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ABSTRACT 
Heart disease classification is a crucial area of research in the field of bioinformatics. For clinical applications, finding a small 

number of attributes can lead to cost-effective treatments that are essential in predicting a patient’s survival time or diagnosing 

the disease. High dimensionality is an important issue in heart disease data which has vast number of attributes. In order to 

remove unrelated attributes, feature selection is used. It is one of the Classifications. It selects only subset of highly discriminant 

features to improve the performance of the classifier. Enhanced Cuckoo Search (ECS) is one of the nature-inspired optimization 

algorithms inspired by the obligate brood parasitism of cuckoo species. It has only two parameters to adjust. It combines the uses 

of both Genetic Algorithm (GA) and Particle Swarm Optimization (PSO). It is very effortless and has extensive search space. It uses 

the levy flight for global search instead of standard random walk, which makes CS to explore the search space more efficiently. The 

ECS based feature selection method gives good classification accuracy for heart disease dataset.   
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INTRODUCTION 

 
 Several applications of classification engross a large amount of information and large number of attributes. 
It is a significant job in machine learning and data mining which is used to classify each instance in dataset into 
groups based on the information described by the features. Irrelevant and redundant features are not useful for 
classification performance due to the large space known as curse of dimensionality. Since the data are collected 
for reasons other than mining the data there may be some irrelevant or redundant features. 
 Many Classification tasks require learning of an suitable classification task that assigns a given input to one 
of the restricted set of classes. The growth of the soaring throughput technologies lead to exponential growth in 
the harvesting data with respect to both dimensionality and sample size. Dimensionality reduction is one of the 
well-liked techniques dimensionality reduction technique used to remove irrelevant features and improve to 
remove noisy and redundant features. Feature selection is one of the classification. For the classification 
problem, feature selection aims to select subset of highly discriminant features. In other words, it selects features 
that are proficient of discriminating samples that belong to different classes. 
 Classification is the problem identifying to which set of categories a new observation fit on the basis of a 
training set of data contains observations whose category membership is recognized. Many real world problems 
can be considered as classification problems such as assigning a specified email into spam or non spam classes 
Assigning the categories of coming news as Sports and Entertainment and assigning a diagnosis to a given 
patient described by observed characteristics of patient like gender, blood pressure, presence or absence of 
certain symptoms. 
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 Feature Selection, also known as variable selection or attribute selection, is the process of selecting a subset 
of relevant features from a large attribute space. It is computationally less expensive to build a data mining 
model on a reduced feature set and in addition it makes the model comprehensible. Therefore, selecting a 
relevant feature subset is a problem of significant consequence for learning or applying data mining models. 
 In case of the classification task, the goal of feature selection is to find minimal number of features so that 
the resulting probability distribution of the data classes with respect to the predicting attributes is as close as 
possible to that of original dataset with all the features. Exhaustive evaluation of all possible feature subsets 
(2N) to solve this combinatorial optimization problem is almost impractical, particularly for the datasets with 
large number of features. As a result, evolutionary techniques have been extensively used to search for optimal 
feature subsets that give superior classification performance. 
 The proposed method is used to identify the subset of feature combinations from a high dimension data for 
improving the classification accuracy. The combinations of features are used for classification and then 
classification accuracy from the Euclidean distance classifier used to determine the fitness function. 
 
Related Work: 
 In [11] they have used cuckoo search algorithm in the context of feature selection tasks .So binary version 
of the cuckoo search is proposed to evaluate it with different transfer functions that map constant solutions to 
binary solutions to binary ones. In addition, the Optimum Path Classifier accuracy is used as fitness function. 
 In [13] they have discussed the Setback of feature selection is multi-objective in nature and hence 
optimizing feature subsets with reverence to any single valuation criterion is not enough. Thus in order to merge 
several feature selection criteria the multi-objective optimization of value subsets apply Multi –Objective 
Genetic Algorithm. The results confirm that the proposed system is able to determine diverse optimal feature 
subsets that are well spread in the overall feature space and the classification accuracy of the ensuing feature 
subsets is reasonably high. 
 In [4] they have a proposed a new selection technique based on rough-sets and bat algorithm. Bat Algorithm 
(BA) is attractive feature selection in which the bats will discover best feature combinations as they fly within 
feature subset space. Bat Algorithm does not need composite operators such as crossover and mutation it 
requires only primitive and simple mathematical operators, and is computationally inexpensive in terms both 
memory and runtime. A fitness incorporates both the classification accuracy and the number of selected features 
and hence balances the classification performance and reduction size. 
 In [15] they have proposed a competent feature selection method that finding and selecting informative 
measures from small or high dimension data which has the highest classification accuracy use genetic algorithm 
to search out and identify the potential informative features combination for classification and then use the 
classification accuracy from the support vector machine classifier to decide the fitness in genetic algorithm. 
Chromosome representation is used in genetic algorithm. A bit value of 1 in the chromosome means the feature 
is included in specified subset and bit value of 0 means the corresponding feature is not included in the specified 
subset. The main components of genetic algorithm are feature subset selection and SVM as classifier. The 
model of the chromosome representation in the proposed approach reduces the combination number of feature 
subsets with fitting chromosome length. The model further decreases the complexity   searching on feature 
database. The results show the chosen features are good to get high classification accuracy for training data and 
decrease size.  
 In [6] they have introduced a new feature selection based on Particle Swarm Optimization (PSO) and a 
local search   that mimics the typical backward elimination feature selection method is proposed. The proposed 
algorithm uses a wrapper based   fitness function, i.e. the classification inappropriate rate. The local search is 
done only on the global best and uses a filter based   measure which aims to take advantages of both filter and 
wrapper approaches. The goal of the approach is to cut down the dimensionality of data while maintaining or 
increasing the classification accuracy using all features. The backward elimination is designed to be fast and 
effective by using mutual information based filter measure. It performs the search on small sub-groups of the 
features selected by the global best, rather than on the whole set of selected features. Since it takes the advantage 
of both filter and wrapper approaches which increase the classification accuracy. 
 In [9] they have discussed the idea of Binary Cuckoo Optimization Algorithm (BCOA) and Information 
Theory a new filter feature selection method for classification problem is proposed. The proposed algorithm is 
based on BCOA and The mutual Information of each pair of features which determines the significance and 
redundancy in the fitness function of the proposed algorithm are used to further improve the performance in 
terms of number of features and classification accuracy. An Artificial Neural Network is employed to evaluate 
the classification accuracy of the selected subset on the test sets. In filter approach   feature selection is done as 
and preprocessing procedure and the search process is independent of a learning algorithm. The goal was 
developing a new feature selection algorithm based on BCOA and two information measures namely entropy 
and mutual information. The result suggests the proposed approach reduces the number of features and 
improves the classification approach. 
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 In [14] they have proposed a new feature selection algorithm based on Ant Colony Optimization (ACO) 
called Advanced Binary ACO (ABACO) is proposed. Features are   treating as graph nodes to construct a graph 
model. In this graph each feature has two nodes, one for selecting the feature and other for deselecting. Ant 
Colony algorithm is used to select nodes while ants must visit all features. At the end of a tour, each ant has of a 
binary vector with the same length as the number of features where 1 implies selecting and 0 imply deselecting 
the corresponding feature. The experimental comparison verifies that algorithm has a good classification 
accuracy using a small feature set than another existing   selection ACO –based feature selection method. 
 In the proposed system each nest contains multiple eggs. A random cuckoo is selected and the type of 
cuckoo is checked. If it is a common cuckoo then a best egg is chosen using levy flight method, if the egg 
belongs to European cuckoo then the egg is created using mutation operator with anyone of the eggs present in 
the nest. If the type of the egg is not know then a random egg is created using cryptic solution and the fitness 
value of the egg is evaluated. A nest is chosen randomly and the worst egg in that corresponding nest is selected 
.The fitness functions are compared between the corresponding eggs. The worst egg in nest is taken and 
replaced with the best solution. Best solutions in each nest are calculated and ranked. The nests with worst 
solutions are destroyed and only the best solutions are kept. Nests are ranked according to their best solution. 
The feature Selection is made based on the Enhanced Cuckoo Search algorithm. 
 
Cuckoo Search:             
 Cuckoo search (CS) is an optimization technique based on the brood parasitism of cuckoo species by laying 
their eggs in the nests of host birds. If a host bird discovers the eggs which are not their own, it will either throw 
these foreign eggs away or simply leave its nest and build new nest elsewhere. This behavior is used in the 
Cuckoo search algorithm. Each egg in a nest indicates a solution, and a cuckoo egg represents a new solution. If 
the new solution is best it is replaced with the solution which is not so good in the nest.   
 In the simplest form of Cuckoo search, each nest holds only one egg.  A new solution was generated by 
Levy flight. The rules for CS are described as follows:  
 Each cuckoo breeds one egg at a time, and places it in a randomly chosen nest. The best nests with high 
quality of eggs will progress to the succeeding generation. The number of available host nests is fixed, and a 
host can detect a alien   egg with a feasibility   [0, 1]. In this case, the host bird can either throw the egg away or   
abandon the nest so as to construct a completely new nest in a new location. 
 

 
 
Fig. 1: Lev’y Flight in 2D. 
 
 Fig. 1 represented below explains a Levy flight in 2d.  A Lévy flight is a random walk in tep-lengths has a 
probability distribution that is powerful. When defined as a walk in a space of dimension greater than one, the 
steps made are in isotropic arbitrary directions. The name "Lévy flight" refers to the French mathematician Paul 
Pierre Lévy. 
 Fig.2 represents the flowchart for existing system. Generate the initial population. Define p, n, and fitness 
function. Generate a cuckoo solution via Levy flight. Calculate the fitness function for cuckoo egg. Select the 
random egg from the nest. If the value of cuckoo egg is superior to chosen one, replace the random nest with 
cuckoo egg. Eliminate the worse solution. Keep the best solution. 
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Fig. 2: Flowchart for Cuckoo Algorithm. 
 
Ehnanced cuckoo search: 
 The main problem with the existing system is premature convergence. The drawback is because of the 
stagnation of cuckoo search algorithm. The algorithm is modified using hybridization techniques and an 
enhanced cuckoo search is developed. The global search area is also enhanced in this proposed algorithm.  
 In the proposed system each nest contains multiple eggs. When the stopping criteria are met a random 
cuckoo is selected. The type of the cuckoo is checked. If it is a common cuckoo then a best egg is chosen using 
levy flight method, if the egg belongs to European cuckoo then the egg is created using mutation operator with 
anyone of the eggs present in the nest. If the type of the egg is not know then a random egg is created using 
cryptic solution and the fitness value of the egg is evaluated. A nest is chosen randomly and the worst egg in 
that corresponding nest is selected .The fitness functions are compared between the corresponding eggs. The 
worst egg in nest is taken and replaced with the best solution. Best solutions in each nest are calculated and 
ranked. The nests with worst solutions are destroyed and only the best solutions are kept. Nests are ranked 
according to their best solution. The current best solution is found out. The algorithm for the proposed system is 
as follows.  
 
Pseudo Code for Enhanced Cuckoo Search Algorithm: 
Generate a population of n host nests with m eggs; 
While (t<MaxGeneration) or (stop criterion) for each   nest 
Get a cuckoo type randomly (say, i); 
Check the type of the cuckoo 
If cuckoo_type = Common_cuckoo 
Create an egg using Levy flights using the best egg in the nest; 
Else if cuckoo_type = European_cuckoo 
Create an egg using Levy flight with uniform mutation 
Operator with any one of the eggs in the nest; 
Else 
Create an egg with random solution (cryptic egg) 
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Evaluate its fitness Fi 
Choose an egg with the worst solution in the nest (say, j); 
If (Fi < Fj) 
Replace j by the new solution i; 
End if 
Rank the eggs based on the solution; 
Find the best solution (among m eggs) in the nest; 
Abandon a fraction (pa) of the eggs in the nest which have  
Worse solutions and built new ones using Levy flight keep the best solutions; 
End for 
Rank the eggs in all nests using fitness value and find the current best; 
End while. 

 
 
Fig. 3: Flowchart of Enhanced Cuckoo Search. 
 
Experimental Results: 
 A series of analysis were done to show the efficiency of algorithm. All the experiments were performed on 
the laptop with Pentium IV 2.4 7GHz processor, Hard Disk of 350 GB and RAM 2GB.For experimental studies 
we have taken a heart disease dataset from a Cleveland database. Table I describes the dataset. 
 The database contains 76 attributes, but all experiments refer to using a subset of 14 of them.  In particular, 
the Cleveland database used here. The goal field refers to the presence of   Coronary artery heart disease in the 
patient. It is valued from 0 (no presence) to 3.Experiments with the Cleveland database have concentrated 
simply attempting to distinguish presence (values 1, 2, 3). 
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 In the Cleveland database the information about 303 patients are collected. Only 14 attributes are used 
including the class label. The attributes having the values 1’s and 0’s are sorted. The patients from 1 to 82 and 
165 to 191 are considered as training set. The patients from 83 to 164 and 192 and 219 are considered as test set. 
Using Enhanced Cuckoo search algorithm 13 1’s and 0’s are generated since only 13 features are used. The 
features having only 1’s are selected. Then the testing and training matrix are generated and it is classified using 
Minimum Distance Classifier. 
 
Table 1: Attributes chosen from cleveland database. 

Attributes 0 1 2 3 
Age -- -- -- -- 
Sex Female Male   

Chest Pain -- Typical Angina AtypicalAngina Non Anginal Pain 
Resting Blood Pressure(in mm Hg) -- -- -- -- 
Chol(Serum Cholestoral in mg/dl) -- -- -- -- 

Fbs(Fasting Blood Sugar) False True -- -- 
Resting Electrocardiographic Results Normal Having ST-T Abnormality -- -- 

Thalach(Maximum Heart Rate Achieved) -- -- -- -- 
Exang(Exercise Induced Angina) No Yes -- -- 

Oldpeak(ST depression induced by exercise relative 
to rest) 

-- -- -- -- 

Slope(Slope of the peak exercise ST segment) -- Upsloping Flat Down Sloping 
Ca(no of major vessels coloured by fluoroscopy) -- -- -- -- 

Thal -- -- -- -- 
Num(predicate attribute) -- -- -- -- 

 
A. Experimental Environment: 
 Our experiments were run in MATLAB.The algorithm can be   run for several iterations with m nests and n 
eggs. Since in Enhanced Cuckoo Search the eggs are selected based on the type of cuckoo it increases the global 
search space. 
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Fig. 4: Comparision of Enhanced ECS and CS for Heart Disease Dataset. 
 
Conclusion: 
 Feature Selection is a critical task which can significantly affect the performance of Classification. The 
Proposed algorithm has a proficient search capability in the problem space and can efficiently find a minimal 
feature subset. The experimental results confirm our algorithm achieves a better feature set in terms of 
classification accuracy and selected number of features. 
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