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Abstract-Image classification are key component in remote sensing. Various method are used for image classification . The 
aim is to develop a method which provide accuracy to the network . Neural network are used for classification in which BP 
and RBF network are used to obtain the segmentation and classification of images. The result obtained by BP and  RBF 
network are compared by pixel by pixel value and showing that RBF network provided more accurate result compare to BP 
network. The over all accuracy provide by RBF network is 92% compare to BP network. 
General Terms-Artifical Neural Network, Image Classification. 
 
Keywords-BP Network, RBF Network. 
 
I. INTRODUCTION 
 
The term remote sensing has come to be associated 
more specifically with the gauging of interactions 
between earth surface materials and electromagnetic 
energy. In order to gather and interpret geo-spatial 
data, remote sensing technology that employs 
different radiation spectra is used. This technology is 
applicable in developing information about features, 
objects, and classes for the earth‘s land surface, 
oceans, and the atmosphere. 
Image classification is the process of creating 
thematic maps from satellite imagery. A thematic 
map is an informational representation of an image, 
which shows the spatial distribution of a particular 
theme. An example of themes could be vegetation 
types consisting of trees, crops, grasslands, etc. Image 
classification relies on the spectral distinctness of 
classes or spectro-temporal variability. It also 
depends on the context of classification. For example, 
two features with nearly identical spectral signatures 
for vegetation could be assigned to the classes forest 
and crops depending on whether the area in the 
images has irregular or straight boundaries. 
Many traditional classification methods are capable 
of image classification, but are found only to be 
robust under certain conditions. In 1980’s the rough 
sets theory and support vector machine (SVM) are the 
most attractive method in remote sensing image 
classification. Some widely used traditional 
classification techniques such as the maximum 
likelihood classifier usually assume the Gaussian 
distribution of the input data. These techniques may 
become incapable when accurate estimation of the 
distribution model is difficult or impossible, 
especially for multi source classification. 
Many analysis techniques have been proposed as 
alternatives to traditional classification tools to 
process complex remote sensing data. The neural 
network is first introduced in year 1991s for RSD 
classification but failed due to poor classification 

ability. Artificial neural networks (ANNs) are the 
most innovative techniques that have shown great 
potential in analysing and making use of improved 
remote sensor data. Artificial neural networks have 
been employed to process multi spectral remote 
sensing images and have achieved improved accuracy 
compared to those obtained from traditional statistical 
methods .These successes are underpinned by many 
salient characteristics of neural networks. Through 
network training, the knowledge of image 
classification can be derived and stored implicitly in 
numerical forms as synaptic weights in the network 
Unlike the parameters of regression functions, these 
weights have no obvious meaning in most cases. It is 
difficult, if not impossible, to interpret these weights 
due to their complex nature Therefore, a neural 
network is often accused of being a black box, which 
hides the relation between inputs and outputs in the 
weights of the neurons of its hidden layers As a 
result, we cannot gain any understanding of the 
problem at hand due to the lack of an explanatory 
capability to provide insight into the characteristics of 
the data set. 
The main advantage of neural network having the 
higher spatial resolution imagery contains even more 
high frequency information .The main advantage of 
neural network having the higher spatial resolution 
imagery contains even more high frequency 
information . The Limitation of neural network are 
well established statistical approaches that provide 
acceptable classification with relatively low spatial 
and spectral resolution imagery, fail to provide 
satisfactory results when applied to improved remote 
sensor data. 
This paper  argues that segmentation process and 
classification method are used by using Neural 
network  .The segmented images are applied to  BP 
network and RBF network and compared pixel by 
pixel value and classification images are compared 
which method provide accuracy and better result to 
the existing other method . 
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II. METHODOLGY 
 
1.1 Artifical neural network (ANN) 
A neural network consists of a set of nodes and the 
connections between them. Usually the nodes are 
grouped in layers with connections that go from one 
layer to a later layer. There is an input layer of nodes 
which are activated by the input image data. The 
output layer of nodes represents the output classes to 
train for. In between, there is usually one or more 
hidden layers of nodes. A node in one layer is 
connected to all nodes in the next layer. A node in a 
hidden layer receives input from all nodes in the 
previous layer. Output values from the hidden layer 
are distributed to an output layer, which contains one 
node for each output class. Each node connection has 
a weight which multiplies the signal traveling along 
that connection. The nodes in the hidden and output 
layer sum the weighted signals they receive and apply 
a function to produce an output value. During a 
learning phase, sample spectrals patterns are passed 
through the net in a number of iterations. The second 
phase in training is a backward pass through the 
network to reduce the error between the actual and 
the desired output. 
 
1.2 Back propagation network 
BP is multilayer feed forward neural network training 
feedback algorithm. It firstly uses the sample data to 
train the network, and then the trained network is 
used in image processing and pattern recognition. 
Low computation complexity of BP neural network, 
it has been widely used in many fields. 
 

 
Fig. 2:  Back Propogation Network 

 
The learning process of a BP network structure 
consist of two parts positive dissemination and  
propagation. In the BP network the error correction 
with weight and threshold of each layer.  
In network training, the hidden layer is given as 

 
Where ݂ means activation function, ܽ is defined as 
the weight of the former layer of neuron   is 

defined as the output of the k sample ߐis the 
threshold of the neuron. 

 
The given input and output of each iteration of 
equation (3)  will repeat  whether the result give the 
accuracy after all samples trained if the result is not 
occurs well the sample  will be trained again to give 
more accuracy to the network. 
 
1.3 Radial basis function 
 Radial Basis Function has one input layer ,one out 
put layer and a hidden layer Radial basis functions 
are embedded into a two-layer feed-forward neural 
network. Such a  network is characterized by a set of 
inputs and a set of outputs. In between the inputs and  
outputs there is a layer of processing units called 
hidden units. Each of them implements a  radial basis 
function. The way in which the network is used for 
data modeling is different  when approximating time-
series and in pattern classification. In the first case, 
the network  inputs represent data samples at certain 
past time-laps, while the network has only one output 
representing a signal value . In a pattern classification 
application the  inputs represent feature entries, while 
each output corresponds to a class. The hidden units 
correspond to subclasses in this case 
 

Fig. 3: Radial; Basis Function 
 
To improving radial basis function network the 
following parameter required are as follows 
The number M of basis functions (hidden units) need 
not equal the number N of training data points. In 
general it is better to have M much less than N. 
The centres of the basis functions do not need to be 
defined as the training data input vectors. They can 
instead be determined by a training algorithm. 
The basis functions need not all have the same width 
parameter s. These can also be determined by a 
training algorithm. We can introduce bias parameters 
into the linear sum of activations at the# output layer. 
These will compensate for the difference between the 
average value over the data set of the basis function 
activations and the corresponding average value of 
the targets. 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-7, July-2015 

Remote Sensing Image Classification Using BP And RBF 
 

117 

The specific steps of RBF network learning algorithm 
are as follows: 
Solving variance .The basis function of RBF neural 
network is Gaussian function, so the variance can be 
soluted by the equation 

 
Where ܿ ௫ is the maimum distance between 
selected centres 
Weights calculated between the hidden layer and 
output layer. Connection weights of the neurons 
between the hidden layer and output layer can be 
directly calculated using least squares method. 

 
Where ܿ ௫ is the maimum distance between 
selected centres 
 
III. RESULT 
 
For image classifications the neural network are used  
in which BP network and RBF network are applied to 
the existing method .The original image are 
segmented by using pixel by pixel method and 
classification method is applied to BP and RBF 
network .The fig 4 shows orignal image and applied 
to the existing neural network.  
          

 
Fig. 4:  Orignal image 

 
In fig 5 the image is applied to the BP network  for 
segmented images pixel by pixel value and 
classification is done .In   figure compare the land 
portion and water 
 

 
Fig. 5:  Out put image of BP network 

 
Fig. 6:  Out put image of RBF network 

 
Portion in images.In figure 6 the out put images is 
obtained by using RBF method.In this method 
various images taken and during examine rbf network 
provide more accuracy while compare to the bp 
network. 
 

 
 
The result obtained by using pixel by pixel value can 
be calculated to obtained the result of land and water 
in images the land portion is obtained in BP network 
is 13423  and in RBF network is 13542. So by 
comparing the method RBF network provide more 
accuracy and better result compare to the BP method 
.Thus for image classification RBF network provide 
more accurate result compare to BP network. 
 
CONCLUSION 
 
The artificial neural network are appled to the image 
classification and by using BP and RBF network are 
applied to the image classification and following 
conclusion are made: 
The BP network are compared with RBF network  the 
result obtained from the RBF  network provide 
accuracy of 92% which are stable and less 
consumption of time while compare with BP network 
and which provide more accuracy to the network for 
image  classification in remote sensing. 
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