimates the food volume and calculates
its calorie content, providing users with an efficient
and accurate nutritional assessment.

V. RESULT AND DISCUSSION

The experimental results demonstrate that the
proposed Al-Driven Smart Food Perception and
Nutrition Assessment system effectively recognizes
food items and estimates their calorie content using
deep learning techniques. The food image dataset is
first preprocessed through resizing, normalization,
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and random shuffling to improve image quality and
prepare the data for training. The processed dataset
is then divided into training and testing sets, and a
Convolutional Neural Network (CNN) is trained to
classify different food categories. The trained model
accurately identifies food items and retrieves their
corresponding calorie values from the nutrition
database. The system performance is evaluated
using standard metrics such as accuracy, precision,
recall, Fl-score, and the confusion matrix. The
evaluation results indicate that the model correctly
classifies most food images while producing only a
few prediction errors. The developed application
also tracks the calories consumed and the remaining
daily calorie requirement, making it an effective tool

for dietary monitoring and nutrition assessment.
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Figure [2]: CNN Model Training Results

Figure [2] presents the training results of the CNN
model used for food recognition. The interface
displays the evaluation metrics along with the
confusion matrix to assess the model's performance.
The confusion matrix shows that most food images
are correctly classified, while only a few samples are
misclassified. These results indicate that the trained
CNN model is effective in recognizing different
food categories for accurate nutrition assessment.

7 Food Recognized As: Egg - a x
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Figure [3]: Food Recognition and Calorie
Estimation

Figure [3] shows the output of the proposed food
recognition system after processing a food image.
The system successfully identifies the food item and
displays its corresponding calorie information. It
also presents the total calories consumed and the
remaining daily calorie allowance, helping users
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monitor their dietary intake and make informed
nutritional decisions.

DISCUSSION

The findings of this project demonstrate that deep
learning can provide an efficient solution for
automated food recognition and calorie estimation.
Image preprocessing plays an important role in
improving the quality of the dataset and enables the
CNN model to learn meaningful visual features
more effectively. The trained model successfully
recognizes different food categories and provides
reliable calorie estimates by combining image
classification with nutritional information. The
evaluation metrics and confusion matrix indicate
that the proposed system produces consistent and
accurate predictions across different food classes. In
addition to food recognition, the application helps
users monitor their daily calorie intake by displaying
consumed and remaining calorie values. The simple
graphical interface makes the system easy to operate
while delivering quick prediction results. Overall,
the proposed framework offers a practical and
dependable approach for intelligent nutrition
assessment and can assist users in maintaining
healthier eating habits through accurate food
recognition and calorie monitoring.

VI. CONCLUSION

Vol. 22, No.3, 2026

The proposed Al-Driven Smart Food Perception and
Nutrition Assessment system demonstrates an
effective approach for automatically recognizing
food items and estimating their calorie content using
deep learning techniques. The system combines
image preprocessing, Convolutional Neural
Network (CNN)-based food classification, and
nutritional data analysis to provide accurate and
reliable results. By identifying food items from
images and retrieving their corresponding calorie
information, the application enables users to monitor
their daily dietary intake in a simple and efficient
manner. The developed graphical interface allows
users to upload food images, view recognition
results, and track consumed and remaining calorie
values with ease. Experimental evaluation shows
that the CNN model performs well in classifying
different food categories and supports dependable
nutrition assessment. The proposed framework
reduces the effort involved in manual calorie
calculation while encouraging healthier food
choices through automated analysis. Overall, this
system provides a practical solution for intelligent
dietary monitoring and can be beneficial for
individuals who wish to maintain a balanced diet,
improve nutrition awareness, and support long-term
healthy lifestyle management through artificial
intelligence.
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