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1. Project Overview

One of the most difficult things for people who want to control their weight or enhance
their general health is keeping up a healthy diet. The majority of calorie-tracking apps
currently on the market rely on manual data entry, which is laborious, prone to human
error, and deters regular use.

By putting forth an Al-based method that uses image analysis to automatically calculate
the caloric content of a meal, this project seeks to overcome this constraint. The system
will recognize food items from photos using computer vision and deep learning
techniques, then use learned visual features to estimate their caloric values.

This research is important because it has the potential to improve the accuracy,
effectiveness, and accessibility of nutrition tracking. The suggested system can help
people make better dietary decisions and support upcoming smart-health applications
by automating calorie estimation.

2. Project Goal

Clearly describe the goal of your project. For example:

 Create a model that can recognize foods in pictures.

* Increase tracking and calorie estimation efficiency.

* Use artificial intelligence to develop a tool that assists users in tracking their food
intake..

3. Approach



Explain how you plan to achieve your project goal. This might include:

« Data Collection:

« The project will use publicly available food image datasets such as Food-
101 and UECFOOD-256, which include a large variety of labeled food images.
Additional image samples may be collected manually to increase diversity and
accuracy. Nutritional data and calorie values will be obtained from trusted online
nutrition sources like Verywell Fit and verified food databases used in
applications such as MyNetDiary and MyFitnessPal

o Data Processing:

« Prior to training, all gathered images will undergo pre-processing. To improve
model generalization, the procedures include resizing, normalization, and data
augmentation (rotation, flipping, brightness adjustment, and noise addition), as
covered in ResearchGate (2017). Preprocessing guarantees that every image
has a uniform pixel distribution and dimension that are appropriate for CNN
training.

o Model/Method Selection:.

* To identify foods and estimate calories, a Convolutional Neural Network (CNN)
architecture will be used. Transfer learning can be used to increase accuracy and
decrease training time with pre-trained models like ResNet or MobileNet. In order to
separate food items and increase the accuracy of calorie estimation, image
segmentation techniques will also be investigated, drawing inspiration from the
SegFood Deep Learning project (IEEE Dataport, 2023).

e Testing and Evaluation:

o The model's performance will be assessed through the use of metrics like F1-
score, recall, accuracy, and precision. To evaluate the system's capacity for
generalization, unseen food photos will be used for testing. To assess error rates
and confirm the model's dependability, the estimated calorie values will be
contrasted with actual nutritional data.

4. Project Steps and Timeline
o Data Collection and Preparation(Weeks 1-3)

« To guarantee consistent and high-quality input for model training, clean, resize,
normalize, and boost the data.



o Model Building and Training(Weeks 4-8)

« In order to increase accuracy, create and train a Convolutional Neural Network
(CNN) model using transfer learning with pre-trained architectures like ResNet or
MobileNet.

o Testing and Evaluation(Weeks 9-10)
« Use metrics like accuracy, precision, and F1-score to assess the performance of
the model. Test unseen data to determine reliability and generalization.

o Final Adjustments and Reporting(Weeks 11-12)
« Implement the last model modifications and write the project report that details
the approach, findings, and analysis.

5. Expected Results

* Increased precision in identifying and categorizing food items from photos: By utilizing
data augmentation and transfer learning techniques, the CNN-based model is
anticipated to improve recognition accuracy in comparison to manual calorie tracking
methods.

* New perspectives on using deep learning for calorie estimation: By showing how
computer vision and deep learning can be used to efficiently estimate caloric values
directly from images, the project will advance the field of research and increase the
effectiveness of nutrition tracking systems.

» A working prototype that could be developed into a mobile application for health:The
created model will be the basis for an intelligent, artificial intelligence (Al)-driven health
app that can help users automatically track and control their daily caloric intake.

6. Resources Needed
» Software and Tools: Jupyter Notebook and Google Colab as development
environments, the Python programming language, the TensorFlow/Keras frameworks

for CNN implementation, and image processing libraries like OpenCV and NumPy.

 Datasets: Research datasets such as SegFood (IEEE Dataport) for food segmentation
and calorie estimation experiments, as well as publicly accessible food image datasets.



« Computing Resources and Support: Enough cloud storage for image datasets, access
to a Google Colab GPU for deep learning model training, and academic supervision
from computer vision and artificial intelligence specialists.
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