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ABSTRACT
The aim of this study is to extract the hidden patterns by using data mining and artificial
intelligence techniques. The concept of artificial neural network depends on the idea that we can imitate
the working of human brain by making the right links. Artificial Intelligence has always helped in many
research areas including medical diagnosis. One of the basic methodologies for training and testing a
network by utilizing medical information is discussed here. We have used SAS for analyzing our data
and applying feed forward and back propagation mechanism for our diagnosis. The feed forward neural
network with back propagation algorithm can be used to identify the diseased ones among different set
of admitted individuals. In this paper, we have used multi-layer neural network to achieve the best
performance with the minimum epoch (training iterations) and training time.
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1. INTRODUCTION
Mesothelioma is uncommon kind of cancer in India but has always been alarming for
people overseas. The first case of Mesothelioma was found in Rajasthan during September
2015. 'Mesothelium' which is a thin layer of tissue causes Mesothelioma. It covers many organs
internally. Most of the affected areas include lining of lungs and chest-wall. The lining of
abdomen, the sac around heart and testis may be impacted. Symptoms include pain in chest,
weight loss, swelling in abdomen.
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Figure 1. Mesothelioma impact

One of the novel approaches to detect disease includes artificial neural network. Manjusha
et al. presented the classification of coronary illness by multilayer feed forward networks with
back propagation method to enhance the efficiency [1]. Kumar and Saini diagnosed lung cancer
by doing the analysis of the chest x-ray images to find the impacted area [2]. Rastogi and Bhalla
offered an investigation of neural system in finding the thyroid disease in his paper by using
feed forward neural network for the classification of thyroid. They used back propagation
algorithm for detection purpose [3]. Lundin et al. contributed artificial neural network for the
Survival Prediction in Breast Cancer. One of their aims was to find accuracy of neural network.
They concluded that Neural Networks can be essential instruments for cancer Survival
prediction [4].
Bewal et al. has worked upon detecting breast cancer by applying neural networks. In this
paper, they have presented the classical methods required for oncologists for examining breast
lesion detection. They concluded that artificial neural networks provide a good means for
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detecting breast cancer [5]. Zakhmi has presented a paper on tuberculosis by utilizing data
mining methods. It was further concluded that neural networks are superior to other different
strategies [6]. Soltani and Jafarian have discovered ANN approach for identifying Diabetes
Disease Type II. They have used MATLAB for their implementation. Their motive was to
achieve maximum accuracy. Their system resulted in 89.56% as the training accuracy and
81.49% as testing accuracy [7]. Here we will be doing data validation, cleaning and
manipulation using SAS language. This will help in analysing our data before we actually do
implementation. Also, we are using Tensor flow to implement our diagnostic system.

2. MESOTHELIOMA
2. 1. Mesothelioma Causes
More than 80% of mesothelioma cases are happened due to exposure to asbestos mineral.
Asbestos occurs naturally and it is hazardous if it gets broken or gets mixed with air particles.
These fibers are microscopic so we don’t get to know about it when we inhale. The greater the
exposure the greater the risk. Risk increases with increase in exposure to Asbestos. More than
100 million individuals have been exposed to asbeostes at the places where they work i.e who
mine asbestos, work with asbestos products. The risk increases even if someone washes the
clothes of the ones who work with asbestos. The onset of cancer after exposure to asbestos takes
around 40 years. It has longest latency period among the diseases that are caused due to
inhalation of asbestos. Simian virus 40 and genetics can also be responsible for this disease.
Mesothelioma occus when the DNA get damaged. When the genes change, the cells may
exponentially increase in number, this results in cancer. Apart from inhalation of asbestos,
mesothelioma can be caused due to exposure to zeolite. Exposure to radiation can also result in
mesothelioma.
2. 2. Mesothelioma Diagnosis in Medical History
To diagnose mesothelioma, X-Ray and CT scan is carried out. The fluid is produced by
cancer which is used to confirm the disease.Tissue biopsy is also used for the diagnosis purpose.
Blood test also helps in identifying the disease.
2. 3. Mesothelioma Prevention and Treatment Procedure
We can prevent it by reducing exposure to asbestos. Treatment of this disease can be done
by surgery, chemotherapy and radiation therapy. The process known as pleurodesis can be used
to prevent more liquid from building up around the lungs.The survival rate in the United States
is 8% after the 5 years from diagnosis.
2. 4. Mesothelioma Statistics in World
In 2015, around 60,800 individuals had mesothelioma.Also, 32,000 individuals passed
away due to it. The rates of mesothelioma is different in various areas of the world. These are
higher in Australia, the United Kingdom, and lower in Japan. It occurs in about 3,000 people
per year in the United States, more often in males than females. Since. This rate of hasincreased
since 1950s.
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This disease is commonly detected after one reaches age 65 and most passings happen
around 70 years of age. Till date, the ratio of men to women diagnosis is 4:1. This disease was
uncommon before asbestos was utilized for commercial purpose. One of the deadliest aspects
of this disease is that, it can remain undiagnosed for years, as its symptoms are similar to many
other diseased conditions and thus, gets easily confused with more common health ailments.
Health experts therefore suggest that understanding of this type of cancer; alongside its
symptoms and related diagnosis, is important to fight this fatal condition; now becoming
common with Indians as well. 40 countries have banned white asbestos also known as
chrysotile.WHO stated that at least 90 thousand people die annually across the world from
asbestosrelated diseases such as mesothelioma, lung cancer and asbestosis.

3. ARTIFICIAL NEURAL NETWORK
The concept of Artificial neural network depends on the idea that we can replicate the
working of human brain by making the right connections [8]. It is done by using silicon and
wires as living neurons and dendrites. It is a machine learning algorithm. This means that we
train the machine to work as human brain. There are more than 85 billion nerve cells
(i.e.neurons) in human brain. Axons are used to connect these to other hundreds and thousands
of cells. The inputs from the sensory organs or external environment are accepted by Dendrites.
These further produce the electrical impulses. The message is then sent by neuron to other
neurons. They can either handle the issue or discard as per the received message.
Neurons fire above a particular threshold value such as a step function.

Figure 2. Example Function of Neuron

Artificial Neural Networks include multiple nodes. The nodes impersonate biological
neurons of human brain. There are links between neurons through which they interact. Simple
operations (i.e. mathematical calculations) are performed once the nodes take input. The result
of these operations is sent to other neurons. Each link is assigned some weight. These links are
also known as synapses. This is how ANN learn the system by altering weights.
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Figure 3. Human Brain Neurons

4. MULTILAYER PERCEPTRON
Artificial neural network is a multilayer network. It consists of different layers where each
layer has its own set of neurons such as input layer neurons, hidden layer neurons and output
layer neurons. The connections or links between these neurons are assigned weights. We
usually use weights with real values that can be adjusted to achieve our expected output.
Experimenting artificial neural network requires three parts, the first part is the training
part. The second one is the validation part and the third one is the testing part. Training dataset
is used to teach the network a complex problem that it wants to solve. It trains how we want the
system to behave. The validation dataset is used to stop the neural network during training,
when it's moving towards over fitting. It is used to prevent over fitting in neural network. The
test data is used in the network to assess the performance of the network. It is to test whether
the network has really understood the pattern or not. We find accuracy here.
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Figure 4. Typical Artificial Neural Network

Many algorithms have been used in Artificial Neural Networks. One such algorithm is
Multilayer Perceptron (MLP). Multilayer Perceptron is trained with the back propagation
network by updating the weights. It is further tested by feed forward network. The Fig. 4.
depicts a feed forward neural network. Back propagation neural network is a supervised
learning i.e. it is learned by example. It is the most well-known neural network since it is simple
to understand and easy to apply. Back propagation neural network is a learning technique that
includes adjusting the weight while propagating from the sink to the source.
The aim of this learning system is to have a minimal error i.e. maximum accuracy while
obtaining outputs which is the similar or closer to the target. During propagation, the inputs are
provided to the network to learn the patterns. The neurons in the input layer are identified by
the number of attributes or application required in the experiment. The output from the input
layer is forwarded through the weight to the hidden layer. The hidden layer includes two
different processing functions i.e. sum function and activation function. The activation function
used in this research is sigmoid function.

5. DATA ANALYSIS
Extracting useful information from data is known as data analysis [9]. It includes different
steps:
a. Collecting or Preparing data
b. Cleaning Data
c. Applying models
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d. Identifying patterns
e. Generating reports
5. 1. Dataset attributes
Malignant Mesothelioma data is used in this study. The different attributes used for study
include
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

Age,
Gender,
Ache on chest,
Duration of asbestos exposure,
Duration of symptoms,
Dyspnoea,
Weakness,
Asbestos exposure,
White Blood cell count (WBC count),
Platelet count and
class of diagnosis.

Figure 5. 1. Dataset Snapshot
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5. 2. Analysing the dataset

Figure 5. 2. Renaming the variables to common terms to analyse the data.
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To analyse the dataset we will be renaming the integer values to the common terms such
as 0 for ‘Female’ and 1 for ‘Male’.
A pie chart is created to analyse the Male-Female count comparison with respect to
Healthy and mesothelioma detected patients.

Figure 5. 3. Pie Chart showing Male-Female count comparison with respect to Healthy and
mesothelioma detected patients
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So here, we have a dataset including parameters such as white blood cells count,
haemoglobin, duration of asbestos exposure, duration of symptoms, dyspnoea, ache on chest,
weakness, habit of cigarette etc. upon which the output will be dependent. The output can be
one of the two cases i.e. either the patient is healthy or not. If the patient is healthy then its value
is 1 in dataset, if mesothelioma is detected, then it's 2. We'll divide our dataset into 2 parts,
training and validation. We'll train our system using the training dataset and validation dataset
will be used to test our system.
We have multiple layers here:
a. Input layer
b. Hidden layers
c. Output layer
There are multiple nodes on each layer. When the input is provided to input layer, it is
multiplied with weight. Then these values are added further. It is then forwarded to the hidden
layers. Similar multiplication and summation is carried out at each layer including output layer.
Once we get the output, we compare it with our target value. Our target value symbolizes
presence or absence of mesothelioma. The difference or error is found at output layer. This is
called Mean square error. Then we'll do back propagation of this error.
This means that we will be minimizing our error by adjusting weights. We will have
number of epochs (i.e. iterations) to reach minimum error and thus the weights used to achieve
the same. We have activation function as well, such as sigmoid function. This will be the used
at the hidden layer and output layer. Now, once the weights are identified, we can validate that
our system is giving right results with maximum accuracy.

Figure 5. 4. Steps included in our system
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6. COMPARISON TABLE

Figure 6. 1. Accuracy increase with increase in nepochs

Figure 6. 2. Accuracy increase with increase in l_rate and nepochs
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Figure 6. 3. Accuracy increase with increase in nhidden

7. CONCLUSION
In this paper, MLP Back Propagation Neural Network is proposed to predict the
Mesothelioma. The Proposed system used nearly 35 significant medical attributes for
Mesothelioma predictions. The experiment displays good performance.
Moreover, the accuracy is compared with respect to number of epochs and k-folds. The
results from experiments depict that the MLP with appropriate training algorithm can be a
powerful instrument to foresee Mesothelioma with enhanced exactness.
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