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Abstract : Remote sensing is a technique that used for the 

purpose of obtaining and to measure target characteristics 

without interacting physically with the target. Different 

applications are used remote sensing technique such as 

agriculture, disaster management, water resource 

management, urban classification. Producing thematic 

graphs from the remotely sensed image is called image 

classification. To represent spectral information there are so 

many digital numbers are used. Digital image classification 

is done by using the digital information. For this 

classification satellite images are used which are 

multispectral images. Supervised and unsupervised 

techniques are used for the classification it may be either of 

one technique. The paper deals with supervised 

classification such as maximum likelihood, minimum 

distance, support vector machine. The performance and 

accuracy is obtained based on the overall accuracy and 

kappa coefficient. 

Keywords: Remote Sensing, Digital Image, Satellite 

Images. 

I. Introduction  

 

Land is the basic building block of human civilization. By 

nature, this precious gift cannot be expanded. To make best 

use of land and its natural resource, we need good factual 

knowledge of the land and its features. Accurate knowledge 

on land-use is very vital for planning and efficient operation. 

The satellite image is one of the sources which can capture the 

temporal nature of this knowledge for land utilization [1]. As 

computer science has raised a stadium where computers are 

able to perform some “intelligent” tasks, a wide research area 

has been established in solving the problem of automatic 

image classification. Land cover mapping information can be 

used to audit land usage, in the context of city planning and 

land-usage. Satellite image classification is a process of 

grouping pixels of the image into number of different defined 

classed. The classification is the process for extracting the 

information contained in different bands of the satellite sensor 

and the information is extracted in terms of digital numbers 

which is then converted to a spatial class. The method of 

classification can be supervised or unsupervised. 

Unsupervised classification is referred as a clustering for 

unclear grouping when no sample sets are available. 

Supervised classification requires input from analyst and 

identifiers different classes based on the sample training sets. 

Pixel – based classification method is widely used for the 

purpose of detecting land use and land cover with satellite 

image [2]. 

II. Remote Sensing 

 

Remote sensing is the science and art of obtaining the object, 

phenomenon or area through the analysis of data acquired by 

a device that is not touched with the object, area or 

phenomenon under investigation that can be done at any time 

[3]. 

Usually the remote sensing scope is when the farmer observes 

or ranchers observe their field to look the condition without 

touching just make the observation. The observation is done 

when their looking the color or overall appearances of plants 

which reflect the plant’s condition. But in remote sensing 

application the plant’s condition illustrated by satellite image 

without physically touching. The satellite image is taken from 

satellites and aircraft from a point of view high above the 

field. Remotely sensed data are widely used in classification 

Image processing is the one technique to collect for 

manipulation of digital images using a computer [4]. Image 

classification normally comprises in four steps: 1. Pre-

processing which is to reduce haze, atmospheric correction 

and finding the band ratio, etc.[5] 2. Training sample: Process 

to do selection of particular criteria feature for describes the 

pattern, 3. Decision: Select the suitable technique for 

comparing the image pattern according with the target, 4. 

assessing the accuracy of the classification [6]. After the 

satellite image classification was done the mapping will be 

produced with the accurate classification. 

In this paper,  existing method SVM and proposed  method is 

an amalgamation of SVM and PSO are used to classify the 

objects in the satellite images and performance of both the 

methods are compared based on statistical parameters and 

proposed method has better values compared with the existing 

method.  

III. Proposed Methodology 

 

The Block diagram proposed model shown in figure 1. It 

consists of image acquisition, pre-processing, classification 

and finally result analysis. 

 

 

 

 

 

 

 

Figure 1: Block diagram of the proposed model. 
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A) Image Acquisition: 

It is first step in the proposed model. Generally satellite 

images are acquired from public data base or from private 

data base. In this work the images are acquired from Digital 

Globe Data base. 

 

B) Image Enhancement: 

Usually satellite images are acquired from low resolution 

cameras and the images may contain unwanted noise and this 

noise can be removed by filtering and contrast can be 

improved by using image processing techniques [7-8]. In this 

paper Adaptive histogram Equalization is used for 

enhancement. 

For images which contain local regions of low contrast bright 

or dark regions, global histogram equalization won't work 

effectively. A modification of histogram equalization called 

the Adaptive Histogram Equalization can be used on such 

images for better results [9-10]. Adaptive histogram 

equalization works by considering only small regions and 

based on their local cdf, performs contrast enhancement of 

those regions. Adaptive histogram equalization can be 

implemented by various methods and each of those methods 

have multiple variation. It is an excellent contrast 

enhancement method for both natural images and medical and 

other initially non visual images. 

 

C) Classification: In this paper classification of objects in 

satellite images are performed by SVM and combination of 

SVM and PSO. 

 

i) Support Vector Machine (SVM): 

SVMs are set of related supervised learning methods used for 

classification and regression [11]. 

They belong to a family of generalized linear classification. A 

special property of SVM is it simultaneously minimizes the 

empirical classification error and maximize the geometric 

margin. So SVM called Maximum Margin Classifiers. SVM 

is based on the Structural risk Minimization (SRM). SVM 

map input vector to a higher dimensional space where a 

maximal separating hyperplane is constructed. Two parallel 

hyperplanes are constructed on each side of the hyperplane 

that separate the data. The separating hyperplane is the 

hyperplane that maximize the distance between the two 

parallel hyperplanes. An assumption is made that the larger 

the margin or distance between these parallel hyperplanes the 

better the generalization error of the classifier will be [12]. 

Consider the data points of the form 

{(s1,t1), (s2,t2), (s3,t3),…………. (sn,tn)}  ……(1) 

 

Where yn=-1  is a  constant denoting the class to which that 

point xn belongs. n = number of 

sample. Each xn is p-dimensional real vector. The scaling is 

important to guard against variable 

(attributes) with larger varience. We can view this Training 

data , by means of the dividing (or 

seperating) hyperplane , which takes q.g+a=0 Where a is 

scalar and w is p-dimensional Vector. 

The vector q points perpendicular to the separating hyperplane 

. Adding the offset parameter a allows us to increase the 

margin. Absent of a, the hyperplane is forced to pass through 

the origin, restricting the solution. As we are interesting in the 

maximum margin, we are interested SVM and the parallel 

hyperplanes. Parallel hyperplanes can be described by 

equation 

  q.g+a=1 ………………(2) 

 q.g+a=-1……………….(3) 

If the training data are linearly separable, we can select these 

hyperplanes so that there are no points between them and then 

try to maximize their distance. 

Many researchers are used SVM as a classifier and is best 

suitable method for classification. 

 

ii) Particle swarm optimization (PSO) 

Particle swarm optimization (PSO) is a heuristic global 

optimization method, proposed originally by Kennedy and 

Eberhart in 1995 [13-14].It is now one of the most commonly 

used optimization techniques. This algorithm simulates the 

behavior of bird flock flying together in multi dimensional 

space in search of some optimum place, adjusting their 

movements and distances for better search. PSO is an 

evolutionary computation method similar to the Genetic 

Algorithm (GA). Swarms called particles are initialized 

randomly and then search for optimal by updating 

generations.PSO has two approaches: one is called cognitive 

and another is called social. 

The algorithm mimics a particle flying in the search space and 

moving towards the global optimum [15]. A particle in PSO 

can be defined as  qj,ϵ[s,t] where j=1,2,3…..  D is for 

dimensions and R is for real numbers [30. Each particle has its 

own velocity and position which are randomly initialized in 

the start. Each particle have to maintain its positions pbest 

known as local best position and the Gbest known as global 

best position among all the particles. Following equations are 

used to update the position and velocity of the particle. 

Vi(t+1)=Vi(t)+k1*W1(Pbest-mi(a))+ k2*W2(Gbest-yi(t))..(4) 

yi(t+1)=yi(t)+ Vi(t+1)            ……………………(5) 

Where Vi is the velocity, yi  is the position Pbest is the personal 

best position of the particle and Gbest is the global best position 

for the PSO. , W1 and W2 are two random numbers ranges [0, 

1) and & k1 and k2 are the leaning factors 

 

IV. Experimental Results 

In this paper satellite image classification is achieved through 

SVM and combination of SVM and PSO. 

The figure 2 shows the input satellite image for the proposed 

model. 

  

 

 

 

 

 

 

 

  

                  

 

 

Figure 2: Input satellite image. 

Figure 3 shows the contrast improvement of the satellite 

image using Adaptive Histogram Equalization. Here the 

subjective quality of an image is improved the 
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Figure 3: Enhanced satellite image using AHE. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Classified image using SVM 

 

                  

 

 

 

 

 

 

 

 

 

 

   Figure 5: Classified image using SVM and PSO. 

 

Figures 4 and 5 shows the classified output using SVM and 

combination of SVM, PSO. Figure 4 does not shows the all 

the classes present in the satellite image some of the classes 

are missing . Figure 5 shows the  all the classes 

Present in input image. 

TABLE – 1 

PERFORMANCE PARAMETERS 

 
 

Table I shows the obtained parameter values for existing and 

proposed method. The parameters are Sensitivity, Specificity, 

Classification accuracy and CPU time. Proposed method has 

obtained better values than existing method. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Classified image using SVM. 

Figure 6 shows the graphical representation of the obtained 

parameters. 

 

V.Conclusion 

This paper utilized a classification system for remote sensing 

satellite imagery using SVM and PSO algorithm. It is contains 

preprocessing and classification. In preprocessing Adaptive 

Histogram equalization is used for enhancement of satellite 

image and for classification SVM and Amalgamation of SVM 

and PSO. The classification accuracy and remaining 

parameters are far better than the existing method.  
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