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Abstract - The remote sensing in image classification are most innovative technique. But the basic classification methods do 
not provide satisfactory results. The major aim is to develop a method which provides better accuracy to the network. Neural 
networks based BP and RBF network are used to obtain the segmentation and classification of images. The results obtained 
by BP and RBF network are compared by pixel value and it showing that RBF network provides more accurate result 
compare to BP network. The overall accuracy provided by RBF network is nearly 94% which is much better as compare to 
BP network. 
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I. INTRODUCTION 
 
Remote sensing can be defined as any method which 
gathered the information about an object, area or 
phenomenon without being in contact with it. The 
term remote sensing has come to be associated more 
specifically with the gauging of interactions between 
earth surface materials and electromagnetic energy. 
Remote sensing technology which employs different 
radiation spectra is used in order to gather and 
interpret geo-spatial data. An implementation of this 
technology is to develop information about features, 
objects, and classes for the earth‘s land surface, 
oceans, and the atmosphere. The advancement in 
remote sensing makes high resolution data available 
in short interval of time [1].Firstly the image are 
classified on the based on texture information which 
include angular second moment, contrast, correlation 
in the year 1973 [2].An 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. Most of the traditional 
classification methods are capable of image 
classification, but those are found to be robust under 
certain conditions. 
 
The most attractive techniques like support vector 
machine (SVM), maximum likelihood classifier 
which usually assume the Gaussian distribution of the 
input data, may become incapable when accurate 
estimation of the distribution model is difficult or 
impossible, especially for multi-source classification. 
For satellite image classification, conventional 
methods used are supervised and unsupervised 
classification. Unsupervised classification does not 
require external teacher and it is based upon only 

local information. Unsupervised classification does 
not require manual intervention as computer executes 
the work. Supervised classification method 
incorporates external teacher so that each output unit 
is told what its desired response to the Input signal 
ought to be. Here, manual intervention is required. 
Supervised and Unsupervised classification methods 
make use of a conventional computer. Unless the 
specific steps that the computer needs to follow are 
known, the computer cannot solve the problem. That 
restricts the problem solving capability of a 
convention computer, to the problem that we already 
understand and know how to solve. However humans 
can effortlessly solve complex perceptual problems 
(like recognizing a man in a crowd from a mere 
glimpse of his face) at such a high speed and extent 
as to dwarf the world’s fastest computer. 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. 
 
An 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. Artificial neural networks (ANNs) are the 
most innovative and impressive techniques that have 
shown great potential in making use of improved 
remote sensor data and in analyzing it. 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 [3]. With the help of 
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network training, the knowledge of image 
classification can be derived and stored implicitly in 
the numerical forms as in the form of synaptic 
weights in the network. Unlike the parameters of 
regression functions, these weights have no obvious 
meaning in most of the cases. It is very difficult 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 advantage of 
neural network is having the higher spatial resolution 
imagery contains even with 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 get compared 
pixel by pixel value to provide better result. 
 
II. METHODOLGY 
 
2.1 Artificial neural network(ANN) 
It is inspired from biological nervous system. It 
composed set of elements called as neurons. The 
main characteristics of neural network are, they 
having the ability to learn complex nonlinear input-
output relationships, use sequential training 
procedures, and adapt themselves to the data. The 
most commonly used family of neural networks for 
pattern classification tasks is the feed-forward 
network, which includes multilayer perceptron and 
boosting network. Another popular network is the 
self-organizing map which is mainly used for feature 
mapping. The learning process involves updating 
network architecture and connection weights so that a 
network can efficiently perform a specific 
classification task. The increasing popularity of 
neural network models to solve pattern recognition 
problems has been primarily due to their seemingly 
low dependence on domain-specific knowledge and 
due to the availability of efficient learning algorithms 
for practitioners to use. Artificial neural networks 
(ANNs) provide a new suite of nonlinear algorithms 
for feature extraction (using hidden layers) and 
classification (e.g. multilayer perceptron’s). In 
addition, existing feature extraction and classification 
algorithms can also be mapped on neural network 
architectures for efficient (hardware) implementation. 
A connection between two neurons has a weight Wij 
which is adjusted during learning. A neural network 
consists of a set of nodes and usually the nodes are 
grouped in layers with connections that go from one 

layer to another layer. Basically, an input layer of 
nodes are activated by the input image data and 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 spectral 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. Ann has been applied extensively 
applied to perform extraction and classification of 
remote sense data. Ann can simulate human neural 
system. 
 
2.2 Back propagation(BP) network 
It is a multilayer feed forward neural network training 
feedback algorithm as shown in Fig.1. 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. 1: Back Propagation Network 

 
The learning process of a BP network structure 
consists of two parts positive dissemination and 
propagation. In the BP network the error correction 
with weight and threshold of each layer. 
 
2.2.1 Steps in Back Propagation 
• Network Initialization: According to the system 
input and output sequence(X,Y)the number of nodes 
n in the network layer, 1 in hidden layer and m in 
output layers are determined. Connection weights Wij 
and Wjk between the input layer, hidden layer and 
output layer neurons are initialized. 
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𝐻 𝑓 ∑ 𝑤 𝑋 𝑎   (1) 

 
Where, j is the number of hidden layer neurons, 
ranging in [1, n], and f is the hidden layer activation 
function. 
• Output calculations of the output layer: According 
to the hidden layer output H, connection weights 𝑤  
and threshold values b, the predicted output O of BP 
network was calculated 
𝑂 ∑ 𝐻 𝑤 𝑏   (2) 
 
• Error calculation: According to the network, the 
output O and desired output Y, the network 
prediction error e was calculated as, 
𝑒 𝑦 𝑂    (3) 

 
•Weight update: According to the network prediction 
error e, network connection weights w  , w   were 
updated as, 
𝑤 𝑤 ƞ𝐻 𝑒   (4) 

 
•Threshold update: According network prediction 
error e, the network nodes threshold a, b was updated. 
𝑏 𝑏 𝑒   (5) 

 
2.3 Radial basis function 
RBF are a two layer feed forward neural network. 
Such a network is characterized by a set of inputs and 
a set of outputs .In between inputs and outputs there 
is a layer of processing unit called hidden units. In 
order to use RBF network we need to specify the 
hidden unit activation function, the number of 
processing unit a criteria for modeling a given task 
and training algorithm. If we have at hand set of 
inputs and outputs pairs called training set, we 
optimize the network parameter in order to fit the 
network outputs to the given inputs. 

 

 
Fig. 2: Radial Basis Function 

 
RBF network have been successfully applied to large 
diversity of application including interpolation, image 
restoration, data fusion. The number of basic 
functions (hidden units) need not equal the number of 
training data points. The centers of the basic 
functions do not need to be defined as the training 
data input vectors. They can instead be determined by 

a training algorithm. The basic functions need not all 
have the same width parameter. These can also be 
determined by a training algorithm. 
2.3.1 Steps in Back Propagation 
There are three parameters needed to be solved in 
RBF network algorithm: the Centre of basis function, 
variance and weight matrix between hidden and 
output layers. The specific steps of RBF network 
learning algorithm are as follows: 
• Calculated the Centre vector of all samples: 

Based on the Centre vector the Small random 
numbers of superposition was as the initial value 
of the weight vector. 

• Solving variance: The basis function of RBF 
neural network is Gaussian function, so the 
variance can be soluted by the equation, 

𝜎
√

  (6) 

 
Where Cmax is the maximum distance between 
selected centers. 
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 [5]. 

𝑤 exp 𝑥 𝑐  (7) 

 
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. 
 
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.3 shows an original image and 
applied to the existing neural network. 

 

 
Fig. 3:  Original image 
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This Fig.3 is applied to the BP network for segmented 
images pixel by pixel value and classification is done. 
Fig.4 compares the land portion and water Portion as 
shown. 

 
Fig.4: Output image of BP Network. 

 
Fig. 5 shows, the output images 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. 

 

 
Fig. 5: Output image of RBF network 

 
The result obtained by using pixel by pixel value can 
be calculated to obtain the result of land and water in 
an image. So by comparing both the method, RBF 
network provide more accuracy and better result 
compare to the BP network. Thus for image 
classification RBF network provide more accurate 
result compare to BP network. 
 
IV. CONCLUSION 
 
Image Classification comprises the distinguishing and 
measuring the land portion, water portion, vegetation 
area, urban area etc. of the specific parts of the earth 

through images taken from a satellite. The BP 
network are compared with RBF network the result 
obtained from the RBF network provide accuracy of 
94% 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. 
 
REFERENCE 
 
[1] G.M. and Mathur, A ``Toward intelligent training of 

supervised image classification: directing training data 
acquisition for SVM classification “RemoteSensing of 
Environment 93, pp. 107-117,2004. 

[2] Benediktsson, J. A., and Swenson, J. R. “Feature extraction 
for multi-sourcedata classification with artificial neural 
networks”,International Journal of Remote Sensing 18, 727-
740,1997. 

[3] P. M. Atkinson and A. R. L. Tatnal, “Introduction neural 
networks in remote sensing”, Remote Sensing 18(4), pp. 699-
709, 1997. 

[4] Duda, R.O., Hart, P.E., Stork, D.G. “Pattern Classification. 2 
edn.” WileyInterscience (2000) 

[5] Deng S.Manjunath“Unsupervised segmentation of color-
texture regions in images and video”IEEE Transactions on 
Pattern Analysis and Machine Intelligence 800–810,2001. 

[6] Boykov, Y., Funka-Lea, “Graph Cuts and Efficient N-D 
Image Segmentation” International Journal of Computer 
Vision 70109–131,2006. 

[7] Guoqiang Peter Zhang. ``Neural networks for classification : 
a Survey",IEEE Transaction on Systems, Man and 
Cybernetics-Part C: Application and Re-views, 30(4) :451-
462,2000 

[8] Qing Liu, GuangminWu, JianmingChen ,``Interpretation 
Artificial Neural Network in Remote Sensing Image 
Classification”, IEEE transaction978-1-4673-0875,2012 

[9] Jum-Ding Sun andYuam Ma ``Image Classification Based on 
Texture and Improved BP Network”,ISECS pp098- 100,2010 

[10] F. Qiu and J. R. Jensen ``Open the black box of neural 
networks for remote sensing image classification”, Remote 
Sensing 25(9) : 1749-1768,2004. 

[11] Shi Y, Han L Q and Lian X Q “Design,Method and Cases 
Analysis of Neural Networks”,Beijing University ofPostsand 
Telecommunications Press: 1-2, 25-29, 77-82, 113-114,147-
148,2009. 

[12] Dean, A.M and Smith, G.M., ``An evaluation of per parcel 
land cover mapping using maximum likelihood class 
probabilities", International Journal of Remote Sensing 24 
(14), pp. 2905-2920,2003. 

[13] Z.W. Xu. ``Introducing stored-grain pest image retrieval 
based on BP neural network”,Journal of the Chinese cereals 
and oils association,vol.25, 2010, pp.103-106. 

[14] R.L. Ruan. ``Application of genetic algorithm in artificial 
neural network weights optimizing”, Journal of xianning 
university, vol. 2, 2005, pp.4951. 

[15] C.F. Luo, Z.J. Liu,C.Y. Wang,Z. Niu `Optimized BP neural 
network classifier based on genetic algorithm for land cover 
classification using remotely-sensed data”,Transactions of the 
Chinese society of agricultural engineering, vol.29, 2006, 
pp.133137. 

 
 
 
 
 

 


