&&l \3::%

1Z 1JSRE
%ﬁggﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
A Volume: 07 Issue: 07 | July - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

Computer Vision based Food Recognition with Nutrition Analysis

! Dr. SHANKARAGOWDA BB ,2LATHAK B

1 Associate Professor & HOD, Department of Master of Computer Application, BIET, Davangere
2Student, Department of MCA, BIET, Davangere

Abstract- Computer vision based food recognition is a technology  application Overall computer vision based food nutrition analysis i
That uses machine learning algorithms to identify an classify different types of food in digital images or videos. This technologyhas a
wide range of applications, including dietary analysis and tracking, nutrition labelling, and food safety. One of the key benefitsof food
recognition is the ability to automatically extract nutritional information from food images. This can be particularly useful for
individuals who are trying to maintain a healthy diet, as it allows them to easily track their daily caloric intake and ensure that they are
getting the necessary nutrients. There are several different approaches to food recognition, including using machine learning
algorithms to analyse images of food, using pattern recognition techniques to identify specific features of different types of food, and
using deep learning techniques to classify images based on theirvisual characteristics. Overall, computer vision based food recognition
has the potential to revolutionize the way we think aboutfood and nutrition, and could have a significant impact on public health.

Which uses Computer vision is a field of artificial intelligence that enables computersto interpret and understand the visual world. One
application of computervision is food recognition, which involves using a machine learning model to identify and classify different
types of food based on their visual characteristics. Convolutional neural networks (CNNs) are a type of neural network that is
particularly well- suited for image classification tasks. They can be trained to recognize patterns in images and classify them based on
those patterns. To build a food recognition system using CNNs, you would need to first collect a dataset of images of different types
of food. You would then use this dataset to train a CNN to classify the images into different categories, such as fruits, vegetables,
meats, etc. Once you have trained your model,you can use it to classify new images of food and determine their nutritional content.
This can be done by using the classification results tolook up the nutritional information for each type of food in a database. Over all,
using a CNN for food recognition and nutrition analysis can bea useful tool for applications such as helping people tracks their
dietary intake or providing recommendations for healthy meals.
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1. Introduction:

1.1.1 How CNN’s Works? :
Computer vision based food recognition is a rapidly growing field that involves using machine learning algorithms to identify and
classify different types of food in digital images or videos. This technology has a wide range of applications, including dietary
analysis and tracking, nutrition labelling, and food safety. One of the key benefits of food recognition is the ability to automatically
extract nutritional information from food images. This can be particularly useful for individuals who are trying to maintain a healthy
diet, as it allows them to easily track their daily caloric intake and ensure that they are getting the necessary nutrients. In recent years,
there have been significant advances in the field of food recognition, including the development of more sophisticated machine
learning algorithms and the use of deep learning techniques. These advances have led to significant improvements inthe accuracy and
efficiency of food recognition systems. In this paper, we will provide an overview of the current state of the art incomputer vision
based food recognition, including a discussion of the various approaches that have been used to develop these systems, as well as the
key challenges and opportunities that exist in this field.
Convolutional neural networks (CNNSs) are a type of neural network thatare particularly effective for image classification tasks.
They are designedto process data using a structure that is inspired by the organization of thevisual system in the human brain. CNNs
consist of multiple layers of interconnected neurons, or "nodes,” that process and transform input data through a series of
mathematical operations. The layers of a CNN are arranged in a hierarchy, with lower layers responsible for detecting basic
patterns in the data, and higher layers building upon the patterns detectedby the lower layers to recognize more complex features.
One key aspect of CNNs is the use of convolutional layers, which apply a set of filters tothe input data to detect specific patterns.
These filters are trained to recognize patterns such as edges, corners, and shapes, which are then combined by the network to
recognize more complex objects and features. Once the CNN has learned to recognize patterns and features inthe input data, it can
be used to classify new images based on their visualcharacteristics. To perform nutrition analysis, you could use the classification
results to look up the nutritional information for each type of food in a database. Over all, CNNs are a powerful tool for image

classification tasks and can be used to build systems for food recognition and nutrition analysis.
1.1.2 Layers of CNN:

There are typically several types of layers in a convolutional neuralnetwork (CNN):

1. Input layer: This is the first layer of the CNN and it receives the raw input data.

2. Convolutional layer: This layer applies a set of filters to the inputdata to detect specific patterns. The filters are trained to
recognize patterns such as edges, corners, and shapes, which are then combined by the network to recognize more complex objects
and features.

3. Pooling layer: This layer reduces the size of the feature maps output by the convolutional layer by applying a
subsampling them more effective than other types of neural networks. This allowsthem to handle large quantities of data
and make

prognostications snappily.

3. CNNs are suitable to generalize well to new data, which means that they can perform well on data that they've not seen ahead.
This makes them useful for a variety of real- world operations.

4. CNNs have been successful in a wide range of tasks, includingimage bracket, object discovery, segmentation, and
videotape analysis. This makes them a protean tool for numerous different types of problems.

Overall, CNNs are a important tool for image and videotape bracket tasks and have had a significant impact on the
field.
operation. This
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1.2.1 AIML:
makes the network more flexible to bitsy changes in the input dataand reduces the computational complexity of the network.

4.The completely connected subcaste, which links each neuron inone subcaste to every neuron in the following subcaste The final
vaticination about the input data is made by combining the features set up by the convolutional and pooling layers.

The fifth subcaste, or affair subcaste, of a CNN produces the final categorization or vaticination of the input data. To rephrase a line
from CNN, One subcaste's affair is given as the input to the following subcaste, allowing the network to make upon the patterns
detected at lower situations to fete more complex features at advanced situations.

1.1.3 Operations Of CNN:

Artificial intelligence (Al) is a field of computer wisdom that focuses onthe creation of intelligent machines that can suppose and act
like humans. Machine literacy (ML) is a subset of Al that involves the use ofalgorithms to allow machines to learn from data and
make prognostications or opinions without being explicitly programmed. Artificial intelligence Markup Language (AIML) is a
programming language that's used to produce chatbots and other types of artificial intelligence programs. It's grounded on the
extensible Markup Language (XML) and allows inventors to produce chatbots that can hold exchanges with humans in a natural
language. AIML worksby using a set of rules and patterns to define how the chatbot should respond to different input. These rules
and patterns are defined in AIML lines, which are written in XML. When a stoner inputs a communication, the chatbot searches
through its AIML lines to find a matching pattern and returns a response grounded on the associated rule.

Machine Learning:

Convolutional neural networks(CNNs):
Neural network that are particularly effective for image and videotape bracket tasks. They've a number of operations, including
1.Image bracket CNNs: can be used to classify images into different orders, similar as objects, creatures, scenes, and so on.
2.0bject discovery CNNs: can be used to identify the position andsize of objects in an image or videotape.
3.Segmentation CNNs: can be used to member images intodifferent regions, similar as background and focus.

4.Medical image analysis CNNs: can be used to dissect medicalimages, similar as CT reviews and X-rays, to identify abnormalities
and help with opinion.
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1.2 Benefits of CNN in Deep Learning

Convolutional neural networks (CNNSs) are a type ofneural network that are particularly effective for image and videotape bracket
tasks. They may be used fora variety of effects, similar as:

1.CNNs are suitable to automatically learn features from the raw input data, which reduces the need for homemade point engineering.
This makes them well- suited for tasks whereit's delicate to define what features are applicable in advance.

2.CNNs are suitable to reuse data in parallel, which makes Machine literacy (ML) is a subset of artificial intelligence
(Al thatinvolves the use of algorithms to allow machines to learn from dataand make prognostications or opinions
without being explicitly programmed. It involves training a machine literacy model on a dataset,which allows the model
to learn patterns and connections in the data. Once trained, the model can also be used to make prognostications or
opinions grounded on new data.
There are several different types of machine literacy, including supervised literacy This involves training a model on a labeled
dataset,where the correct affair is handed for each illustration in the training set. The model makes prognostications grounded on
the patterns ithas learned in the training data.
1 1.Un-supervised literacy: This involves training a model on an unlabeled dataset, where the correct affair isn't handed.The
model must find patterns and connections in the data on its own.
2 2. Supervised literacy: This involves training a model on a dataset that's incompletely labeled.
The model can use both the labeled and unlabeled datato learn patterns and connections in the data. underpinning literacy This
involves training a model through trial and error, where the model is awarded for conduct that lead to a asked out growth.

1.2.2 Deep Learning:

Machine literacy has a wide range of operations, including image and speech recognition, natural language processing, and
prophetic modeling. It has had a significant impact on numerous diligence and is driving the development of new technologies.

Deep literacy

There are a many different ways thatcomputer vision and deep literacy can be used to fete food and dissect it nutrition content. Then
area many ex-amplificationsare:

1. Object Detection: Another approach is to use an object detection model to identify and localize individual food items in an
image.This can be useful for counting the number of servings of particular food, or for tracking changes in portion size over
time.

2. Nutrient Analysis: Once the food items have been identified, it is possible to use a database of nutrition information to
estimate the nutrient content of the meal. This can be done by matching the detected food items to entries in the database, and
summing the nutrient values to get an overall estimate of the meal's nutrition.

Overall, the accuracy of these systems will depend on the quality ofthe training data and the complexity of the models used. It is also
important to consider the limitations of the nutrient database and the potential for errors in food identification or portion size
estimation.

2. Objectives

The main objective of a computer vision-based food recognition system with nutrition analysis is to accurately identify the foods in an
image and provide nutritional information about them. This typeof system can be useful in a variety of applications, including dietary
analysis and tracking, weight management, and health tracking. Some potential benefits of using such a system include:

2.1 YOLOV2 Strategy
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Computer vision is a field that involves training computers to recognize and understand images and videos in a way that is similar
to how humansdo. One application of computer vision is food recognition, which involves using computer algorithms to identify
and classify different types of food in images or videos. The YOLOV2 (You Only Look Once version 2) strategy is a popular
approach to object detection that can be used for food recognition.

To build a food recognition system using YOLOV2, you would need to follow these steps:

1. Collect a large dataset of images that contain different types of food.

This dataset should include images of each type of food you wantthe system to be suitable to fete.

2. Marker the images in the dataset, indicating which regions of the mages contain food and what type of food is present. Thiscan
be done manually or using a tool like Marker- box.

3. Train a YOLOv2 model on the labeled dataset. This involves using machine literacy ways to acclimate the parameters of the
model so that itcan directly identify and classify different types of food in new
images.

4. Test the trained model on a separate dataset of images to estimateits performance.
5. still, you can use it to fete food in new images or vids, If the model performs well on the test dataset. You can also use it to
dissect thenutrition content of the food by rooting the applicable information from the images and calculating the nutrients present.

1. Accurate and consistent food identification: A

computer vision based system can accurately identify a

wide variety of foods, including different types of

fruits, vegetables, meats, grains, and

dairy products. This can help users get a more accurate a(nad)
consistent understanding of the foods they are consuming.

2. Nutritional analysis: By providing nutritional information about the foods identified in an image, a food recognition system
with nutrition analysis can help users understand the nutritional content  of their meals and make more informed dietary choices.

FIGUREZ1:(a) K-means clustering box dimensions on UEC
Food100.(b)Prior anchors illustration in an example image.
Above figure (a) shows the object being selected, figure (b) shows p
the linear graph of prediction ™

— i —— — i —

number of chsstes

3.Time-saving: Using a food recognition system can save compared to manually entering food information into a dietary
tracking app or spreadsheet.

4.Convenience: A food recognition system can be accessed from anywhere, at any time, making it convenient for users to track their
dietary intake. Overall, the main objective of a computer vision-based food recognition system with nutrition analysis is to provide a
convenientand accurate way for users to track and understand the foods they are consuming and their associated nutritional content.
consumer perception of food products is a veritably complex miracle that's told by a wide range of characteristics. The
major provocation for food wisdom and nutrition should be voluptuous features, cost/ price balance, and consumer health
(sufficient/ balanced nutrition). still, there are important differences between proposition and reality. Food choice is a
complex process told bya number of factors related to the product, the consumer, and theconsumption environment. The
part of the consumer in deter- mining the request success of a product is of maximum applicability. Consumer
comprehensions and preferences are in stir and in change. Understanding and assaying consumers provocation factors,
perception and preferences are important bothfood assiduity and also governments. In this study, some of these
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factors were bandied and aimed to identify themwith reasons.
3. METHODOLOGY OF PROPOSED SYSTEM

There are several way that could be involved in erecting acomputer
Vision- grounded food recognition system with nutrition analysis:

1. Data collection: The first step is to collect a large dataset of images of different types of food along with their
correspondingnutritive information. This dataset could be collected through homemade reflection.

2. Preprocessing: After collecting the data, it is important to preprocess the images and nutritional information to ensure that
they are in a consistent format and ready for further processing. Thismay involve cropping and resizing the images, and normalizing the
nutritional information.

3. Feature extraction: Next, features must be extracted from the images in order to represent them in a more compact and
informative way. This could involve using techniques such as edge detection, texture analysis, or color histograms to extract relevant
features from the images.

4, Model training: Once the features have been extracted, they can be used to train a machine learning model to recognize
different types of food. This could involve using techniques such as supervised learning, unsupervised learning, or deep learning to
buildthe model.

2. Nutritional analysis: To perform nutrition analysis, the model should be able to accurately recognize the type of food in an
imageand then retrieve the corresponding nutritional information from thedataset. This information can then be used to calculate the
nutritional content of the food in the image. Preprocessing: After collecting the data, it is important to preprocess the images and
nutritional information to ensure that they are in a consistent format and ready for further processing. This may involve cropping
and resizing the images, and normalizing the nutritional information.

3. Feature extraction: Next, features must be extracted from the images in order to represent them in a more compact and
informative way. This could involve using techniques such as edge detection, texture analysis, or color histograms to extract
relevant features from the images.

Food Volume

Estimation

Approaches

T
Stereo Vision . 3D Two-View Area ] T mcl.oﬁno_cl
Analysis Crowdsourcing| | paconstruction ;En(! ])c|31h t()()(l_(.unt;um:r
Estimation Volume
’ + 3

Depth from Using a food- Dense 3D
1 aser ('.”" speeific shape reconstruction
Projection templates

FIGURE 3: Food volume estimation approach

4. Model training: Once the features have been extracted, they can be usedto train a machine learning model to classify the images
into different food categories. This could involve using techniques such as supervised learning, unsupervised learning, or deep
learning to build the model.

5. Nutritional analysis: To perform nutrition analysis, the model should beable to accurately classify the food in an image and then
retrieve the corresponding nutritional information from the dataset. This information can then be used to calculate the nutritional
content of the food in the image.
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Evaluation: Finally, it is important to evaluate the performance of the food recognition and nutrition analysis system using
appropriate metrics, such as accuracy, precision, and recall. This will help to ensure that the system is able to accurately and
reliably classify and analyze different types of food.

4. Literature Survey

-
Food Detection
Yolume and Weight
Estimation

!

Segmentation ] L
i Nutrient Information
Assessment

Food Type Classification

.

FIGURE 2: A typical procedure of vision-based dietary assessment system.
3.1 Food Image Classification

Food image classification is a common approach for building a computer vision-based food recognition system with nutrition
analysis. Here is a general outline of the steps that could be involvedin this process:

1. Data collection: The first step is to collect a large dataset of imagesof different types of food along with their corresponding
nutritionalinformation. This dataset could be collected through manual annotation or by using web scraping techniques to gather data
fromonline sources.

[1] \Vision-Based Approaches for Automatic Food Recognition and Dietary Assessment by Mohammed Ahmed Subhi, Sawal
Hamid Ali, and Mohammed Abul Ameer Mohammed. This research paper that discussesthe use of computer vision techniques to
automatically recognize and classify different types of food. This technology has the potential to assist with dietary assessment,
which is the process of evaluating an individual'sintake of nutrients and energy to determine if their diet is balanced and appropriate
for their needs. We can discuss several different approaches to food recognition, including image-based approaches and video-
based approaches. It will also review some of the challenges and limitations of using computer vision for food recognition and
dietary assessment. Overall, the goal of the paper is to provide an overview of the current state of the art in food recognition
technology and to highlight some of the potential applications and future directions for this field.

[2] Vision Based Food Analysis System by Marshal Panigrahy, Onkar Patil, Prateek Shetty. This a type of technology that uses
computer visiontechniques to automatically recognize and classify different types of food.

This can be done using images or videos of the food, and the systemcan be trained to identify specific types of food or to classify food
into broader categories such as fruits, vegetables, grains, etc. Thereare several potential applications for a vision-based food analysis
system. For example, it could be used to assist with dietary assessment by tracking an individual's food intake and providing feedback
on the nutritional content of the food they are consuming. It could also be used in food production or quality control, for example to
ensure that products meet certain standards or specifications. There are many challenges and limitations to developing a reliable
vision-based food analysis system, including the need to accurately recognize and classify a wide variety of different types of food
and to handle variations in lighting, background, and other factors that can affect the appearance of the food.

[3] Fusion Learning using Semantics and Graph Convolutional Network for Visual Food Recognition ByHeng Zhao, Kim-Hui
Yap, and Alex, Chichung Kot. This a research paper that proposes a method for improving the performance of food recognition
systemsusing a combination of semantic information and graph convolutional networks (GCNs). Semantic information refers to the
meaning or context of the data, while GCNSs are a type of deep learning model that are designed to process data represented as graphs.
By combining these two types of information, the authors of the paper aim to improve the accuracy and robustness of a food
recognition system, particularly in cases where the visual appearance of the food alone may not be sufficient for reliable classification.
The specific approach described in the paper involvesusing a GCN to process the visual features of the food images, along with
additional semantic information such as labels or metadata associated with the images.

[4] A Real-time Food Detection Mobile Application by Deep Convolutional Neural Network By JianingSun, Katarzyna
Radecka, Zeljko Zilic. In this a research paper that discusses the developmentof a mobile application for detecting and classifying
different typesof food in real-time using deep convolutional neural networks(CNNs). CNNs are a type of machine learning model that
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are particularly well-suited for image classification tasks, and have been widely used in a variety of applications including food
recognition. In this paper, the authors describe the development of a mobile application that uses a CNN to process images of food and
classify them into different categories. The authors report that their systemis able to achieve good accuracy and performance, and
discuss someof the challenges and limitations of using CNNs for food detection in a mobile application. They also suggest potential
future directionsfor improving the performance of their system and for applying it toother tasks.

[5] Food Calorie and Nutrition Analysis System based on Mask R-CNN By Meng-Lin Chiang, Chia- AnWu, Jian-Kai Feng,
Chiung- Yao Fang, Sei-Wang Chen. In this paper it uses Mask R-CNN (a deep learning model for object detection) to analyze the
nutritionalinformation of food items. This could potentially be used to help people track their diet and make informed decisions about

what theyeat.
There are several challenges to consider when building such a system:
1. Data acquisition: You will need a large dataset of images of food items with annotated nutrition information. It may be

difficult to find such a dataset, or you may need to create it yourself by manually annotating images.

2. Obiject detection: You will need to use Mask R-CNN or a similarmodel to accurately detect and classify different types of
food items in the images.

[6] Food Image Generation and Translation and Its Application toAugmented Reality By Keiji Yanai,Daichi Horita, Jachyeong
Cho.

The generating images of food items and using them in augmented reality(AR) applications.

There are several challenges to consider when building such a system:

1. Image generation: You will need to use a deep learning model such as a generative adversarial network (GAN) to generate
realistic images of food items. This can be challenging, as it requires the model to accurately capture the appearance and
characteristics of different types of food.

2. Image translation: You will also need to be able to translate images of food from one style or presentation to another, such as
from a 2D photograph to a 3D model. This can be challenging due to the complex and varied nature of food items.

3. AR integration: You will need to integrate the generated and translatedimages into an AR application and ensure that they are
displayed correctlyand realistically within the AR environment.

[7] Image-Based Estimation of Real Food Size for Accurate Food Calorie Estimation By Takumi Ege,Yoshikazu Ando, Ryosuke
Tanno, Wataru Shimoda, Keiji Yanai. An image-based estimation of real food size for accurate food calorie estimation would
involve using computer vision techniques to analyze images of food in order to estimate the size of the food item. This could be
used to more accurately estimate the number ofcalories in a serving of food, as the size of the serving can have a significant impact
on the calorie content. Some potential methods for achieving this might include using machine learning algorithms to analyze
images of the food and estimate its size based on visual features,or using 3D modeling techniques to create a virtual representation
of the food and estimate its size from that. This approach could be useful for applications such as food tracking and calorie
counting, as well as for research purposes.

[8] Identification of Food Waste through Object Recognition By Lynda Farinella, Eric Fernandes, Nathan Michener, Marco
Polimeni, Gregg Vesonder. It is a computer vision technique that involves training a modelto identify and classify objects within
images or video frames. It can be used to identify food waste by training a model on a dataset of images that includes examples of
food waste. The model can then be used to identify food waste in new images by comparing the objects in the new images to the
objects it has been trained to recognize. Object recognitioncan be a useful tool for identifying food waste because it can be automated
and can process large numbers of images quickly. However, it is important to ensure that the model has been trained on a diverse
and representative dataset in order to maximize its accuracy. Additionally, object recognition algorithms may have difficulty
identifying certain types of food waste, such as small or partially obscured objects, and may require additional pre-processing or
image manipulation techniques in order to accurately identify these types of food waste.

[9] Using Deep Learning for Food and Beverage Image Recognition By S Mezgec, BK Seljak. Deep learning is a subfield of
machine learningthat is inspired by the structure and function of the brain, specifically theneural networks that make up the brain.
It involves training artificialneural networks on a large dataset, allowing the network to learn andmake intelligent decisions on
its own. One area where deep learning hasshown promise is in the recognition of images of food and beverages. This can be useful
in a variety of applications, such as building a searchengine for a recipe website or developing a system for automatically
generating nutrition information for a meal tracking app.

There are several factors that can influence the performance of a deep learning model for food and beverage image recognition,
including the quality and diversity of the training data, the choice of neural network
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architecture, and the optimization techniques used to train the model. Overall, deep learning has the potential to revolutionize theway
we interact with food and beverages, enabling new applicationsand services that can make our lives easier and more accessible.

10) Many- shot and numerous- shot Fusion Learning in MobileVisual Food Recognition By Heng Zhao, Kim- Hui, AlexC. Kaot,
Lingyu Duan, Ngai- Man Cheung. In this mobile visual foodrecognition, many- shot and numerous-shot emulsion literacy refers to
styles for training machine literacy models that can fete and classify food particulars with a small or large number of exemplifications,
independently. Many- shot literacy is a type of machine literacy that allows a model to learn and classify new classes or orders with
only a many ex-emplifications, rather than taking a large dataset of labeled exemplifications for each class. This is useful in the
environment of mobile visual food recognitionbecause it allows the model to fete and classify new foods indeed if it has not seen
numerous exemplifications of that food in the history. numerous- shot literacy is analogous to many- shot literacy

, but it requires a larger number of exemplifications for each class in order to learn and classify them directly. This can be useful inthe
environment of mobile visual food recognition because  itmay be easier to gain a larger number of exemplifications
for certa in foods, and a numerous- shot literacy model may be suitable to learn and classify these foods more directly as a result.
Fusion literacy is a type of machine literacy that involves combining the prognostications of multiple models in order to make a final
vaticination. This can be useful in the environment of mobile visual food recognition because it allows the model to make use of
multiple sources of information, similar as different views of the food or different types of features uprooted from the images,in order
to make further accurate prognostications.

5.CONCLUSION

It's possible to develop a computer vision system for food recognition and nutrition analysis. Such a system would use machine
literacy algorithms to dissect images of food and identify the type and volume of constituents present. The system could also use
databases of nutritive information to calculate the nutritive contentof  the food, including the calories, protein, fat, and colorful
vitamins and minerals. There are several challenges that must be overcome in order to make an accurate and dependable food recog
nition and nutrition analysis system. One challenge is carrying a different and representative dataset of images and nutritive
information for training the system. Another challenge is developping machine literacy algorithms that can directly identify and
classify the colorful constituents and foods present in the images. also, the system must be suitable to directly estimate the portion
sizes of the foods in the images in order to calculate the nutritive content directly. Despite these challenges, it's likely that progress
will continue to be made in this area, and it's likely that we will seemore advanced food recognition and nutrition analysis systems in
the future.
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