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Abstract
Lung Cancer is the leading cause of death among all the cancers’ in today’s world. The survival rate of the patients is 85% if the
cancer can be diagnosed during Stage 1. Mining of the patient records can help in diagnosing cancer during Stage 1. Using a
multi-class neural networks helps to identify the disease during its stage 1 itself. The implementation of multi-class neural
networks has yielded an accuracy of 100%. The model created using the neural networks approach helps to identify lung cancer
during Stage 1 itself, thus the survival rate of the patients can be increased. This model can serve as pre-diagnosis tool for the
practitioners.

Keywords Datamining .Multi-class neural networks

Introduction

Cancer is a broad term used to refer to a condition where the
body’s cells begin to grow and reproduce in a disorderly way
to form lumps or masses of tissues called tumors. These cells
can then overrun and devastate healthy tissue and also the
organs. Cancer begins in one part of the body before spreading
to other parts. There are around 100 different kinds of cancer
[1]. Tumors nurture and affect with the all the systems of the
body such as the nervous, circulatory and digestive, and dis-
charge hormones that modify functions of the body. Normal
cells in the body usually have a systematic path of growth,
detachment, and death. When the apoptosis process breaks

down, cancer initiates to form. Cancer cells do not have fore-
seen death but endures tomature and replicate which leads to a
huge volume of atypical cells that propagates out of control.
Damages in DNA mutations can outcome uncontrolled
growth and therefore, impairment to the genes are intricate
in cell division. The gene types that are accountable for the
cell division course are the tumor suppressor genes, onco-
genes, DNA-repair genes and suicide genes. Cancer transpires
when the cell gene mutation make the cell incapable to correct
the DNA damage. A carcinogen is any substance that is an
agent directly act as a source of cancer cause. Carcinogens do
not cause cancer in every case and all the time. When human
bodies are subjected to carcinogens, free radicals are made
that tries to snip electrons from further molecules in the body.
These free radicals harm cells thus distressing their capability
to serve as normal. There are also likelihoods to have positive
genetic mutations during birth or an imperfection in gene that
could likely develop cancer during the later stages in life. The
amount of probable cancer-causing mutations in our DNA
surges as the age increases. This marks age an imperative risk
factor for cancer.

Initial diagnoses of cancer can significantly improve the
probabilities of successful treatment and survival. Medical
practitioners use evidence from signs and several other proce-
dures to spot cancer. Certain imaging procedures such as CT
scans, X-rays are used commonly in order to discover where a
tumor is sited and what organs could conceivably been affect-
ed. Medical practitioners sometimes make use of a lean tube
with a light and camera at the one end of the tube, to look out
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for deformities inside the body. The unconditional way to
diagnose cancer is removing cancer cells and observing them
under a microscope which is refer as biopsy. Further types of
molecular diagnostic tests are often engaged as well.
Practitioners will analyze the carbohydrates, proteins and fats
and also the DNA in the human body at the molecular level.
Molecular diagnostics, imaging techniques and biopsies are
all used collectively to diagnose cancer.

Cancer is one of the foremost grounds of death in the
United States. Lung cancer is the prominent cause of
cancer death in most of the adults; leukemia is the com-
mon cancer that is found in young children. The cancers
that has been identified early, before metastasis, have the
greatest cure rates. Nowadays, there are large number of
screening tools to facilitate early identification and treat-
ment [2]. Nevertheless, cancer is diagnosed only at a
very later stage when the cancer has been aggravated to
other parts of the body. All the existing methods can
diagnose cancer only after the disease has crosses Stage
1. The stage defines which selections will be suitable for
treatment and enlighten prognoses. The commonly used
cancer staging method is the TNM system where the T
(1-4) value specifies the size and also the direct degree
of the primary tumor. The N (0-3) shows the grade to
which the disease has extended and M (0-1) refers
whether the cancer has spread to other organs in the
body. Though most of the Stage 1 tumors are curable,
the Stage 4 tumors are neither untreatable nor inoperable.
However, early analysis can amplify the 5 year survival
rate of the patients.

As the extent of data is growing proportionally with the
magnifying population, there is a great need to excavate
the knowledge from the data. Pattern extraction, in other
words, the data mining makes it contribution much to-
wards this and uncovers its application in various diverse
fields including the healthcare industry. The data mining
is the method of analyzing through historical data provid-
ing an insight into the patterns from hefty dataset.
Researchers are signifying that the application of data
mining techniques in identifying pre-diagnosis of the dis-
ease can improve practitioner performance. Lung cancer,
a disease being highly dependent on historical data can
employ data mining for its early detection.

This paper proposes a model for assessing if applying data
mining techniques to lung cancer dataset can provide trust-
worthy performance in the detection of lung cancer at the very
early stage. The paper is organized as follows: Section 2 pro-
vides a literature survey on using data mining techniques on
gene expression data which helps in the early diagnosis of
lung cancer. Section 3 deals with the data collection and the
method used. Section 4 discusses on the equality test and the
experimental evaluation of the classification. Section 5 covers
the implementation and conclusion.

Literature survey

Several data mining techniques have been projected during
the last few decades for the diagnoses of lung cancer.

Oncologists say that the mutation in cancer is not only
present in the tumor affected area but also in the entire body
if the gene has been inherited [3]. If the gene is an inherited
cancerous gene, the nodule can be found at an early stage.
Such gene can be found only by means of extracting the pat-
tern from the previously available gene data as the type of
oncogene and the tumor suppressor gene varies from person
to person. In this case, the person need not be a smoker. There
are around 20,000 deaths every year because of lung cancer
among the people who have never smoked.

Gazdar et al. have specified that pinpointing the informa-
tion on gene and information on the mutation gives re-
searchers a clear target of the therapy that could be undertaken
[4]. Data mining can serve as one such technique in
pinpointing the gene and its mutation as the experts in the
field of bioinformatics and biostatics need to analyze loads
of data points from the specimen given to them by the
clinicians.

Roslan et al. proposed a method to predict the survival of
patients with NSLC unsupervised hierarchical clustering and
Pearson correlation [5]. It has been found that there are some
distinct gene profile that significantly predict the survival rate.
These significant gene could be useful to predict early diag-
noses of NSLC.

In 2012,Wang et al. came upwith a seed-based approach to
identify risk disease sub-networks in human lung cancer [6].
In this paper, the Gene Ontology is incorporated into the mi-
croarray gene expression to pinpoint the differentially
expressed gene using augmenting fuzzy measure similarity.
This method indicates that the sub networks based on disease
specific could provide specific information for the develop-
ment of precision prediction and therapies for lung cancer.
This method also uncovers the relationships among genes/
proteins and how one gene can affect other gene.

The tumor suppressor genes have been predicted by
performing clustering techniques on the profile of developmen-
tal stage gene expression by Nitin et al. [7]. The work mainly
focuses on identifying the differential feature that serves poten-
tially to differentiate between drivers and passengers. Here, the
main challenge was to reproduce the result at a higher level of
significance using the k-means classification approach.

Radha et al. have worked on data mining techniques to
identify the gene expression profile of breast cancer patients
[8]. This technique recognizes a set prognostic biomarkers
that are responsible for causing breast cancer. The classifica-
tion accuracy of k-means is dependent on the initial cluster
centroid selection which is a major difficulty faced with the k-
means algorithm. Halder et al. presented a semi-supervised
classification technique, i.e., fuzzy k-nearest neighbor, which

211 Page 2 of 6 J Med Syst (2019) 43: 211



makes use of both unlabeled and labelled samples to improve
the accuracy of prediction for cancer classification [9]. The
technique is being applied on various gene expression datasets
of cancer. The fuzzy classifiers used gives better accuracy in
class prediction of cancer classification problem because in
gene expression data, the classes have overlying nature. The
class is predicted to be taken whose fuzzy membership is
more. Since it makes use of fuzzy algorithm, a clear cut
boundary among the classes is not established.

Wei et al. aims to perform a hierarchical clustering of lung
cancer related genes. Here, 367 genes downloaded from the
Gen Bank have been clustered and the correlativity between
the clusters and the Gene Ontology function classification
have been studied [10].

In 2004, Dettling previously came upwith the bag boosting
technique for tumor classification for the gene expression data
[11]. The major goal of this approach was to make the class
prediction of cancerous malignancies at an early stage. The
Bag Boosting consistently lesser the misclassification error
rate and is also found to do better than random forest and
support vector machine but this technique is time consuming
as it take longer time for fitting in complex prediction tools.
Whatever the case may be, as the size of the dataset rises the
prediction accuracy falls.

Artificial neural networks (ANN) provide a dominant tech-
nique to help doctors to analyze, come up with a model and
make logics out of composite clinical data through a compre-
hensive collection of medical applications [12]. The neural
network takes a broad view from the encoded input data to
patterns that are built-in the data, and utilize these patterns to
make classifications of the data. It is basically a model created
mathematically on the basis of biological neurons of human
brain.

As per the survey done by Juliet et al. about the diagnoses
of lung cancer, it suggests that Self Organizing Map could

give a better classification compared to other neural network
approaches as the network has the capability of adapting to
human brain [13, 14].

Material and methods

The data used here is the secondary data which has already
been collected from the https://data.world/cancerdatahp/lung-
cancer-data.

Experimental evaluation

Steps in mining process

Data preprocessing The patient report collected must be proc-
essed before applying classification techniques as there might
be missing data or irrelevant data. This step is important to get
accurate results.

Data classification Machine learning algorithm is applied on
the records to perform classification. Here, we use multi-class
neural networks to perform the classification.

Pattern extractionOn successful classification, the underlying
pattern has to be extracted to identify the split attributes. The
attributes/parameters that contribute much towards the diag-
nosis is identified here and put in chronological order.

Pattern representation The identified pattern has to represent-
ed in a form so that the medical practitioner can use this
information/knowledge for further analysis of the disease.
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Proposed method

The proposed system involves multi-class neural net-
works algorithm. This follows the supervised learning.
The goal of this is to discover some underlying structure
of the data. This algorithm requires a tagged dataset. The
lung cancer dataset obtained as input from the https://
data.world/cancerdatahp/lung-cancer-data database for
lung cancer is divided into two sets, as the training
data and the testing data. The algorithm performs the
classification based on the knowledge learnt from the
training data during the learning process.

Experimental evaluation

Multi-class neural networks

A neural network is a set of layers that are interconnected. The
first layer is the inputs which are connected to an output layer
by an acyclic graph which is comprised of weighted edges and
nodes. Multiple hidden layers are present between the input
and output layers. The relationship between inputs and out-
puts is obtained training input data of the neural network. All
the nodes in a layer are associated by the weighted edges to
nodes in the successive layer.

Fig. 1 Snapshot of the classification

Fig. 2 Classification of the patient record represented in histogram Fig. 3 Confusion Matrix
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In order to calculate the output of the model for an input,
value is calculated at each node in the hidden layers and in the
output layer. An activation function is then applied to that
weighted sum.

Implementation and result

After performing the classification using multi-class neural
network algorithm, the classification happens as given in
Fig. 1.

The graphical representation of the multi-class classifica-
tion is given in Fig. 2.

The prediction accuracy for each of the classes is as per
Fig. 3.

Figure 4 shows the overall implementation of the model.

Conclusion

To assist medical practitioners in the diagnoses of lung cancer,
recent research has looked into the development of computer
based tools [15]. As discussed in [16], X-ray, biopsy, sputum
cytology are not suitable for patients with other pathologies. In
this paper, a brief discussion is carried out on the various
prevailing techniques existing in cancer diagnoses and ulti-
mately come up with a conclusion that the multi-class neural
networks could yield a better performance compared to other
machine learning technique. The algorithm is implemented
using Azure Machine Learning Studio. It has been found that
the supervised method did give a very good accuracy. The

method can also be used for the diagnoses of cancers like
the breast cancer. This model can help assist medical practi-
tioners in the pre-diagnoses process for early detection of can-
cer thereby increasing the 5 year survival rate of the patients.
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