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Abstract
A Directed Searching Optimization algorithm (DSO) algorithm 
basically includes two important operations position updating and 
genetic mutation. Position updating finds the way for the non-best 
solution vectors to move towards the best one, which is beneficial 
to the convergence of the DSO and genetic mutation increases 
the diversity of individuals, which is beneficial to preventing the 
premature convergence of the DSO. We know that the objective 
of classification is to analyze the input data and to develop an 
accurate model for each class using the features present in the 
data. In this paper we have proposed a hybrid model called Neuro 
DSO approach which is classifying 3 data sets Iris, Wine and 
Habermann. Experimental results indicate that the proposed 
algorithm gives better classification results than only classifying 
through ANN.
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I. Introduction
Data mining is the process of discovering meaningful new 
correlations, patterns and trends by analyzing large amounts of data 
stored in repositories. As data mining is the knowledge discovery 
it uses pattern recognition technologies as well as statistical and 
mathematical techniques. It accumulates huge amount of data in 
different formats and different databases and analyzes data from 
different perspectives and convert it into useful information. Data 
mining commonly involves four classes of task, classification, 
clustering, regression and associative rule mining. Classification 
arranges the data into predefined groups, which includes various 
methods like decision tree learning, nearest neighbor, bayesian 
classification and Neural network.The rest of the paper is organized 
as follows. Section II gives the background details. Section III 
an IV gives a description of ANN and backpropagation along 
wih DSO approach. Section V provides the proposed NeuroDSO 
approach for classification. Section VI gives the experimental 
details. Section VII gives he conclusion.

II. Related Works
Sriram G. Sanjeevi, A. Naga Nikhila,Thaseem Khan and G. 
Sumathi [1] proposed a hybrid particle swarm optimization-
Simulated annealing algorithm and present a comparison with 
Simulated annealing algorithm and Back propagation algorithm 
for training neural network and tested on a classification task. 
Back propagation algorithm uses gradient descent approach search 
for minimizing the error. Since Simulated annealing has a better 
scope of escaping local minima and reach a global minimum 
in the search space. Thus simulated annealing gives a selective 
randomness to the search. The lowest energy states is achieved 
by Neural network trained by hybrid particle swarm optimization-
simulated annealing as compared to the neural networks trained by 
the Simulated annealing and Back propagation algorithms. Diptam 
Dutta,Argha Roy,Kaustav Choudhury [2] proposed a mechanism 

to improve the performance of Artificial Neural Network (ANN) 
in classification of IRIS dataset. They focuses on IRIS plant 
classification using Neural Network. The problem concerns the 
identification of IRIS plant species on the basis of plant attribute 
measurements.They have used multilayer feedforward networks 
are trained using back propagation learning algorithm. The 
discovering patterns from examining petal and sepal size of the 
IRIS plant tells about the prediction that was made to form the class 
of IRIS plant. Satchidananda Dehuri, Rahul Roy, Sung-Bae Ch 
Ashish Ghosh [3] proposed improved particle swarm optimization 
is used to train the functional link artificial neural network for 
classification which is having less architectural complexity,easy 
training and global classification capabilities.It overcomes non- 
linear nature of problems and gives a robust classifier. Dexuan 
Zou, Haikuan Liu, Liqun Gao Steven Li [4]proposed a directed 
searching optimization algorithm (DSO) is to solve constrained 
optimization problems. They obtain satisfactory solutions for 
constrained optimization problems by combining the DSO and 
the penalty function method.

III. Artificial Neural Network and Back Propagation 
Algorithm
The Neural Network or an artificial neural network is a biological 
system that detects patterns and makes predictions. Neural 
Networks are used in different applications. This is a powerful tool 
used in pattern recognition, decision taking problem or predication 
applications. ANN [5] is a non linear, adaptive system that learns 
to perform a function from training data and that adaptive phase is 
normally training phase where system parameter changes during 
operations. After the training is completed, the parameter are fixed 
and the testing phase is carried out which is basically used for 
validation. The main aim of artificial neural network is to predict 
the output for any given record which will be given as input. 
Artificial Neural Networks, provide facility to users for selecting 
performance parameter, learning rule and stopping criteria.Back 
Propagation is the training or learning algorithm for neural network. 
This algorithm is used for supervised learning with multi-layered 
feed-forward networks. The basic idea of the back propagation 
learning algorithm is the repeated application of the chain rule to 
compute the influence of each weight in the network with respect 
to an arbitrary error function.The back propagation algorithm trains 
a given feed-forward multilayer neural network for a given set of 
input patterns with known classifications. When each entry of the 
sample set is presented to the network, the network examines its 
output response to the sample input pattern.

IV. Directed Search Optimization
A Directed Searching Optimization algorithm (DSO) includes 
two important operations position updating and genetic mutation. 
Position updating enables the non-best solution vectors to move 
towards the best one, which is beneficial to the convergence of the 
DSO and genetic mutation can increase the diversity of individuals, 
which is beneficial to preventing the premature convergence of the 
DSO. The DSO algorithm is as follows:
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Step 1. Initialize the algorithm parameters.
The DSO algorithm [4] includes six parameters. They are the 
population size (PS), or the number of solution vectors; the 
maximal number of iterations (K), or stopping criterion; forward 
probability ; forward coefficient α; backward
coefficient  and genetic mutation probability mp .
Step 2. Initialize the population.
The initial population is generated from a uniform distribution in 
the ranges [xiL, xiU] (i = 1,2,. . .,N)   Eq(2)

Pop=

Step 3. Update the non-best solution vectors by using position 
updating and genetic mutation.

The procedure works as follows:
for each particle  do

 for each dimension  do
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Here, jg represents the index of the global best solution vector,  
represents forward probability,  represents forward coefficient,  
represents backward coefficient, mp  represents genetic mutation 

probability, and r is a random in the region [xiL, xiU]. )(kx j
i is the ith 

component of the jth position vector in the kth iteration, and
)1( +kx j

i  is its corresponding updated component. )(kx g
i  represents 

the ith component of the global best position vector in the kth 
iteration.xiL and xiU are the lower bound and the upper bound of 
the ith position component, respectively

Fig. 1:

V. NeuroDSo Approach
It is a combined approach of Artificial neural network and directed 
search optimization. The proposed algorithm is as follows. 
Let x[n, d]= size(data set) where
n= No. of data Set
d= dimension of dataset
t= target
y= output result
Population sizeP[w,wd]=[20 x (no. of Neuron hiddenlayer1x no. 
of Neuron hidden layer2 + no. of Neuron hidden layer2 x No.of 
Neuron of outer layer)]

A. Fitness Function

= , j=1 to n 
If F1<F2,then
F=F1
end

B. Algorithm
1. Construct a Neural Network .
2. Initialize the population size by generating new random 
individuals with small values from the domain [-1,1].
3. Assign weight value. 
4. Determine the Mean Square Error (MSE) and fitness of 
individual population through ANN. 
5. Determine the Average Fitness value of Population
6. If F1<F2
 Then F = F1
 End
7. Update Population By DSO.
8. Repeat the step 4 to 8 upto convergence or until termination 
criteria satisfied.

VI. Experimental Results
The experimental results are shown by the following tables.
 
Table 1: Description of Datasets

Dataset No.of Records No.of Attributes No.of Classes

Iris 150 4 3

Wine 178 13 3

Haberman 306 3 2
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Table 2: Division of Datasets
Name of 
Dataset

No.of 
Sets

No.of 
Records

Record Distribution
Class-1 Class-2 Class-3

Iris
Set-1 75 25 25 25
Set-2 75 25 25 25

Wine
Set-1 89 30 30 29
Set-2 90 30 30 30

Haberman
Set-1 153 112 41 NIL
Set-2 153 113 40 NIL

Table 3: Architecture of ANN

Data
set

No.of 
Hidden 
Layer

No.of Neurons in each 
layer Value of 

learning 
parameter

Momentum 
value1st 

hidden 
layer

2nd 
hidden 
layer

Outer 
layer

Iris 2 3 2 2 0.3 0.9
Wine 2 3 2 2 0.3 0.9
Haberman 1 2 Nil 1 0.3 0.9

Table 4: DSO Parameters
Parameter Name Value
Population Size(PS) 20
Forward Probability(pα) 0.8
Forward Coefficient(α) 1
Backward Coefficient(β) 10
Genetic Mutation 
Probability(pm) 0.01

Table 5: Classification Accuracy through ANN 

Dataset Set 
division Training% Testing%

Iris
Set-1 92.38 93.85
Set-2 95.65 89.56
Avg 94.015 91.705

Wine
Set-1 94.36 93.45
Set-2 97.65 89.99
Avg 96.005 91.72

Haberman
Set-1 75.63 77.58
Set-2 72.59 76.36
Avg 74.11 76.97

Table 6: Classification Accuracy through DSO

Dataset Set 
Division Training% Testing%

Iris
Set-1 96.9003 96.7954

Set-2 96.6993 96.9417
Avg 96.7998 96.86855

Wine
Set-1 97.7487 96.9802

Set-2 96.6993 96.9417
Avg 97.224 96.96095

Haberman
Set-1 76.8705 77.9772

Set-2 78.7682 78.8809
Avg 77.819 78.429

Table 7: Confusion Matrix for Iris Data Set

Actual

Predicted
Class-1 Class-2 Class-3

Class-1 23 1 1
Class-2 2 23 0
Class-3 0 1 24

Table 8: Confusion Matrix for Wine Data Set

Actual

Predicted
Class-1 Class-2 Class-3

Class-1 52 3 4
Class-2 3 54 3
Class-3 1 3 55

Table 9: Confusion Matrix for Haberman Data Set
Actual  Predicted

Class-1 Class-2
Class-1 171 54
Class-2 62 19

Table 10: Standard Deviation on Classification Accuracy 

Dataset Set
 Standard Deviation
Training Testing

Iris
Set-1 0.63706 0.8
Set-1 0.6867 1.55

Wine
Set-1 0.48457 0.53
Set-2 0.88692 0.91

Haberman
Set-1 1.02186 2.15
Set-2 1.22754 1.88

Each dataset is divided into two nearly equal halves, which contains 
a collection of instances of different classes. Number of instances 
of the same class is placed in both the sets. The neural network 
contains multiple hidden layers and multiple neurons. Number 
of iterations taken for experiment is 1000. The proposed.Neuro-
DSO model uses a population of size 20. The length of individual 
population is dependent on the number of hidden layer and the 
number of neurons. The algorithm runs for 1000 iterations. The 
fitness is calculated by means of lower mean square error(MSE).
After the network is trained, a comparison between the actual class 
and the predicted class is performed and the number of successful 
match is counted, finally the average percentage of accuracy is 
determined. The same is also repeated for NeuroDso approach and 
the result is demonstrated in table 5 and 6. One of the methods 
to evaluate the performance of a classifier is by using confusion 
matrix or contingency table. It is a matrix which summarizes 
the number of instances predicted correctly or incorrectly for 
a classification model. The size of the confusion matrix can be 
2x2 or 3x3, which depends on the number of classes.In case of a 
confusion matrix, the number of correctly classified instances is 
the sum of diagonals in the matrix, rest are incorrectly classified.
The experiment has been done on the basis of 25 simulations. 
In fig. 2 we have shown the classification accuracy of only iris 
dataset by comparing the training and testing sets based on the 
above simulations. The plot of rest datasets are also having the 
similar results.
Particle Swarm Optimization (PSO)is a nature inspired algorithm 
invented by Kennedy and Eberhart(1995), which received its 
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inspiration from bird flocking,fish schooling, and herds of animals. 
In PSO algorithm, the particles move in the search space for 
obtaining better positions by changing its velocity looking to their 
successful companions in the group. Although PSO performs 
well for global search, as it is capable of finding and exploring 
promising regions in the search space, quickly searching near 
global optimum is very slow.

In case of DSO approach the position updating strategy is as 
follows. The ith component of the jth position vector in the kth 
iteration inclined towards the ith component of the global best 
position vector in the kth iteration so that the forward region is 
selected as its main searching region which is actually a region 
near ith component of the global best position vector in the kth 
iteration and xi

j(k+1)is its corresponding updated component. pα 
is used to determine the updating strategy of the ith component 
of the jth position vector in the kth iteration, if pα is satisfied, the 
forward region is considered, otherwise, the backward region is 
considered. The backward region is a auxiliary region, and it is 
used to slow down the rapid convergence of the DSO algorithm 
Sometimes the DSO algorithm parameters can be slightly adjusted 
according to different problems.

Fig. 2: Classification Accuracy of Iris Dataset

Fig. 3: Comprison Between BPN and Neuro DSO on Testing 
Sets

VII. Conclusion
In this paper, the performance of the proposed algorithm has been 
experimented with 3 datasets The proposed algorithm is showing 
better performance than the ANN with backpropagation approach. 
The main drawback of backpropagation algorithm is that it doesn’t 
reach at global optimal solution, as it gets trapped in local optimum 
problems. But the results of NeuroDSo approach demonstrates 
that the DSO algorithm has strong convergence due to the new 

position updating strategy and also having the strong capability 
of not getting trapped in the local optimum due to the utilization 
of genetic mutation.

References
[1] Sriram G., Sanjeevi, A., Nikhila N., Thaseem K., Sumathi 

G.,“Hybrid PSO-SA algorithm for training a Neural Network 
for Classification”, International Journal of Computer 
Science, Engineering and Applications (IJCSEA) Vol. 1, 
No. 6, pp. 73-83, December 2011.

[2] Argha R., Diptum D, Kaustav C.,"Training Artificial Neural 
Network using Particle Swarm Optimization Algorithm”, 
International Journal of Advanced Research in Computer 
Science and Software Engineering, Vol. 3, Issue 3, pp. 430-
434, March 2013.

[3] Satchidananda D., Rahul R. Sung B., Ashish G.,"An improved 
swarm optimizedfunctional link artificial neural network 
(ISO-FLANN)for classification”, The journals of Systems 
And Software, Elsevier 2012, pp. 1333-1345.

[4] Dexuan Z., Haikuan L., Liqun G., Steven L.,"Directed 
searching optimization algorithm for constrained optimization 
problems”, Expert Systems with Applications 38, Elsevier 
2011, pp. 8716-8723.

[5] Rajeshwar D, Sanjeet,"Effect of Feedforward Back 
Propagation Neural Network for Breast Tumor Classification”, 
International Journal of Computer Science and Technology, 
Vol. 4, Issue 2, pp. 731-735, April-June 2013.

Soumya Sahoo received her B.Tech degree in Computer Science 
and Engineering under BPUT, Odisha in the year 2007and the 
M.Tech. degree in Computer Science and Engineering under 
BPUT, Odisha in the year 2009. At present, She is working as 
a Assistant professor, at C.V Raman College of Engineering, 
Bhubaneswar, Odisha.

Bijayalaxmi Panda received her MCA degree under Utkal 
University in the year 2005and the M.Tech. degree in Computer 
Science and Engineering under SOA University in the year 2010. 
At present, She is working as a Assistant professor, at C.V Raman 
College of Engineering, Bhubaneswar, Odisha.

Sovan Kumar Patnaik completed his Graduation under Utkal 
University, Odisha in the year 1996 and the M.Tech. degree in 
Computer Science and Engineering under BPUT, Odisha in the 
year 2009. At present, he is working as a Senior Assistant at 
Directorate of Horticulture, Odisha.


