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Abstract: According to statistics, lung cancer is the leading cause of cancer related deaths compared to any
other type of cancer in the world. Lung cancer is contributing about 1.3 million deaths per year globally. Further,
these reports indicate that the survival rate of lung cancer is only 14 percentages but still, if defective nodules are
detected at an early stage, the survival rate can be increased up to 50 percentages. Thus the early detection of
lung nodules is important in the treatment of lung cancer. These research papers contribute survey of Lung

cancer identification in various aspects.
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1. Introduction

Lung cancer is a disease characterized by uncontrolled
cell growth in tissues of the lung. If left untreated, this
growth can spread beyond the lung in a process called
metastasis into nearby tissue and eventually, into other
parts of the body. Most cancers that start in lung,
known as primary lung cancers, are carcinomas that
derive from epithelial cells. The most common cause of
lung cancer is long-term exposure to tobacco smoke,
which causes 80-90% of lung cancers. Worldwide, lung
cancer is the most common cause of cancer-related
death in men and women, and is responsible for 1.38
million deaths annually, as of 2008. In lung cancer
research, one of the most sensitive methods for
detecting pulmonary nodules is Computed Tomography
(CT), in which a nodule is defined as a rounded and
irregular opaque figure on a CT scan, with a diameter
up to 30mm. Each scan contains hundreds of images
that must be evaluated by a radiologist, which is a
difficult process. So for this reason, the use of a
Computer-Aided Detection (CAD) system can provide
an effective solution by assisting radiologists in
increasing the scanning efficiency and potentially
improving nodule detection.

2. Related work

Wook-Jin Choi et al. [1] proposed an automated
pulmonary nodule detection system based on a genetic
programming (GP)-based classifier. Thresholding and
3D-connected component labeling are used to segment
the lung volume. Optimal multiple thresholding and

rule-based pruning are applied to detect and segment
nodule candidates. A GP-based classifier (GPC) is
trained and used to classify nodules and non-nodules.
This method reduces the number of false positives in the
nodule candidates, achieving 94.1 % sensitivity at 5.45
false positives per scan. Shanhui Sun et al. [2] proposed
a fully automated approach for segmentation of lungs
with high-density pathologies. A novel robust active
shape model (RASM) matching method is used to
roughly segment the outline of the lungs. Then, an
optimal surface finding approach is utilized to adapt the
initial segmentation result to the lung. An evaluation on
30 data sets with 40 abnormal and 20 normal lungs
resulted in an average Dice coefficient of 0.975+ 0.006
and a mean absolute surface distance error of 0.84+
0.23 mm, respectively. This method shows better
segmentation results compared to two commercially
available lung segmentation approaches.

Tao Xu et al. [3] proposed an automatic lung field
segmentation technique to address the inadequacy of
ASM in lung field extraction. In this paper, an
automatic global edge and region force field guided
method with non-linear exponential point evolution for
lung field segmentation, by introducing global edge and
force field information together with a new point
evolution technique is proposed. Experimental results
demonstrated that the proposed method is time efficient
and improves the accuracy, sensitivity, specificity and
robustness of the segmentation results, compared to the
typical ASM and hybrid LSSP. The experimental
results using both normal and abnormal chest
radiographs show that the proposed technique provides
better performance and can achieve 3-6% improvement
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on accuracy, sensitivity and specificity compared to
traditional ASM techniques.

Temesguen Messay et al. [4] have presented a novel
computer aided detection (CAD) system for the
detection of pulmonary nodules in thoracic CT images.
The proposed CAD system combines intensity
thresholding with morphological processing to detect
and segment nodule candidates simultaneously. A set of
245 features is computed for each segmented nodule
candidate. A 7-fold cross-validation performance
analysis using the LIDC database only shows CAD
sensitivity of 82.66% with an average of 3 FPs per CT
scan/case. Eva M.van Rikxoort et al. [5] proposed a
method for automatic segmentation of pulmonary lobes
from computed tomography (CT) scans is presented
that is robust against incomplete fissures. The method is
based on a multiatlas approach in which existing lobar
segmentations are deformed to test scans in which the
fissures, the lungs, and the bronchial tree have been
automatically segmented. The method is evaluated on
two test sets of 120 scans in total. The results show that
the lobe segmentation closely follows the fissures when
they are present. When the fissures are incomplete, an
observer study shows agreement of the automatically
determined lobe borders with a radiologist for 81% of
the lobe borders on average.

Xujiong Ye et al. [6] investigated a new CT lung
nodule Computer Aided Detection (CAD) method for
detecting both solid nodules and Ground-Glass Opacity
(GGO) nodules. The methodology uses Antigeometric
diffusion, which diffuses across the image edges, is
used as a pre-processing step; adaptive thresholding
technique is used to segment the potential nodule
objects. The proposed methodology uses a classification
technique called Support Vector Machine (SVM), to
reduce the number of false positive (FP) objects. The
experimental results give an average detection rate of
90.2%, with approximately 8.2 FP/scan. The two
difficulties are the detection of nodules that are adjacent
to vessels and which are non spherical in shape. In this
approach produce shape-based genetic algorithm
template-matching (GATM) method for the detection of
nodules with spherical elements. A fitness function is
defined by combining a 3D geometric shape feature and
global nodule intensity distribution. This method has
been validated on a clinical dataset of 70 thoracic CT
scans that contains 178 nodules. A total of 160 nodules
were correctly detected by the proposed method and
resulted in a detection rate of about 90%, with the
number of false positives at approximately 14.6/scan.

Feature subset selection method based on genetic
algorithms to improve the performance of false positive
reduction in lung nodule computer-aided detection [7].
It is coupled with a classifier based on support vector
machines. This approach find the automatically the
optimal size of the feature set, and chooses the most
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relevant features from a feature pool. Its performance
was tested using a lung nodule database acquired by
multislice CT scans. Han, H. et. al [8] explored CAD
system based on a hierarchical vector quantization
scheme. Compared with the commonly-used simple
thresholding  approach, the high-level  Vector
quantization yields a more accurate segmentation of the
lungs from the chest volume. In identifying initial
nodule candidates (INCs) within the lungs, the low-level
Vector quantization proves to be effective for INCs
detection and segmentation.

Identification of genetic and environmental factors
is very important in developing novel methods to detect
and prevent cancer. The multi layered method
combining clustering and decision tree techniques to
build a cancer risk prediction system is proposed [9]
which predicts lung, breast, oral, cervix, stomach and
blood cancers and is also user friendly, time and cost
saving. This research uses data mining technology such
as classification, clustering and prediction to identify
potential cancer patients.

Learning method based on unsupervised learning
which can be used in building a predictive model for
early detection of lung cancer [10]. In this research,
ANN can be used to predict the disease even with the
occurrence of new symptoms. Then the disease can be
further analyzed by extracting the resultant weight
vector after the training process.

Monali Dey et al. [11] survey facilitate the most
common data mining algorithms, implemented in
modern Healthcare Decision Support Systems, and
evaluate their performance on several medical datasets.
Three algorithms were chosen: C4.5, Multilayer
Perceptron and Naive Bayes and different disease
database are taken.

Medical images mining is a promising area of
computational intelligence applied to automatically
analyzing patient's records aiming at the discovery of
new knowledge potentially useful for medical decision
making. Zakaria suliman et. al [12] used data mining,
techniques such as neural networks and association rule
mining techniques, for detection and classification Lung
Cancer in X-Ray chest films.

Support vector machine (SVM) is a popular method
for classification, but there are few methods that utilize
SVM for survival analysis in the literature because of
the computational complexity. Zhengiu Liu [13]
proposed method can simultaneously identify survival-
associated prognostic factors and predict survival
outcomes.

Cloud computing is one of the major Information
Technology (IT) trends that adopt IT maximum utility.
It aids to analyze larger datasets for the hiding
information. Existing methods may have a good
performance, but it takes a lot of time to analyze
microarray data. Ming-Tai et al. [14] investigate the
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Genetic algorithm (GA)-Fuzzy-based voting mechanism
combined with the Hadoop to find the critical genes that
affect the symptom and increase the speed to voting
mechanism adopted the Hadoop technique. Lung cancer
is a cancer that starts in the lungs. Smoking is the
biggest risk factor of lung cancer. The more years and
larger number of cigarettes smoked the greater the risk
of developing lung cancer. The average age of some one
Diagnosed with lung cancer is 65 to 70 years old, but
people who are younger can develop lung cancer.
Young adults who have never smoked also can develop
lung cancer [15].

3. Conclusion and Further Direction

This survey illustrates the Lung cancer detection
through data mining approach. Further author may be
investigating the clinical decision support system for
mining Lung Cancer.
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