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Abstract: In this paper we used Particle swam optimization 

in order to classify the objects in remote sensed data.  This 

unsupervised algorithm is able to identify the clusters 

utilizing PSO based on database. The parameters we used 

here are Accuracy, Kappa coefficient, sensitivity and 

specificity. We calculated the values of these parameters for 

the proposed algorithm (which is developed using by PSO) 

in order to get the accurate results. A new unsupervised 

image clustering is based on particle swarm optimization is 

presented. In PSO algorithm the similar pixels were grouped 

by considering user specified number of clusters with a 

centroid in each cluster.  

Keywords — particle swarm optimization, unsupervised 

algorithm, Kappa coefficient, accuracy, sensitivity, specificity. 

 

I.Objective: 

 

The objective of this paper is to classify the objects 

(classes) in remote sensed data. Classification is done in this 

project using optimization algorithms to improve the 

classification accuracy. The main objective of using PSO is its 

easy understandability, with the use of simple mathematical 

calculations dealing with       changing velocity and position.   

II.INTRODUCTION 

 

Swarm intelligence (SI) is artificial intelligence 

based on the collective behaviour of decentralized, self-

organized systems. SI systems are typically made up of simple 

agents interacting locally with one another and with their 

environment. For SI   natural examples are ant colonies, bird 

flocking animal herding, bacterial growth and fish schooling. 

The techniques included in swarm intelligence are Particle 

swarm optimization, Ant code optimization, bee colony 

optimization etc., In this we used particle swarm optimization 

in order to get better classification.   

 

Methodology: 

 

Iii.Existing Method: 

  

Particle Swarm Optimization: 

 

A particle is a small localized object which can be ascribed 

several physical or chemical properties such as volume or 

mass. Swarm is a collection of something that move 

somewhere in large numbers. Ex: Flock, Crowd, Flood. 

Optimization is an action of making the best or most effective 

use of a situation or a resource. Minimizing the total travelling 

time from one place to another. PSO is a population based 

stochastic optimization technique developed by Dr. Eberhart 

and Dr. Kennedy in 1995, inspired by social behaviour of bird 

flocking or fish schooling. There are two popular swarm 

inspired methods in computational intelligence areas ant Bee 

Colony (ABC), Particle Swarm Optimization(PSO). PSO has 

been built by abstracting the working mechanism of natural 

phenomenon. In PSO, a swarm of n particles(individuals) 

communicate either directly or indirectly with one another 

using search directions(gradients).  

 

V.Proposed Method: 

There are two types. They are: 

1.PSO-ANN 

2.PSO-KNN 

 

1.PSO-ANN: 

 

   Artificial Neural Network is a highly connected network 

with a number of nodes called neuron and it works as an 

information processing system, ANNs is inspired by the 

biological neural network and the working formula of 

network is based on some logic. 

 The collective behaviour of Neural Network (NN), 

like a human brain, demonstrates the ability to learn, recall 

and generalize from training pattern or data.  

 If the total value of a signal is greater than threshold 

value then the signal may be failed by applying activation 

function. If the total value of a signal is less than threshold 

value then the signal may not be failed by applying 

activation function 

 

 
 

ANN Connection and Architecture  

Feed forward Network 
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There are three layers. They are: 

1.Input layer 

2.Hidden layer 

3.Output layer 

Each of the Neuron is connected to the next layer of 

the Neuron, so it is highly concentrated. It is a possessed 

signal in forward network, so it is called feed forward 

network.  It is a multilayer because both inputs and outputs 

are of single layers. If Input layer is directly connected to 

output layer, then it is called single feed forward network. If 

in between  Input layer and Output layer, hidden layer is 

present then it is called multi feed forward network.  

   

 
 

Learning rule of ANNS 

 

   1.Supervised training: 

                 The name suggest that the training is under some 

instructor or any guidance. 

 

   2.Unsupervised training: 

                    It is another type of learning where target values 

is not given i.e. learning without a teacher of any guidance. 

 

  3.Reinforcement training: 

 

                It is another type of network where it is very close 

to supervised training but not same, where in the 

reinforcement training method actual target value is not 

given but the decision of taking the target value is 

considerable. The training process gives decision output in 

binary whether to take the decision is +1 and not to take the 

decision is -1. 

 

KNN: 

 

1.Training method: 

 -Save the training examples 

2.At prediction time: 

-Find the k training examples (x1,y1),….(xk,yk) that are 

closest to the test example x 

-Classification: predict the most frequencies class among 

those yi’s. 

Regression: predict the average of among the yi’s. 

3.Improvements: 

-Weighting examples from the neighbourhood 

-Measuring “closeness” 

-Finding “close” examples in a large training set quickly. 

 

K Nearest Neighbour is one of those algorithms which is 

very simple to understand, but it is well in practice. KNN is 

very simple and very understandable to all of us. KNN is an 

non parametric lazy learning algorithm. It does not obey the 

theoretical assumptions like Gaussian mixtures, linearly 

separable. It does not use the training data points to do any 

generalization.  

    The training phase is very fast. KNN assumes that data is 

in feature space. The data points are in a metric space. The 

data can be scalars or multidimensional vectors.  

     Each of the training data consists of a set of vectors and 

class label associated with each vector. The class may be 

either positive class or negative class. If number of classes 

is 2, then it is odd number. If k=1, then this algorithm is 

called nearest neighbour algorithm.  

 

 
 

           Fig: Flow chart of proposed work 

 

Confusion matrix:

 
 

Results: 

  
             Fig: Classified image 
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        Overall accuracy is 88.6% for PSO-ANN 

 Overall accuracy is 86.6% for PSO-KNN 

 Specificity is 88.6% 

 Sensicivity is 88.6%  For PSO-KNN 

 Specificity is 85.1% 

 Sencitivity is 86%  For PSO-ANN 

  

 Conclusion: 

In the below figure that is classified image. 

There are different type of colours. They are: green colour, 

dark blue, purple colour. Green colour represents vegetation. 

Dark blue colour represents water. Purple colour represents 

hilly area. Here we are showing the colours based on 

classified image. We got the resultant output as classified 

image.  
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