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Abstract— Recently, thyroid diseases are more and more spread 

worldwide. There are many factors that affect the functionality 

of thyroid disease like trauma, infection, diet etc. It is necessary 

and important to prevent thyroid disease rather than a cure. 

The reason is majority of treatments includes in long term 

medication. This paper includes the literature survey on thyroid 

disease prediction using machine learning. The authors did the 

literature survey on Support Vector Machine model.  

Keywords—Dataset, Support Vector Machine(SVM), 

Sensitivity, Specificity, Accuracy. 

I. INTRODUCTION 

 

The Thyroid is a little butterfly-formed organ that is 

situated at the base of the neck beneath the voice box is a 

piece of the endocrine framework. The thyroid makes two 

iodine containing hormones1. 1.Thyroxine (T4) 2. 

Triiodothyronine (T3). In any case, the disease of thyroid 

must discharge a fitting measure of hormones into the 

circulatory system. This movement controlled by the 

pituitary organ, which produces Thyroid Stimulating 

Hormone (TSH), Stimulates not animated the arrival of both 

T4 and T3. The numbers 3 and 4 allude to the quantity of 

iotas of iodine in the hormones. At the point when thyroid 

over produces and exorbitantly secretes hormones, this 

condition is hyperthyroidism (overactive thyroid). The 

inverse situation when hormones are inadequately created 

and discharged is hypothyroidism (under dynamic Thyroid). 

A portion of the more regular hormonal issue is connected 

with the thyroid organ, which is a piece of the endocrine 

framework Hypothyroidism causes the majority of the 

body’s procedures to back off and may expand heart assault 

hazard due to uplifted cholesterol levels. This frame work is 

about gathering of organs that emit chemicals called 

hormones specifically into the circulation system  

The objective of the proposed study is to make a 

comparative study of thyroid cancer prediction using SVM 

techniques. The segmentation of thyroid cell regions is 

performed by mathematical morphology segmentation 

method. 

The parameters sensitivity, specificity and diagnostic 

accuracy (DA) are derived from the diagnosis report by, 

SENSITIVITY = TP/(TP+FN) 

SPECIFICITY = TN/(TN+FP) 

DA = (TP+TN)/(FP+FN+TP+TN) 

II. LITERATURE SURVEY 

Over the past few years, to estimate the cause of cancer a 

number of researchers have attempted. In spite of these 

mindful attempts, through a complicated web of multiple 

causes of cancer has evolved more and more clearly, but also 

as counterpart, certain exposures to attempt in order to assign 

a certain role that causes cancer.  

 Although there are many techniques and methods 

to screen and treat some cancers. Even in developed 

countries, there are certain limitations in terms of clinical 

interventions for cancers, and to use and access the existing 

equipment and technologies, that clearly states the effect of 

treatment. Thus, the primary prevention through 

environmental and lifestyle interventions will actually offer 

the proper option in reducing the increase and large burden 

of cancer worldwide. There are many sources of uncertainty 
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to detect the risks, especially those that involve extrapolation 

and hazard.  

 There are many risk factors that causes cancer like 

sex, age, diet, lifestyle, environmental effect, smoking, 

alcoholic addiction, depression etc. The impact of risk 

factors is just an approach which is used in order to 

investigate the association of the risk factors with the 

response and explanatory variable and in order to represent 

the result in terms of graphical representation.  

 As measured by the proportion of cancer 

magnitude, with which it is associated, the importance of 

factors is one initial point to decide the development of 

preventive strategies. However, if all the factors were 

equally understood and preventive strategies, equally 

available were considered then the reduction of cancer will 

increase gradually. Under real conditions, strategies which 

can be implemented receive preference. 

 

SVM classifier is a successful technique for pattern 

classification problems. Traditional classification approaches 

perform poorly because of the high dimensionality of the 

data, but support vector machines can avoid the pitfalls of 

very high dimensional representations. The kernel-based 

SVM classifier is used to assess the performance of the 

diagnostic system for achieving high classification accuracy. 

The kernel method finds nonlinear boundaries using kernel 

functions such as Gaussian functions, polynomial functions, 

and sigmoid functions. 

In this work, the study was on linear kernel function has 

been used for binary classification problem with the input 

vector composed of the texture features derived by the 

feature extraction methods. In this approach, the optimal 

boundary passes the midpoint between benign and malignant 

feature sets. Although the distribution of each set is 

unknown, this boundary is expected to be the optimal 

classification of the sets, since this boundary is the most 

isolated one from both of the sets used.  

The table given gives the details about summary of the 

different neural network models conducted in the survey 

between 1992-2016. There are different methods used in the 

summary and the references made is given. Of course, 

learning is a very wide domain. Machine learning is divided 

into several branches which deals with different types of 

learning. 

  

Proposed 

year 

Reference Method used 

1991 26 Expert system oriented 

methodology 

1998 27 The cross validation Variable 

selection Regression Method 

2002 32 MLP with back spread Quick back 

propagation(FBP) Conic segment 

capacity Neural networks(CSFNN) 

2005 36 Multivariate Analysis 

2008 14 

33 

Fuzzy cognitive Map(FCM) 

ESTDD(Expert system thyroid 

disease diagnosis) 

2009 12 SVM Probabilistic neural 

networks 

2009 21 AIRS(Artificial Immune 

Recognition System) 

2009 5 RBF, Back Propagation Learning 

vector Quantization(LVQ) 

2011 11 Learning vector 

Quantization(LVQ) 

2011 16 GDA(Generalized Discriminant 

Analysis),WSVM(wavelet Support 

vector Machine) 

2012 44 PCA(Principle component 

Analysis) ELM(Expert Learning 

Machine) 

2012 23 Decision tree attribute splitting 

rules 

2013 26 MLP,RBFN,C4.5,CART,REP 

2014 1 BPN ,RBF, LVQ 

2015 54 MLP ,RBF ,SPSS 

2015 52 Levenberg Marquardt Method 

2016 49 LDA(Linear Discriminant 

Analysis) 
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Fig 1 Types of Machine Learning 

Supervised Learning  

Consider the example, detecting spams in the email, we 

consider a method in which the learner receives training e-

mails for which the label not-spam/spam will be provided. 

On the fundamentals of such training data, the learner can 

figure out a rule to label a newly arrived e-mail message. 

This example follows supervised learning.
 
This algorithm 

contains a target/result/outcome variable also called as the 

dependent variable that is to be predicted out from a given 

set of independent variables or predictors  

Unsupervised Learning 

 Consider the example of anomaly detection. For 

the anomaly detection, every learner detects the unusual 

messages in the mail. Expertise will predict the information 

that is missing for the data to be tested.  However, there is no 

difference between the test data and the training data set.
 
 

 In the unsupervised learning, there is no such target 

or result or outcome variable to determine or predict or 

estimate the outcome. Basically, it is used in clustering 

population which is in different groups, that is widely used for 

grouping or segmenting people or customers in different 

groups for a particular intervention. K-means, algorithm are the 

best examples. 

Reinforcement learning 

This algorithm can be used when the training data set 

needs to make certain specific decisions. It works like: 

machine is trained to work in such a way that it trains itself 

continuously using trial and error method. Machine learns 

from its past experience and tries to stick on to the best 

possible knowledge in order to make accurate decisions. For 

example, Markov decision process.
 
 

The following are few common Machine Learning 

Algorithms: 

1. SVM 

2. Decision Tree 

3. KNN 

4. K-means 

5. Random Forest 

6. Logistic Regression 

7. Linear Regression 

8. Naïve Bayes 

9. Dimensionality Reduction Algorithms 

10. Gradient Boosting Algorithms 

III.CONCLUSIONS 

Thus, the above literature survey shows that the machine 

learning algorithms are involved in the study of the 

determining the analysis of the thyroid cancer. Thus, the 

study of cancer using many machine learning algorithms 

gives us the best result. The accuracy also increases with 

this. 
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