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Abstract— Thyroid disorders are one of the most prevalent endocrine conditions worldwide. Identifying the
presence and severity of abnormalities in thyroid patients is critical for diagnosis analysis as well as the treatment
accurately provided. In the past recently years, deep learning strategies have gained widespread recognition for
their potential to provide better solutions for complex medical diagnosis problems. This study helps in develop a
strategy in deep learning that will help in analyze thyroid patient’s abnormalities by analyzing their medical
images. We collected medical images of thyroid patients from various sources and trained a deep convolutional
neural network to identify abnormality patterns in these images. Our model achieved an accuracy of 90% on the
test dataset. We also performed a comparative analysis of our model's performance with other commonly used
machine learning algorithms. Our results indicate that the proposed deep learning model outperforms these
algorithms in identifying abnormalities in thyroid patients.

This research and model training help in order to get high accuracy of thyroid disease diagnosis with an enhance
patient care.
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I. INTRODUCTION

Thyroid abnormalities disease disorders are among the most common endocrine conditions worldwide,
affecting millions of people. The thyroid is basically represented as per the Gland and shown through the round
neck in order to show the abnormal in regulating various bodily functions and heaths, via metabolism, hair-fall,
facial changes, skin dries, growth, and development of some organs. Abnormalities in the thyroid gland can result
in various symptoms and complications, such as weight changes, fatigue, and mood swings. Accurate
identification and treatment of thyroid abnormalities are specifically for proper analysis and treatment as well as
the management of the condition.

Several imaging techniques, via the ultrasound technique, computed tomography, and magnetic
resonance imaging as well as others techniques likewise Al in nowadays time, are widely used to visualize the
thyroid gland and detect abnormalities. These techniques provide detailed information about the size, shape, and
structure of the thyroid gland, allowing for the identification and analysis of any abnormalities.

However, manual analysis of medical images is often time-consuming and subject to inter-observer
variability, which can lead to inaccurate diagnosis and treatment. Therefore, there is a need for automated methods
that can effectively analyze medical images of the thyroid gland and provide accurate diagnosis and analysis of
abnormalities.

Deep learning, a subset of machine learning, has shown great promise in the medical imaging domain
for the accurate diagnosis and analysis of various diseases. Deep learning algorithms can automatically learn and
identify complex patterns in medical images, making them a powerful tool for medical diagnosis.

In the previous years back, many of the research studies have investigated potential of thyroid disease
diagnosis in deep learning and management. These studies have shown that deep learning algorithms can
effectively analyze medical images of the thyroid gland and provide accurate diagnosis and analysis of
abnormalities. However, there is still a need for more comprehensive studies that develop the potential of deep
learning for thyroid disease diagnosis and management.

DOI: 10.9790/0661-2502030110 www.iosrjournals.org 1| Page



Abnormalities In Thyroid Patients Analysis Based On Deep Learnining

In this study, we aim to design and develop system of the potential of deep learning in identifying
abnormalities in thyroid patients using medical imaging. We hypothesize that a deep learning-based approach can
effectively analyze medical images of thyroid patients and provide accurate diagnosis and analysis of
abnormalities in the thyroid gland.

Health care has announced that, due to the daily routine of people nowadays making people to get risk
for thyroid disease, so the health care center in USA has the policy to avoid people in getting stressful, and that
will help much.

To achieve this objective, we collected a dataset of medical images based on the thyroid patients and
developed a deep learning technique like; convolutional neural network (CNN). We are basically trained the
model using a supervised learning approach and evaluated its performance on a separate test dataset. We also
compared the performance of our proposed deep learning model as per sample previously with other ways of the
commonly used in machine learning algorithms.

The results of this study will provide insights into the potential of deep learning in thyroid disease
diagnosis and management[1]. This study's findings may have the significant to imply for the improvement of
patient care to enhance the accuracy of thyroid disease diagnosis based on the Deep Learning.

T'hyroid Test Normal Range
I3 (0.9-2.35) nmol/L

I'4 (60-120) nmol/l

TSH (0.2-6.0) ulU/L

Table 1.1. (Normal thyroid function test)

I1.OBJECTIVE

The main purposes of such specific scientific research is to help and investigate the potential of deep learning in

identifying and analyzing abnormalities in thyroid patients using medical imaging. Specifically, the study aims

to:

1. Select and collect a representative dataset of medical images of thyroid patients from a variety of sources and
preprocess the images for analysis.

2. Develop a deep convolutional neural network (CNN) model that can effectively analyze medical images and
identify abnormalities in the thyroid gland.

3. Train the CNN model using a supervised learning approach and evaluate its performance on a separate test
dataset[3].

4. Compare such following performance of the proposed deep learning strategy with other commonly used
machine learning algorithms, via logistic regression and random forest etc.

5. Conduct statistical analysis to evaluate the significance of the results and interpret the findings of the study
in the context of thyroid disease diagnosis and management.

6. Provide insights into the potential of deep learning in thyroid disease diagnosis and management, including
the strengths and limitations of the proposed approach.

7. ldentify areas for future research and potential applications of the proposed approach.

By achieving these objectives, this scientific research helps in order to contribute to the growing body of
knowledge on the potential of deep learning model in medical imaging and thyroid disease diagnosis and
management. The results of this study may have significant implications for improving patient care and enhancing
the accuracy of thyroid disease diagnosis, ultimately leading to better health outcomes for patients.

With this all kind of deep learning model is helped the researcher and developer for optimize the potential
for thyroid diagnosis disease for better life in mankind. This is shown how civilization we are in currently
worldclass. For having the better solution in managing the disease that is great[4].

1. RELATED WORK

Regarding to many studies of investigated the use of deep learning in medical imaging, including the
analysis of thyroid abnormalities. These studies have shown promising results in identifying and analyzing thyroid
nodules and other abnormalities using medical imaging techniques, via ultrasound technique, magnetic resonance
imaging (MRI) technique, and computed tomography (CT) scans technique.

Chen et al. (2020) developed a deep learning-based approach algorithm to protect as well as classification
of thyroid nodules using ultrasound images. They used a deep convolutional neural network (CNN) technique
along with achieved in high accuracy in classifying thyroid nodules as benign or malignant. They also
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demonstrated the efficiency with transferring of learning in training the CNN model on a small dataset of thyroid
nodules[2].

Similarly, Wu et al. (2021) proposed a deep learning-based approach algorithm to detect and segment
thyroid nodules using multi-parametric MRI data. They used a 3D CNN model and achieved high accuracy in
segmenting thyroid nodules and distinguishing between benign and malignant nodules. They also demonstrated
the effectiveness of combining different MRI sequences to improve the accuracy of the segmentation.

Other study to have the investigation the use of deep learning in the diagnosis and management of thyroid
disease. For example, Zhang et al. (2020) developed a deep learning-based approach algorithm to predict thyroid
hormone levels using thyroid ultrasound images. They used a multi-task deep CNN model and achieved high
accuracy in predicting thyroid hormone levels. They also demonstrated the potential of using deep learning to
predict thyroid hormone levels in patients with thyroid disease[5].

Furthermore, Wang et al. (2020) represented a deep learning-based approach algorithm with help to
predict thyroid nodule malignancy using ultrasound images. They used a multi-scale CNN model and achieved
high accuracy in predicting thyroid nodule malignancy. They also demonstrated the potential of using deep
learning to improve the accuracy of thyroid nodule diagnosis and deduct the need for unnecessary biopsies.

While these studies demonstrate the potential of deep learning in thyroid disease diagnosis and
management, there is still a need for more comprehensive studies that investigate the potential of deep learning in
identifying and analyzing abnormalities in thyroid patients using medical imaging. Specifically, there is a need
for studies that use a large and diverse dataset of thyroid patients with the comparison the performance of deep
learning models with other commonly used machine learning algorithms. The proposed study helps to address the
gaps in the literature and provide insights into the potential of deep learning in thyroid disease diagnosis and
management.

1IV. DIAGRAMMATIC REPRESNTATION

Processing of Data Classification

Data Set Sampling Set Algorithms

L3

L 4

Trained Model

Thyroid Patient Data

L4

Thyroid Disease

Classification

Fig 4.1. (Model block diagram)

In the above figure 4.1, we can see the model block diagram representation of the project. This diagram shows
how the connections would be done in the hardware.

A block diagram is a graphical representation that provides an overview of the functional blocks and
interconnections of a system or process. In the context of scientific research, block diagrams are commonly used
to describe the different components and functions of a research project or experiment[6].

The main purpose of a block diagram is to provide a high-level visual representation of the system or process
being studied, making it easier to understand and communicate. By breaking down a complex system or process
into its component parts and showing how they are interconnected, a block diagram allows researchers to visualize
and analyze the different functions and interactions of the system[7].

Block diagrams can be useful in a number of ways. They can help researchers to:

1. Plan and design a research project: By visualizing the different components and functions of a project,
researchers can better plan and design the experiment or study.

2. Communicate research ideas and results: Block diagrams can be used to effectively communicate
research ideas and results to others, such as collaborators, peers, and stakeholders.
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Identify potential issues and improvements: By breaking down a system or process into its component
parts, researchers can identify potential issues and areas for improvement, which can be addressed in
future iterations of the project.

Streamline research processes: Block diagrams can help researchers to streamline research processes by
identifying areas where automation or optimization can be introduced.

Overall, block diagrams can be a powerful tool for researchers to understand, plan, and communicate their
scientific research.

Dataset
Data Pre-Processing
—{ Two Datasets Created }7

Inchudes all features

3 t /_thyroxine,
Includes all features EACE ety ORI
query_hypothyroid,

query_hyperthyroid

l

(pr ) (swm) (RF | (NB

Machine Learning Algorithms ‘

(IR | [LAD) (KNN) (Mrp)

Results

Fig 4.2 (Data flow diagram)

In the above figure (fig4.2), we understand how the data flows. The Dataset and Data Preprocessing are connected
together in order to manipulate with machine learning model to get specify result.

A data flow diagram (DFD) is a graphical representation of flow of data in the software design system. It shows
the different processes, data stores, and external entities as well as the implementation of processes in system, as
well as the data flows between them.

The main use of a data flow diagram is to provide a visually representation of how the data moves through a
system or process, from its initial source to its final destination. By breaking down a system or process into its
component parts and showing how data flows between them, a DFD can help researchers to:

1.

Identify data dependencies: A DFD can help researchers to identify which parts of the system or process
depend on specific data inputs or outputs, allowing them to design experiments or studies that focus on
these dependencies.

Analyze data flows: A DFD can help researchers to analyze the flow of data through a system or process,
allowing them to identify potential bottlenecks, errors, or inefficiencies.

Plan and design a system or process: A DFD can help researchers to plan and design a new system or
process, by visualizing the different components and data flows involved and ensuring that they work
together seamlessly.

Communicate ideas and results: A DFD can be used to effectively communicate research ideas and
results to others, such as collaborators, peers, and stakeholders, by providing a clear and concise visual
representation of the system or process.
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5. Optimize performance: By analyzing the data flows through a system or process, researchers can identify
areas where performance can be optimized, such as through the introduction of automation or the removal
of unnecessary steps[8].

Dataset

| Data Cleaning ‘

Transforming Category Data to Numeric Data

Data Normalization

v
Final Dataset

Fig 4.3 (Data preprocessing diagram)

Data processing refers to the collection, manipulation, and analysis of data to extract useful information and
insights. In scientific research, data processing is a crucial step in the research process, as it involves converting
raw data into a usable form that can be analyzed and interpreted.

Data processing typically involves several stages, including:

1. Data collection: It is involving in collecting the data from different sources and this data will be using
again for the implementation.

2. Data cleaning: After getting of the desirable data, hence the collected data should be cleaning to make it
as proper.

3. Data transformation: This involves converting data into a usable form, such as standardizing units of
measurement or transforming data into a different format.

4. Data analysis: In this scheme is dealer with analyses the data for next visualization.

5. Data visualization: After the analyses of data, it should be represented in the form of Chart, Scatter
Diagram

6. Data interpretation: The interpreted data is done after the dealing with visualization and data analyses
processing and again this kind of data will be using as the interpret model.

Overall, data processing is a critical step in the scientific research process, as it allows researchers to extract
meaningful insights from raw data and draw conclusions that can inform further research or real-world
applications[10].

V. PERFORMANCE MEASURE
Performance measures are used to evaluate the effectiveness and efficiency of a system or process. In the context
of a scientific research project, performance measures are used to evaluate the performance of the proposed
method or algorithm in achieving the research objectives.
Here are some common performance measures used in scientific research:

1. Accuracy: Accuracy is a performance measure used to evaluate the effectiveness of a system or algorithm
in correctly predicting or classifying data. It is a measure of how close the predicted results are to the
actual, or ground truth, values.

2. Precision: Precision is a performance measure used in binary classification tasks to evaluate the
proportion of true positive predictions among all positive predictions made by a system or algorithm. In
other words, precision measures the accuracy of positive predictions made by a system or algorithm.

3. Specificity: Specificity is a performance measure used in binary classification tasks to evaluate the
proportion of true negative predictions among all negative predictions made by a system or algorithm.
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4.

Sensitivity: Sensitivity, also known as recall or true positive rate, is a performance measure used in binary
classification tasks to evaluate the proportion of true positive predictions among all actual positive
instances in a dataset.

Overall, performance measures are important in scientific research to evaluate the effectiveness and efficiency of
the proposed method or algorithm. The choice of performance measure will depend on the specific research
objectives and the type of data being analyzed[9].

Measure Formula Description

accuracy tp+in The percentage of successfully identified
tpttntfptfn observations compared to the total
number of classifications made by the

classifier.

precision tp The percentage of successfully

categorized bad loans compared to all bad

loans categorized by the classifier.

tn The proportion of successfully identified
specificity foititn excellent loans in the test dataset
compared to the total number of excellent
loans.
sensitivity tp The percentage of properly categorized

tp+fn bad loans in the test dataset compared to

the total number of bad loans.

Fig 5.1 (Performance Measure)

VI. METHODOLOGY

o Data Collection:
Data Collection is the process in order to get the data based on the requirement of software engineer for processing
in next step. Here are some steps to help you with the data collection process:

1.

Determine your research question: Before collecting data, it's essential to define your research question
or hypothesis. This will help you determine the type of data we need to collect and the methods we will
use.

Choose a data collection method: There are various methods to collect data, such as surveys, interviews,
observations, experiments, or secondary data sources. Select a method that aligns with your research
question and is appropriate for your study population.

Develop a data collection plan: Develop a plan that outlines the details of how you will collect data,
including the data collection method, sampling strategy, data collection instruments, and data storage.
Pilot test your data collection instruments: It's essential to testing of data collection instruments to ensure
that they are valid, reliable, and feasible to use.

Recruit participants: Depending on the data collection method, you may need to recruit participants for
your study. Develop a recruitment strategy that aligns with your study population and method.

Collect data: Follow your data collection plan and collect data according to your study protocol. Ensure
that you collect data consistently and accurately to reduce bias and errors.

Manage data: Manage your data according to your data management plan. This may include storing data
securely, backing up data regularly, and ensuring that data is appropriately labeled and organized.
Analyze data: Once you have collected data, it's time to analyze it. Use appropriate statistical or
qualitative analysis methods to answer your research question.

Interpret and report results: Interpret the results of your data analysis and report your findings according
to your study objectives.
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Overall, data collection is a critical step in the scientific research process. It's essential to plan and execute the
data collection process carefully to ensure that you collect high-quality data that can inform your research question
or hypothesis.

No Attribute Name Value Type Clarification

1 id number 1,23,
12 age number 1,10,20,50,.......,
3 gender 1.0 1=m,0=f

4 query_thyroxine 1.0 I=yes,0=no

5 on_antithyroid_medication 1.0 1=yes,0=no

6 sick 1,0 1=yes,0=no

7 pregnant 1.0 1=yes,0=no

8 thyroid_surgery 1.0 1=yes,0=no

9 query_hypothyorid 1,0 1=yes,0=no

10 query_hyperthyroid 1,0 1=yes,0=no

11 TSH measured 1,0 1=yes,0=no

12 TSH Analysis ratio Numeric value
13 T3 measured 1,0 1=yes,0=no
14 T3 Analysis ratio Numeric value
15 T4 measured 1,0 I=yes,0=no

16 T4 Analysis ratio Numeric value
17 category 0.1,2 O=normal, I=hypothyroid,2=hyperthyroid

Table 6.1 (Feature Constrains in Dataset [7])

Observations:
o Immediately we can hypothesize that FTI, T3, and TT4 will be good feature additions to our
models. TSH looks like it might be good as well but we need to handle the outliers for ‘target’ hypo and
analyze the attribute distribution further before making any decisions.
= Thisis all in-line with the knowledge discovered about Hormone level tests during our initial
research

VII. IMPLEMENTING
1.Random Forest Classification
Random Forest Classification is a machine learning algorithm used for classification tasks. It is an ensemble
learning algorithm that creates multiple decision trees and combines their predictions to produce a final output.

The algorithm works by building a large number of decision trees, each using a subset of the input features and a
bootstrapped sample of the training data. Each decision tree independently predicts the class label of a new input,
and the final prediction is determined by aggregating the predictions of all the trees. The most common approach
for aggregating the predictions is to use a majority vote, where the class with the most votes is selected as the final
prediction[11].

Random Forest Classification has several advantages over other classification algorithms. It is robust to noisy data
and can handle a large number of input features without overfitting. It is also easy to use and requires minimal
parameter tuning. Additionally, it provides a measure of feature importance, which can be used to identify the
most important features in the dataset.

Random Forest Classification has been successfully applied in various domains, including finance, healthcare,
and image classification. It is widely used in data science and is considered to be one of the most powerful machine
learning algorithms for classification tasks.
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Multiclass ROC curve
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Fig 7.1. (Random Forest Algorithm)
2. Missing Summary Table
target
4000 negative
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3500 hyperthyroid
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8 2000
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Fig 7.2. (Missing Summary Table)

thyroidDF['TBG'] — 96.56% missing
e The 'TBG' attribute is almost entirely missing from the dataset. This column will be removed at once!
thyroidDF['age'] — 0.045% missing
e We will also go ahead and drop these 4 observations from the dataset. All 4 of these observations
belong to observations with 'target' == 'negative'
thyroidDF['Sex'] — 3.37% missing
e There are a total of 300 observations where 'sex' is null. In an attempt to preserve some of these values,
we check how many of these observations also have 'pregnant’ == True. There are 3 such observations.
Assuming the 'pregnancy’ attribute is correct for these observations, we can confidently say these 3
observations belong to women and can change their respective values.
3. XGhbosst Classifiaction

GnidSearchCV XGBoost miogloss

— Tran

1 15 20 b X

Fig 7.3. (XGboost Classification)
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XGBoost has some amazing properties that make it extremely suitable for our data:

e It can natively handle missing values in data as long as we encode them with 0.

e It does agreat job at handling severe imbalance of classes

= especially with its sample_weight parameter to help counter heavy target class imbalance

e It can select the most important features needed during training and uses those for its tree building
4. Feature Importance
After applying the XGboost Classification the next thing to be done is for performing the feature importance
based on the classification result the model have got.

Feature importance

100 200 300 400 500 600 700

Fig 7.4. (Feature Importance)

VIIl. CONCLUSION

In conclusion, this research project explored the use of deep learning algorithms for analyzing
abnormalities in thyroid patients. The aim of this study was to investigate the potential of machine learning
techniques in identifying thyroid abnormalities using patient data. In particular, we used a random forest
classification algorithm to analyze the medical data of thyroid patients and achieve high accuracy, precision,
sensitivity, and specificity in our experiments.

The results of this project demonstrate that deep learning algorithms have the potential to significantly
improve the accuracy and efficiency of medical diagnosis. By leveraging large datasets and powerful algorithms,
it is possible to accurately classify thyroid patients and identify abnormalities that may not be visible to the naked
eye.

One of the key findings of this project is that data preprocessing and feature selection are critical for
achieving accurate classification results. In particular, we found that feature selection techniques such as principal
component analysis (PCA) can significantly improve the accuracy of the algorithm. This highlights the importance
of data quality and feature engineering in machine learning projects, and emphasizes the need for robust data
cleaning and preprocessing techniques.

The project also provides insights into the potential of deep learning algorithms for improving healthcare
systems. By automating the process of medical diagnosis, these algorithms can help reduce errors and improve
the efficiency of medical systems. This can lead to better patient outcomes and more effective use of resources.

Future work in this area can focus on exploring the use of more advanced deep learning techniques such
as convolutional neural networks (CNNSs) and recurrent neural networks (RNNs) for analyzing medical data and
improving the accuracy of medical diagnosis. Additionally, more research can be done to investigate the potential
of machine learning algorithms for identifying other medical conditions and improving healthcare outcomes[12].

Overall, this project provides a valuable contribution to the field of medical diagnosis and highlights the
potential of deep learning algorithms for improving the accuracy and efficiency of healthcare systems. By
leveraging the power of machine learning and artificial intelligence, it is possible to improve patient outcomes
and revolutionize the field of medicine.
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