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Abstract— Cancer is the most important cause of death for 

both humans. High accuracy in cancer prediction is 

important to improve the quality of the treatment and to 

improve the rate of survivability of patients. Lung cancer is 

an incurable disease, but there is highly feasibility for the 

patient to be cured if he or she is correctly diagnosed in 

early stage of his or her case. Ratification of many death 

caused by lung cancer in every year report has been adopted 

in World Health Organization (WHO).  The previous 

method of cancer unmasking can be utilized to heal the 

disease completely. Thus, analysis is necessary for the 

techniques that are utilized in the gene classification 

process. Classification is very important part of data analysis 

for Lung cancer prediction. In this paper contains filtering 

the cancer data to classify the mostly infected cell.  The 

Lung Cancer anticipates by distinct Algorithms. The goal 

here is to determine the aim of patient segments where 

average survival is significantly higher/ lower than average 

survival across the entire dataset by using the Artificial Bee 

Colony (ABC) algorithm; the dimensionality of the dataset 

is reduced in order to reduce the computation complexity a 

model for early detection and correct diagnosis of the 

disease which will help the doctor in saving the life of the 

patient. Here analogize the Genetic Algorithm, Particle 

Swarm Optimization (PSO) and Artificial Bee Colony 

(ABC) Algorithm. In the three algorithms is comparing a 

prediction time. In this research process, the detection of 

lung cancer which is predicting time consumes. 

Key words: Filter, Classification, Prediction, Genetic 

algorithm, PSO, ABC           

I. INTRODUCTION 

Data Mining (DM) is the process of discovering knowledge 

or facts that are hidden from large data stores. Mining useful 

information helps users in taking right decision at right time. 

Data mining algorithm are developed to be incorporated in 

various phases DM such as Preprocessing, feature selection, 

classification, clustering and visualization. Data mining 

methods assist physicians in numerous ways right from the 

interpretation of complex diagnostic tests, merging 

information from multiple source and providing support for 

differential diagnosis and providing patient- specific 

prognosis.  Classification algorithms are procedures that 

select a hypothesis from a set of observations. It maps set to 

hypotheses from training so as to minimize the objective 

function. 

A. Lung Cancer: 

The body is made up of human body up of trillions of living 

cells. Normal body cells grow, divide into new cells, and die 

in orderly way but the cancer cell growth is different from 

normal cell growth. Instead of dying, the cancer cells keep 

on growing and form new cancer cells. In most cases the 

cancer cells form a tumor. More people die of lung cancer of 

colon, breast and prostate cancers combined. From the 

survey of 2014 about 2, 29, 210 new cases and 1, 59,260 

deaths from lung cancer. 

 Several risk factors are such as smoking tobacco-

including cigarettes, cigars and pipes, second hand smoke, 

Radon, Having family member with lung cancer, arsenic in 

drinking water and etc. Some of the symptoms of lung 

cancer are headache, dizziness, chest pain, hoarseness, 

Jaundice and etc... Some of the lung cancers cause a group 

of very specific symptoms. These are often described as 

syndromes and etc. Several treatments are available such as 

surgery, Radiofrequency ablation, Chemotherapy, Radiation 

therapy, Targeted therapy. Among these treatments the 

tumor can be removed however the cancer cell keep on 

growing and form new cancer cells. Lung cancer research is 

going on now in medical centers around the world. Lung 

cancer research for the most of the part focus to pradict 

cancer cells or stop them growing. 

B. Lung Cancer Symptoms: 

The following are the generic lung cancer symptoms. 

1) A cough that does not go away and gets worse over 

time. 

2) Coughing up blood (heamoptysis) or bloody 

mucus. 

3) Chest, shoulder, or back pain that doesn't go away 

and often is made worse by deep Hoarseness 

4) Weight loss and loss of appetite 

5) Increase in volume of sputum 

6) Wheezing 

7) Shortness of breath 

 The Lung Cancer Predicted by various Algorithms. 

The goal here is to identify characteristics of patient 

segments where average survival is significantly higher/ 

lower than average survival across the entire dataset by 

using the Artificial Bee Colony (ABC) algorithm; the 

dimensionality of the dataset is reduced in order to reduce 

the computation complexity a model for early detection and 

correct diagnosis of the disease which will help the doctor in 

saving the life of the patient. Here comparing the Genetic 

Algorithm, PSO and ABC Algorithm.  

 The Main objective of such a system is to 

recommend the best suited feature extraction method and a 

classifier for a given data set according to a set of rules 

related to a problem. 

II. RELATED WORK 

Waqas Haider (2011) [1] ―Towards Tumor Stage 

Classification and Treatment quality‖, Computer 

Engineering and Intelligent Systems 2011. 

 Exact Stage tumor classification and treatment 

quality is a necessary feature of computer aided tumor 

diagnosis system for breast and lung cancer. This could 

achieve after accurate tumor identification because if the 

system is unable to detect accurate tumor then it is 

impossible to find exact stage of tumor and vice versa. For 
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accurate identification a CAD is demonstrated in (Waqas 

Haider 2011). In this article the exact tumor stage 

classification and treatment quality phase is demonstrated. 

The proposed phase requires an accurate detected tumor 

area, the biological tumor stage information and treatment 

plan according to the stage of tumor and Neural Network 

based decision making ability. The proposed phase for 

achieving treatment quality make use of neural network 

utility of artificial intelligence and data mining , for 

automatic decision making upon detected area of tumor and 

stored information at CAD e.g tumor stage biological 

information and treatment plan. The demonstration shows 

that it helps in efficiency of computer aided tumor diagnosis 

system as it comprises on accurate early stage tumor 

detection, exact stage classification and automated treatment 

plan generation. So far with the help of image processing 

applications and artificial neural networks different CAD 

system are proposed which detect and classify lung and 

breast cancer, but still required a lot of improvements for 

exact tumor stage classification and treatment quality. The 

term treatment quality is highly dependent on accuracy and 

efficiency of CAD. 

 Mehdi Naseriparsa, Amir-masoud Bidgoli [3], 

―Improving Performance of a Group of Classification 

Algorithms Using Resampling and Feature Selection‖, vol 3 

No. 4, pp. 70 – 76, 2013.  

  In recent years the importance of finding a 

meaningful pattern from huge datasets has become more 

challenging. Data miners try to adopt innovative methods to 

face this problem by applying feature selection methods. In 

this paper we propose a new hybrid method in which we use 

a combination of resampling, filtering the sample domain 

and wrapper subset evaluation method with genetic search 

to reduce dimensions of Lung-Cancer dataset that we 

received from UCI Repository of Machine Learning 

databases. Finally, we apply some well- known 

classification algorithms (Naïve Bayes, Logistic, Multilayer 

Perceptron, Best First Decision Tree and JRIP) to the 

resulting dataset and compare the results and prediction 

rates before and after the application of our feature selection 

method on that dataset. The results show a substantial 

progress in the average performance of five classification 

algorithms simultaneously and the classification error for 

these classifiers decreases considerably. The experiments 

also show that this method outperforms other feature 

selection methods with a lower cost. 

 Hiroshi Motoda, Huan Liu [4],‖Feature Selection, 

Extraction and Construction―,Proc of the International 

Journal,2012. 

 Feature selection is a process that chooses a subset 

of features from the original features so that the feature 

space is optimally reduced according to a certain criterion. 

Feature extraction/construction is a process through which a 

set of new features is created. They are used either in 

isolation or in combination. All attempt to improve 

performance such as estimated accuracy, visualization and 

comprehensibility of learned knowledge. Basic approaches 

to these three are reviewed giving pointers to references for 

further studies. 

 Monali `Dey, Siddharth Swarup Rautaray[5],‖ 

Study and Analysis of Data mining Algorithms for 

Healthcare Decision Support System‖, International Journal 

of Computer Science and Information Technologies, Vol. 5 

(1) , 2014, 470-477.  

 Data mining technology provides a user oriented 

approach to novel and hidden information in the data. 

Valuable knowledge can be discovered from application of 

data mining techniques in healthcare system. Data mining in 

healthcare medicine deals with learning models to predict 

patients’ disease. Data mining applications can greatly 

benefit all parties involved in the healthcare industry. For 

example, data mining can help healthcare insurers detect 

fraud and abuse, healthcare organizations make customer 

relationship management decisions, physicians identify 

effective treatments and best practices, and patients receive 

better and more affordable healthcare services. The huge 

amounts of data generated by healthcare transactions are too 

complex and voluminous to be processed and analyzed by 

traditional methods. Data mining provides the methodology 

and technology to transform these mounds of data into 

useful information for decision making. The main aim of 

this survey is, analysis of the uniqueness of medical data 

mining, overview of Healthcare Decision Support Systems 

currently used in medicine, identification and selection of 

the most common data mining algorithms implemented in 

the modern HDSS, comparison between different algorithms 

in Data mining. 

 G. Rajkumar[7] ― Intelligent Pattern Mining and 

Data Clustering for Pattern Cluster Analysis using Cancer 

Data‖ International journal of Engineering Science and 

Technology Vol. 2(12), 2010, ISSN: 7459-7469.  

 Bio Data Mining is the design and development of 

computer based technology that supports life science. In the 

past two decades the changes in biomedical research, 

biotechnology and an explosive growth of biomedical data, 

ranging from those collected in pharmaceutical studies and 

cancer therapy investigations to those identified in genomics 

and proteomic research by discovering sequential patterns, 

gene functions, and protein-protein interactions. The rapid 

progress of biotechnology and bio data analysis methods has 

led to the emergence and fast growth of a promising new 

field is Bio Data Mining. Cancer is the most important cause 

of death for both men and women. The occurrence of lung 

cancer has increased rapidly and become the most common 

cancer in men in most of the countries. 

III. METHODOLOGY 

Predicting the identity of one thing based purely on the 

description of another, related thing.  It is based on the 

relationship between the things that you can know thing to 

predict. The predictor resource mines the data collected in 

the Data Warehouse. The Data Warehouse database can 

store all site data, including a large amount of data.  

 Lung cancer is the leading cause of tumour- related 

deaths in the world. At the same time, it appears that the rate 

has been steadily increasing. Lung cancer is caused by the 

uncontro11`lled growth of tissues in the lung. The American 

cancer society estimates that 213, 380 new cases of lung 

cancer in the U.S will be diagnosed and 160, 390 deaths due 

to lung cancer will occur in 2007.The majority of all cases 

are caused by tobacco smoking. Exposure to asbestos, 

radon, uranium and arsenic are other factors for lung cancer. 

A widely recognized formal definition of data mining can be 

defined as ―Mining is the nontrivial extraction of implicit 
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previously unknown and potentially useful information 

about data‖. Mining has some fields to analysis of data such 

as classification, clustering, correlations, association rule 

and has been used intensively and extensively by many 

organizations. And In-healthcare, data mining is becoming 

increasingly popular. 

A. Genetic Algorithm: 

The genetic algorithm is a method for solving both 

constrained and unconstrained optimization problems that is 

based on natural selection, the process that drives biological 

evolution.  Genetic algorithms are adaptive techniques for 

evolutional optimization. Each individual is evaluated based 

on its overall fitness to the application. 

 
Fig 1: Architecture Flow Diagram 

B. PSO Algorithm: 

PSO is a classic algorithm for learning association rules. 

PSO is designed to operate on databases containing 

transactions.  The signification of each feature is tested 

using KL divergence. Classification accuracy with wavelet 

and Gabor wavelet based texture features is also made. 

Wavelet family with gabor texture features leads to 92% 

average overall classification accuracy for preprocessing 

Quantization and 76.83% accuracy for Bayesian one. 

PSO Algorithm: can be used to generate all frequent Item 

set:  

L1 = {frequent items}; 

For (k = 1; Lk! =∅; k++) do begin 

Ck+1 = candidates generated from Lk; 

For each transaction T in the database does increment the 

count of all candidates in Ck+1that are contained in T 

Lk+1 = candidates in Ck+1 with minimum support 

end 

return Ck Lk; 

Where, Ck: Candidate itemset of size k 

Lk: frequent itemset of size k 

C. ABC Algorithm: 

The architecture of proposed lung cancer prediagnosis 

system. In the beginning, the dimensionality of the given 

dataset is reduced using Artificial Bee Colony (ABC) 

algorithm. After the dimensionality reduction, the reduced 

dataset are given as the input to the prediagnosis stage. 

Here, the high risk factors and symptoms which cause lung 

cancer are extracted from the dimensionality reduced image 

dataset.  

Algorithm  

Load training samples image data 

Generate the initial population 

Evaluate the fitness 

Set cycle to 1 

Repeat 

For each set bee { 

Produce new solution 

Calculate the value of f 

Apply greedy selection process} 

Calculate the probability values 

For each onlooker bee { 

Select solution depending on probability 

Produce new solution 

Calculate the value of f 

Apply greedy selection process} 

If there abandoned solution 

Memorize the best solution so far 

Cycle=cycle+1 

Until cycle=mcn 

 Traditionally, tumor staging, performance status, 

and body weight loss were used as prognostic factors for 

lung cancer. Staging, cell type, responsiveness to 

chemotherapy, and the p53 gene polymorphism were 

important factors for the prediction of patient survival in this 

study. Our results indicated that staging is the most 

important factor. Although polymorphisms of the p53 and 

p21 genes were reported to be associated with pathogenesis 

of lung cancer, only the p53 gene polymorphism was 

important in the processing of data. More genetic data may 

be helpful in improving the prediction accuracy. 

IV. RESULT AND DISCUSSION 

Cancer diagnosis and prognosis problems and explores data 

mining techniques that offer great promise to uncover 

patterns hidden in the data that can help the clinicians in 

decision making. From the above study it is observed that 

the accuracy for the diagnosis analysis of various applied 

data mining classification techniques is highly acceptable 

and can help the medical professionals in decision making 

for early diagnosis and to avoid biopsy. The prognostic 

problem was mainly analyzed and its accuracy came higher 

in comparison to other classification techniques applied for 

the same. But more efficient models can also be provided 

for prognosis problem like by inheriting the best features of 

defined models. In both cases can say that the best model 

can be obtained after building several different types of 

models, or by trying different technologies and algorithms. 

Cancer classification is an emerging research area in the 
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field of bioinformatics. In this project, gene selection for 

using Genetic Algorithm and cancer classification were  

PSO, ABC and so on are also used. 

Statistical 

Measure 

No. of Indexed 

Genes 

Best 

Case 

Worst 

Case 

Sensitivity 

(%) 

10 96.40 89.21 

20 99.28 89.93 

30 99.28 87.77 

FPR (%) 

10 52.94 58.82 

20 35.29 70.59 

30 41.81 70.59 

Accuracy 

(%) 

10 91.03 83.97 

20 95.51 83.33 

30 94.87 81.41 

Specificity 

(%) 

10 47.06 41.18 

20 95.83 91.24 

30 95.17 91.04 

Table 1: Performance Worst & Best Case 

 From the parameter tuning process, the best and 

worst case values are selected and the performance of these 

selected best and worst case values are calculated. The True 

Positive (TP), True Negative(TN), False Positive(FP), and 

False Negative(FN) are computed for the GA index values 

10,20,30.Using these values the best and worst cases 

statistical measure values are computed and presented in 

table 1. 

 Apply principal component analysis (PCA) to this 

set of passion summaries. The ensuing major mechanisms 

form a basis for the space of plans that contains the optimal 

plan. Compute the coefficients of the basis vectors that 

optimize goal analysis, subject to medical restrictions. The 

patient can then be treated accordingly based on his 

diagnosis result. 

 
Fig. 2: Performance Comparison 

 Training data is classified as falling into one of the 

clusters. Random weight values are assigned from the inputs 

to the outputs. This process is repeated for the number of 

iterations till the system learns. The accuracy of the tool 

increases with the increase in the number of training data 

three different categories algorithms are Genetic Algorithm 

(GA), Particle Swarm Optimization (PSO) and Artificial 

Bee Colony (ABC) algorithms. 

 

Fig. 3: Performance Outcomes in Terms Of accuracy, 

Sensitivity and Specificity 

 Occurrence of Lung cancer disease is high in India, 

especially in rural India, did not get noticed at the early 

stage, because of the lack of awareness utilizing such as 

accuracy, sensitivity and specificity are compared to 

FFBNN based to the PSO (Particle Swarm Optimization) , 

and Genetic Algorithm(GA) approaches are proposed in 

different category. 

 The report shows the cancer status of a patient 

whether or not he has cancer by matching his data with the 

entire database, his risk score generated by the significant 

pattern mined by decision tree, the type of cancer he has 

which is given as a cluster output, whether his risk status is 

medium or severe and finally some recommended tests by 

medical experts to confirm the presence of cancer. 

V. CONCLUSION 

Cancer has become the leading cause of death worldwide. 

The most effective way to reduce cancer deaths is to detect 

it earlier. The proposed system was implemented and a huge 

set of test data’s were utilized to analyze the outcomes of the 

proposed lung cancer pre-diagnosis system. Thus the 

proposed lung cancer pre-diagnosis system offers a 

significant tempo of accuracy, sensitivity and specificity. 

That can say that proposed method more precisely diagnosis 

the lung cancer from the given test data by seeing the 

elevated rate of measurements. Therefore by utilizing the 

ABC techniques, our proposed lung cancer pre-diagnosis 

system proficiently diagnoses the lung cancer. This 

prediction system may provide easy and a cost effective way 

for screening cancer and may play a pivotal role in earlier 

diagnosis process for different types of cancer and provide 

effective preventive strategy. This system can also be used 

as a source of record with detailed patient history in 

hospitals as well as help doctors to concentrate on particular 

therapy for any patient. In future, a Data Warehouse System 

in health and service sector specific to cancer disease is 

proposed to be built which could be used by doctors and 

medical analysts as a Decision Support System (DSS). 
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