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Abstract: Nowadays, many researchers try to find out a system that enables to detect and expect diseases early so as to find 

the appropriate precaution or medical treatment of it. One of the leading causes of death worldwide is Cancer. Most of the 

deaths from this disease are due to late prediction and detection. According to the American Cancer Society (ACS); lung 

cancer is the second most common cancer; it accounts for about 13% of all new cancers. It is expected to have a 221, 200 new 

cases of lung cancer in 2015 with 158, 040 estimated deaths from lung Cancer [1]. The main objective of this study is to reach 

the highest accuracy and speed of its predecessors and this is what has been obtained. 
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1. Introduction 

Effective detection of lung cancer in its early stages is 

considered as a significant aspect for rescuing the lives of 

many patients by enabling patient to avoid risk factors. In 

this paper a machine learning technique is applied for early 

prediction of lung cancer and detection. Machine Learning 

(ML) is a branch of artificial intelligence (AI) that uses a 

variety of statistical, probabilistic and optimization methods 

which enables the computer to learn from past examples. One 

of these optimization methods is Genetic Algorithms (GA) 

that uses the combination of selection, recombination and 

mutation to evolve a solution to a problem. This research 

uses this novel technique to generate early solutions for lung 

cancer disease. Due to non-deterministic of genetic algorithm 

we enable to deal with the gene variation with highly 

accuracy and minimize searching time. In [2] a GA is used as 

a method of feature (genes) selection for the support vector 

machine and artificial neural network to classify lung cancer 

status of a patient. In [3] a system is developed to test the 

cancer risk level using data mining. In [4] three classifiers 

namely Support Vector Machine (SVM), Artificial Neural 

Network (ANN), and K-Nearest Neighbour (k-NN) are 

applied for the detection of lung cancer to find the severity of 

disease (stage I or stage II). 

This paper is organized as follows. Section II, presents the 

related work of existing lung cancer detection algorithms. In 

section III, provides the proposed algorithm. In section IV, 

offers analysis of the proposed algorithm. Finally, section V, 

offers findings and discussions. 

2. Related Work 

Authors in [5] demonstrated the evaluation method for 

identifying predictive Gene. They merged between the GA 

combination and KNN. Then they rank the GA output. Based 

on ranking process, system applied Leave One-out Cross 

Validation (LOOCV) for error estimation. The main 

advantage of this model has a good accuracy on training 

dataset. 

In [6] provides the modelling of the lung cancer Ontology 

in OWL 2. The proposed system represents online clinical 

decision support application. The proposed algorithm 

classifying patients’ situation then producing the guide line 
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based treatment recommendations with the help of 

ontological inference. The key objective of Lung Cancer 

Assistance LCA assists clinicians by inferring and analysing 

existing patient data to make a meaningful outcome based on 

clinical guideline rules. 

A new algorithm in [7] is introduced by using different 

MATLAB procedures to implement the different classes of 

Image processing. Initially a pre-processing technique is 

applied on the captured Image to improve image quality. 

Secondly, a segmentation method is applied partition the 

under consideration image into multiple segments. Finally, a 

Feature extraction process is implemented to get more 

accurate results by using various enhancement and 

segmentation techniques. 

A novel algorithm presented in [8] by employed two 

segmentation processes, Hopfield Neural Network (HNN) 

and a Fuzzy C-Mean (FCM) clustering algorithm, for 

segmenting sputum color images to detect the lung cancer in 

its early stages. Based on research conclusion the HNN 

segmentation results are more accurate and reliable than 

FCM clustering in all cases. The segmentation results will be 

used as a base for a Computer Aided Diagnosis (CAD) 

system for early detection of lung cancer which will increase 

the probabilities of survival for the patient. 

 

In [9] a new proposed system presented, the system aims 

to early detecting the lung cancer. This system can achieve 

the pre-processing process based on CT and BET captured 

images. Additionally it can improve the image quality by 

using histogram equalization and Median filter. Thereafter a 

Feature selection and extraction process is accomplished and 

followed by analysing the output data to classify the features. 

Finally the system has the ability to suggest therapy options. 

3. Proposed Algorithm 

Genetic algorithm provides the optimal solution based on 

fitness function. Our proposed algorithm includes feeding the 

GA with an initial selection of population. These populations 

come from raw dataset of Microarray which represents the 

components of chromosome. The next step is calculating the 

fitness function. Based on output of these calculations; the 

higher fitness could be reserved and discarding the lower 

one. Third step is the crossover process, that responsible to 

yield good generation by combine the best component from 

different genetic. Finally, mutation process is implemented 

which will generate new gene structure with small random 

probability. Figure 1 illustrates the proposed system 

components. 

 

Figure 1. Proposed Genetic Algorithm Components. 

The previous flowchart shows the general form of the 

algorithm that will be followed in this study and each stage 

of this flowchart have own technique. The first is to follow 

the flowchart so as to get satisfactory results regardless of the 

used technique. The below steps clarifies the different stages 

of the proposed GA. 

4. Analysis of the Proposed Algorithm 

In our proposed algorithm we used a training data 

provided by Michigan, Harvard, and Ontario universities and 

by using Waikato Environment for Knowledge Analysis 

(WEKA) [10]. The data consist of rows and columns, based 

on Mean and Standard deviation calculation we can find out 

Signal-to-Noise (S2N). 

Signal-to-Noise ratio enables system to find out the best 

features determines lung cancer probability. The proposed 
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system then apply single point crossover to generate different offspring. Figure 2 exemplifies a single crossover. 

 

Figure 2. Single point crossover. 

The next step is Twors mutation is a tactic, where two genes are chosen randomly and their positions in the chromosome are 

exchanged. Figure 3 illustrates the Twors mutation process. 

 

Figure 3. Mutation operator TWORS. 

The reevaluation process for the new generations enables 

us to estimate the best choice and figure out the optimal gene 

that indicate the lung cancer disease. 

5. Result and Discussion 

Based on our simulation results the proposed system 

needs 22.23 second to be built by using WEKA software. 

Table 1 compares between the required times needed to build 

a system in four other categories. In the proposed algorithm 

we need 22.23 seconds which represents the best second 

value comparing to the remaining algorithms. 

Table 1. Cancer predicate Algorithms and processing time. 

Algorithm Process Time / second 

Michigan [11] 5.85307 

Harvard [12] 33.90013 

Harvard2 [12] 24.41596 

Ontario [13] 40.81986 

Proposed algorithm /Ontario 22.23 

Moreover the selection process is used to create a two sets 

of high probability and the lowest one it’s just consume 0.91 

second as shown in Figure 4. 

 

Figure 4. Selection processing time. 
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Based on simulation output after 16 gene generations the 

proposed system achieves 84% of accuracy where the 

maximum presented accuracy is 81. Figure 5 exemplifies the 

number of generation and accuracy percentage. 

 

Figure 5. Number of Generation and Accuracy. 

6. Conclusion 

Lung cancer is one of the most risky diseases in the world. 

Accurate Diagnosis and early detection of lung cancer can 

raise the survival rate. Our novel system includes feeding the 

GA with an initial selection of population and then selects the 

best choice to generate the new springer by using crossover 

operation. Then some mutation enables system to do some 

modification on offspring. Our results show high accuracy 

ratio 84% comparing to other algorithms, in addition the 

proposed system did not consume along processing time 

22.23 seconds. 

Our future plans we can optimize of the classification 

process of tissue samples by using filling missing gene data 

list. Based on optimization process we can find out a new 

genetic algorithm that enables us to early detection and 

higher accuracy percentage. 
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