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Abstract: 
In numerous applications Remote detecting change location has assumed as a important part. Most traditional change location 

systems deal with single-band or multispectral remote detecting pictures. Hyper spectral remote detecting pictures give more 

thorough information on spectral changes to introduce promising change discovery performance. The challenge is how to take 

benefit of the spectral information at such a high dimension. Change detection is the way toward recognizing difference in the 

scenes of a object or a marvel, by watching the same geographic zone at different times. Many algorithms have been useful to 

monitor a variety of environmental changes. Some of these algorithms are difference image, ratio image, classification 

comparison, and change vector analysis. In this thesis, a change recognition procedure for multi-temporal multi-spectral remote 

sensing images, based on Independent Component Analysis (ICA), is projected. The natural changes can be discover in reduced 

second and higher-order  conditions in multi-temporal remote detecting pictures by ICA algorithm. This can take away the 

correlation among multi-temporal images without any earlier knowledge about change space. Various kind of land cover changes 

are produced in these independent source pictures. The experimental outcome in real multi-temporal multi-spectral images 

illustrates the efficiency of this change detection approach. 

 

Keywords: Change Detection (CD), Hyper spectral sensors, Hyperspectral change detection methods, Applications of Hyper 

spectral Image analysis. 

 

1. INTRODUCTION 

 

Remote detecting innovation gives an extensive scale 

perspective of scene over a long period of time and has been 

shown to be a proficient technique for change detection. 

Change detection by remote sensing has been generally 

utilized as a part of numerous applications, for example, land-

use/land-cover checking, urban improvement ecosystem 

monitoring and disaster monitoring. Customary change 

recognition strategies have been seriously considered; in any 

case, every one of them depend on single-band or multispectral 

remote sensing pictures.  

 

The most nonexclusive CD composition in Remote Sensing 

involves, extensively, (an) include extraction (e.g. distinction 

or proportion), and (b) choice capacity (task to deliver choice 

i.e. change versus no-change). Be that as it may, not every one 

of the strategies follow it. 

 

1.1 Change Detection (CD): 

 

characterized as the way toward recognizing differences in the 

position of object or phenomenon by watching it at various 

circumstances. The CD structures utilize multi-transient 

datasets to subjectively analyze the temporal impacts of 

phenomena and measure the progressions. [1] 

 

1.2 Hyper spectral sensors:  
 

measure radiance by an expansive number of groups covering 

a wide spectral range. In spite of the fact that multi temporal 

multispectral pictures can indicate changes in a few groups, the 

spectral data Offered by multispectral information isn't so 

elaborate. Hyperspectral symbolism offers more inexhaustible 

and more itemized data on spectral changes in multitemporal 

pictures than multispectral pictures, which can enhance the 

change identification execution. 

 

1.3 Hyperspectral change detection methods:  
 

In post-classification strategies, characterization maps of 

multitemporal hyper phantom pictures are compared to get the 

change detection result. Post-classification gives "from-to" 

change outcomes about and has been generally utilized; 

notwithstanding, its exactness is restricted on the grounds that 

pixels misclassified in one dataset will bring about blunders on 

the "from-to" change recognition outline, matter regardless of 

whether the relating pixels in the other dataset are accurately 

ordered. Picture change procedures, and principal component 

analysis (PCA), starting from multispectral techniques, change 

hyper spectral information into another component space to 

name the changed areas. The third sort of hyper spectral 

change location strategy is anomaly change identification. 

Inconsistency discovery algorithms consider irregularity 

changes as anomalies in a difference image. In figure 1 change 

identification process is characterized. 

 

1.4 Applications of Hyper spectral Image analysis: 

 

Hyper spectral imagery has been utilized to distinguish and 

outline wide variety of materials having trademark reflectance 

spectra. For instance, hyper spectral  pictures have been 

utilized by geologists for mineral mapping and to identify soil 

properties including moisture, natural substance, and saltiness. 

Vegetation researchers have effectively utilized hyper spectral  

symbolism to recognize vegetation species, study plant 

covering science, and identify vegetation stretch [11]. Military 

faculty have utilized hyper spectral symbolism to distinguish 

military vehicles under halfway vegetation canopy, and 

numerous other military target recognition goals, for example,  

Climatic Correction  Spectrallibraries 
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Figure 1.1 Change detection process 

 

2. RELATED WORK 

 

A number of journals and research papers published have been 

studied. The various aspects of the problem were studied.  

Nan Wang et al. (2015) proposed another hyperspectral un-

blending approach with a abundance characteristic based ICA 

model. Two qualities of the abundance factors are investigated, 

and the model is developed by these attributes. Corresponding 

gradient descent algorithms also proposed to solve the 

proposed objective function. 

Vikrant Gulati et al. (2014) this paper gives, a change 

acknowledgment strategy for multi-temporal multi-spectral 

remote detecting pictures, in light of Independent Component 

Analysis (ICA), is proposed. The natural changes can be 

distinguished in lessened second and higher-order conditions 

in multi-temporal remote detecting pictures by ICA algorithm. 

Thus the relationship among multi-temporal pictures can be 

expelled with no earlier knowledge about change regions. 

Sartajvir Singh et al. (2014) this paper includes a near 

comparative analysis on CVA based change identification 

methods, for example, CVA, MCVA, ICVA and CVAPS. The 

paper likewise outlines the important coordinated CVA 

systems along side their qualities, highlights and drawback 

Based on explore results, it has been seen that CVAPS strategy 

has more prominent potential than other CVA procedures to 

assess the general changed data more than three distinctive 

MODerate determination Imaging Spectro-radiometer 

(MODIS) satellite informational collections of various region 

[4].  

 

Chen W. et al. (2013) in this paper, two sorts of extra data, 

i.e., spatial data in the area of the comparing pixel in Time 1, 

and the spectral data of undesired land-cover writes, are 

utilized to develop the foundation subspace for exceptional 

applications. The subspace remove is figured to decide if the 

objective is abnormal as for the foundation subspace. The 

abnormal pixels are considered as changes with the goal that it 

can exploit the high-dimensional data and the spectral marks in 

hyperspectral pictures, and, in the meantime, is anything but 

difficult to apply. 

 

M. Ilsever C.U et al. (2012) in this paper they show strategies 

for location of hyper spectral pictures. They utilized the pixel-

based change identification strategies, for example, Image 

differencing, robotized thresholding; Image proportioning, 

Change vector examination (CVA). The essential start in 

utilizing remote detecting information for change recognition 

is that adjustments in arrive cover must outcome in changes in 

radiance values and changes in land cover because of land 

cover change must be large with respect to radiance changes 

caused by different components.  

 

Turgay.C et al. (2009) the proposed paper exhibits a novel 

system for unsupervised change recognition in multitemporal 

satellite pictures utilizing primary segment examination (PCA) 

and k-implies bunching. The distinction picture is divided into 

h × h no covering pieces. The change location is accomplished 

by parceling the element vector space into two bunches 

utilizing k-implies grouping with k = 2 and afterward 

relegating every pixel to the one of the two groups by utilizing 

the base Euclidean separation between the pixel's element 

vector and mean element vector of groups. The proposed 

calculation is straightforward in calculation yet viable in 

distinguishing significant changes which makes it reasonable. 

 

Yakoub Bazi, F.M.D et al. (2010) in this paper, the 

unsupervised change-identification issue in remote detecting 

pictures is detailed as a division issue where the discrimination 

amongst changed and unaltered classes in the distinction 

picture is accomplished by characterizing a legitimate vitality 

practical. Keeping in mind the end goal to build the power of 

the strategy to commotion and to the decision of the underlying 

form, a multi determination execution, which plays out an 

investigation of the distinction picture at various determination 

levels, is proposed. The test comes about got on three 

distinctive multitemporal remote detecting pictures procured 

by low-and additionally high-spatial-determination optical 

remote detecting sensors recommend an unmistakable 

predominance of the proposed approach contrasted and best in 

class change-recognition techniques.  

 

Zhengguang.S.W et al. (2012) in this paper, A novel 

technique in light of an importance vector machine (RVM) 

combined with  principal component analysis (PCA) is 

proposed for failure detection, isolation, and recovery (FDIR) 

of a multifunctional self-approving sensor. The working 

guideline and the internet refreshing calculation of the RVM 

indicator are underscored to recognize and recoup flaws. The 

proposed indicator can successfully separate various 

concurrent deficiencies of multifunctional sensors and achieve 

disappointment recuperation with high precision and great 

convenience. Further, it likewise has a decent capacity of 

following flaw free flags with sudden changes. Disappointment 

location is completed by utilizing PCA-based squared 

expectation blunder insights. The PCA-RVM technique can 

recognize the typical signs with sudden changes from defective 

signs. The execution of the methodology is contrasted and 

other diverse indicators, and it is assessed in a genuine 

multifunctional self-approving sensor trial framework. 
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PROPOSED WORK 

 

The Performance analysis of An Unsupervised Change 

Detection technique which is for pictures with high resolution 

made up of following steps: 

Preprocessing 

Image Registration 

Image differencing 

 
Figure 3.1: Architecture of the Proposed System. 

The ICA algorithm can eliminate the correlation among multi-

temporal pictures without any former knowledge about change 

region. Various kinds of land cover alterations are produced in 

these independent source pictures. The experimental outcome 

in synthetic and real multi-temporal multi-spectral images 

illustrate the effectiveness of this change detection approach. 

 

3.2 Algorithm  

FASTICA - Fast Independent Component Analysis FASTICA 

(mixedsig) estimates the independent components from given 

multidimensional signals. Each row of matrix mixedsig is one 

observed signal.  FASTICA uses Hyvarinen's fixed-point 

algorithm,Output from the function depends on the number 

output arguments: 

 [icasig] = FASTICA (mixedsig); the rows of icasig contain the 

estimated independent components. 

 [icasig, A, W] = FASTICA (mixedsig); outputs the estimated 

separating matrix W and the corresponding mixing matrix A. 

[A, W] = FASTICA (mixedsig); gives only the estimated 

mixing matrix  A and the separating matrix W. 

FASTICA can be called with numerous optional arguments. 

Optional arguments are given in parameter pairs, so that first 

argument is the name of the parameter and the next argument 

is the value for that parameter. Optional parameter pairs can be 

given in any order. 

 

3. RESULTS & ANALYSIS 

signatures.mat - Matlab data file with a set of mineral 

signatures extracted from USGS spectral library.  This file 

contains three variables: 

wavlen (224 x 1) - wavelength 

A (224 x 21)     - 21 mineral signatures 

names (21 x 29)  - names of the minerals 

cup_ref.mat - Matlab data file with the Cuprite, Nevada  

reflectance sub image (250 x 190 pixels)  from data set 

acquired on the AVIRIS flight  the sub image starts at line 

1620 and column 420 and it   ends on line 1869 and column 

610, noisy channels  {1, 2, 104...113, 148...167, 221...224} 

were removed. 

This file contains three variables: 

wavlen (224 x 1) - wavelength 

BANDS  (1 x 188) - selected bands 

Lines - number of lines of the subimage 

Columns - number of columns of the subimage 

L  - number of channels selected 

 x  (188 x 47750) – sub image (channels x number of pixels) 

 
Figure 4.1 Input Image 

Figure 4.1 shows the image map of  Matlab data file with the 

Cuprite, Nevada  reflectance subimage (250 x 190 pixels)  

from data set acquired on the AVIRIS flight  the sub image 

starts at line 1620 and column 420 and it   ends on line 1869 

and column 610, noisy channels  {1, 2, 104...113, 148...167, 

221...224} were removed. 

 

Case 1: When Two Images are same 

 
Figure 4.2 Dimension reduction matrix indices 

As shown in figure 4.2 largest and smallest eigenvalue of the 

covariance matrix to be given in the reduced data 

 
Figure 4.3 Signature true & estimate, Line of abundance 

true & estimate 

Figure 4.3 shows Signature true and estimate, line of 

abundance true and estimate when two images are same  

 

Case 2: When two images are different 

 
Figure 4.4 Input Image 1 

 
Figure 4.5 Input Image 2 with noise 
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Figure 4.5 shows image map of reference image and figure 4.5 

shows image map of reference image with added noise 

 
Figure 4.6 Dimension reduction matrix indices 

As shown in figure 4.6 largest and smallest eigenvalue of the 

covariance matrix to be given in the reduced data 

 

 
Figure 4.7 Signature true & estimate, Line of abundance 

true & estimate 

Figure 4.7 shows Signature true and estimate, line of 

abundance true and estimate when two images are different  

 
Figure 4.8 Change Map 

 
Figure 4.9 shows variation of three mineral signatures 

extracted from second image 

 

4. CONCLUSION & FUTURE SCOE 

 

PCA technique can give best outcome by processing the two 

diverse image of same geographical area and compare both 

them through pixel by pixel or through principal component 

vector generated for both image for detection of changes. the 

changed area and the unchanged area can be easily classified 

with the PCA technique by using principal component. This 

PCA technique not only detect the changes in the images but 

also convert a very high dimension image into lower one 

maintaining all information related to original image. So we 

can easily store as it occupy less storage space as compared to 

original one and it is an efficient technique. Independent 

component images obtained from ICA algorithm are 

independent of each other and they are related to different land 

variation classes. The synthetic and real data experiments 

demonstrated the combination of ICA-based image model and 

supervised SVM classification can make use of higher order 

statistics and detect changed areas efficiently and accurately 

from multi-temporal multi-spectral remote sensing images. 

Thus, ICA model is a suitable tool for improving change 

information extraction in multi-temporal multi-spectral images. 

However, the change detection scheme presented in this work 

only consider a relatively small number of categories and 

further discussion for the large number of categories and 

different type of noise effects will be conducted in future work. 
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