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Abstract: 

Pan-sharpening is the process of improving spatial resolution of multi -spectral (MS) satellite  images using the spatial details of a high  

resolution Panchromatic (PAN) image. The fusion of multispectral (MS) and panchromatic (PAN) images is a useful technique for 

enhancing the spatial quality of low-resolution MS images. Image fusion is the process by which input images are fused in order to 

increase the quality. The input images must be the images of the same scene with d ifferent quality measures. The quality of the output 

image will be better than any of the input images. To discuss the application of this methodology to a popular remote sensing  

application called pan sharpening, which consists of the fusion of a low resolution mult ispectral image and a h igh -resolution 

panchromatic image. The main methods of the image fusion involve simple image fusion, pyramid based image fusion and wavelet  

based image fusion and to focuses on Four data sets by the Pleiades, Worldview-2, Ikonos, and Geoeye-1 satellites are employed for 

the performance assessment, testifying the effectiveness comparison based on the quality of the output image with and without  

Discrete Wavelet Transform. Higher v isual quality is achieved by performing DWT based interpolation. It also discuss about the 

different quality metrics that can be used to assess the quality of the output image.  

 

 

I. INTRODUCTION

Image processing is gaining more importance in  the areas of 

science and technology. It constitutes a promising area of 

research due to ever growing importance of scientific 

visualizat ion in various applications. The need of better 

performance in the image processing increased the demands on 

computational efficiencies.  Various alternatives are availab le to 

improve the performance of image processing using specialized 

architectures. Image fusion is a process of merging the relevant 

informat ion from several input images into a single image. It  is 

extensively used in image processing applications like 

management of natural resources, remote sensing, defense and 

medical imaging. Various fusion techniques are availab le to 

improve the quality of fused image.  In remote sensing 

applications, satellites provide the informat ion of the large 

areas of the planet. To meet the needs of several remote sensing 

applications such as weather, meteorological and 

environmental, the remote sensing system offers spatial, 

spectral, radiometric and temporal resolutions. Generally, 

satellites take various images from d ifferent frequencies in the 

visual and non-visual ranges called as monochrome images.  

Based on the frequency range each monochrome image 

contains various information about the object. Each 

monochrome image is represented as a band and a collection of 

these bands of the same scene obtained by a sensor is called 

multispectral image (MS). In general, an MS image contains 

three bands (Red, Green and Blue). The combination of these 

three bands produces a color image. Satellites usually provide a 

panchromatic (PAN) image along with MS image. A PAN 

image refers to a gray scale image that contains the data with a 

wide range of wavelengths from the visible to the thermal 

infrared. 

The main reason for the increased importance of image fusion 

in remote sensing is that remote sensing is currently moving 

towards many important social and scientific applicat ions. 

These applications include the management of natural disasters 

and natural resources, assessment of climate changes and the 

preservation of the environment.  An image represents more 

than ten thousand words. An image can be represented both in 

spatial domain and in spectral domain. Image Fusion is the 

process of fusing perfectly  registered input images, which can 

represent both spatial and spectral information. It retains 

important information and produces an image, which is better 

for human, and computer perception for further processing. 

Since spatial representation is simple, spatial fusion methods 

are also simple.  Spectral representation can clearly define the 

edge features of the image. Different types of image fusion are 

Multitier Fusion, Mult imodal Fusion, Multi focus Fusion, Multi 

Sensor Fusion and Single Sensor Fusion. Multi view Fusion 

fuses the images obtained from multip le cameras. These images 

will be taken from different views of the same scene. 

Multimodal image fusion fuses images took from different 

modalities of the same scene. It is widely  used in medical 

imaging. In multi focus fusion, the input images will be 

focusing in different scenes. Some images may focus on the 

foreground and some on the background. In multi sensor 

fusion, the input images will be taken from different sensors. 

This method is widely  used in remote sensing application 

where the sensors lack quality. Furthermore, there is an 

increasing availability o f images with d ifferent characteristics, 

increased flexib ility of time, shorter rev isiting time of satellite 

and the evolution of sensor technologies. Therefore, a growing 

need emerges to simultaneously process different data from the 

remote sensing images for information extraction and data 

fusion. In the remote sensing, most of the sensors operate either 

in panchromatic mode or mult ispectral mode.  A panchromat ic 

mode sensor gives high spatial resolution image, which does 
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not contain any color informat ion, whereas a multispectral 

mode sensor gives color image with low spatial resolution. 

Either of these images separately, will not provide complete 

informat ion of the object.  The better idea to overcome this 

limitat ion is image fusion. The main objective of image fusion 

in remote sensing is merging the grey-level high-resolution 

panchromatic image and the colored  low-resolution 

multispectral image. When the input images are taken  from 

different satellites, fusing of these images can be called multi-

sensor image fusion otherwise it is said to be single-sensor 

image fusion.  A mult i-sensor image fusion overcomes the 

constraints of a single-sensor image fusion by combining the 

several sensor images to form a composite image. The multi-

sensor image fusion includes various benefits viz., robust 

system performance, improved reliability, compact 

representation of information, extended range of operation and 

reduced uncertainty. Image fusion is generally done at one of 

the three different processing levels depending on the stage at 

which fusion takes place viz., p ixel, feature and decision. In 

pixel level fusion combination mechanis m is directly on the 

pixels obtained at the different sensors.  

Feature level fusion works on image features extracted from the 

source images and decision level fusion works at higher level 

and merges the interpretations of different images obtained 

after image understanding. Based on domain of operation, pixel 

level image fusion methods are classified into two types which 

are spatial domain fusion and transform domain fusion 

methods. In the image fusion, the starting step is to prepare the 

input images for fusion process. It is also called as image 

preprocessing which includes registration and resampling of the 

input images. Reg istration is needed to align the corresponding 

pixels in the input images. This is usually done by geometric 

normalizat ion of the images.  The former may use MS images 

and auxiliary Pan images. While the latter may use multi-

resolution Pan Images, auxiliary  map data, and specific road 

models such as snakes. In this paper, we will develop a hybrid 

approach to largely utilize the spectral informat ion from the 

MS images and the geometric informat ion from the Pan  images 

using in particu lar the Quick Bird  products. Earth observation 

satellites provide comprehensive and continually updated 

informat ion for the monitoring and investigation of our p lanet's 

atmosphere, oceans and coasts, land surface, and polar regions, 

among others, for purposes like disaster relief, climate research, 

and environmental and security monitoring. Accurate and 

timely change detection of the Earth's surface features and 

changes is important in these areas in order to aid policy 

making and emergency action.  Many activ ities illustrate the 

importance of remote sensing satellite imaging. In the Polar 

Regions, the melt ing of ice areas due to an increase of average 

temperature in the last decades, and the subsequent rise of sea 

levels, are some of the aspects modeled and monitored by use 

of remote sensing data. In the marine environment, changing 

conditions, storm propagation and distribution of temperature 

and wind are analyzed. In the atmosphere, water and humidity 

tuxes, aerosol-cloud interactions, and pollutant and greenhouse 

gases distributions are remotely sensed and studied in an 

attempt to further understand climate change and complex 

processes in the atmosphere. Remote sensing of the Earth's 

surface is of particu lar relevance, as it  allows the study of 

changes in the planet's landscapes. Decortication in arid and 

semiarid regions is expanding, fresh water resources are 

declining in availability, and fertile soils are being exhausted 

with the world's expanding population needs and the present-

day unprecedented climat ic and environmental changes. 

 

 
Fig 1.1 Aster image of a reg ion in Rondonia, Brazil 

Resource scarcity and environmental degradation affect human 

security in different dimensions, as they also play a role in 

generating and exacerbating violent conflict [120]. Fig. 1.1 

shows ASTER (Advance Space borne Thermal Emission and 

Reflection Radiometer) imaging of a reg ion in Rondonia, 

Brazil. In the ASTER false color composite (combining near-

infrared, red, and green bands), tropical rain forest corresponds 

to bright red, brown h ighlights deforested land, and black and 

grey indicate recently burnt areas. 

 

II.   PRIOR WORK 

2.1NONLINEAR DECOMPOS ITION SCHEMES   

Generally, the fusion can be divided into two d istinct parts. 

 Up scaling  of the MS images, so that the upscaled MS 

images have the same size as the PAN image.  

 The process of fusion, which may be achieved either 

by the addition of the high-frequency content of the PAN 

image to the MS image or by substitution of the intensity image 

by the PAN image in case of the IHS algorithm.  

Detailed geographic informat ion is a key factor in decision 

making processes during refugee relief operations. The 

forthcoming commercial very high spatial resolution (VHSR) 

satellite sensors will be capable of acquiring multispectral (MS) 

images at spatial resolutions of 1m (panchromatic) and 4m 

(mult ispectral) of refugee camps and their environment.  

This work demonstrates how refugee camp environment, area 

and population can be analysed using a VHSR MS satellite 

sensor image from the Russian KVR-1000 sensor. The VHSR 

MS image was found to be suitable for mapping the refugee 

camp environment and area. A statistically significant linear 

relationship between camp area and population was 

determined. The methodology consists of applying the POHMT 

to multispectral images to detect potential building locations. 

The size of the structuring element (SE) was defined through 

the morphological top-hat by reconstruction transform. To 

remove irrelevant locations, vegetation areas were masked 

using the normalized difference vegetation index (NDVI), and 

the detected locations were verified by the proximity of 

shadows.  The successful recognition o f objects with the HMT, 

and therefore POHMT, depends on the possibility of defining 

templates that correspond to the configurations of object/ 

neighbourhood. The variety of shapes and sizes of buildings 

would involve the defin ition of large numbers of templates.  
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   Fig 2.1 Block d iagram of SFIM based image fusion 

 

To avoid this and apply the POHMT in an unsupervised 

manner, we made some generalizat ions. As small buildings 

have an area of approximately, we fixed a constant size for the 

FGSE according to the spatial resolution of the images used, 

pixels for the pan-sharpened Mikonos image, and p ixels for the 

Geo Eye and WorldView-2 images. Thus, we ensured that the 

FGSE would not exceed the size of small buildings, and that 

the erosion and dilat ion could be defined  over them. Increasing 

the size of the FGSE will miss buildings smaller than this size. 

For example, if we used a pixel window for the Geo Eye 

image, buildings smaller than could have been missed 

. 

2.2 Indusion 

In this section, a new fusion technique is developed based upon 

Induction. Since the process is derived from Induction and 

incorporates fusion, it is named “Indusion.” We can rewrite 

(3.2) as  

 

K = J−[[J∗R]↓a]↑a∗A+[I]↑a∗A   ………….. (3.3) 

 

The underlined part of the equation represents the high 

frequency informat ion, spatial edges, while the rest represents 

the low-frequency part of the image. In  (3.3), J is the upscale 

version of the initial image I.  

 In remote-sensing image fusion, the idea is to ext ract the h igh-

frequency informat ion of the PAN image and add it to the 

upscale low-resolution MS image. The above equation suggests 

that the high-frequency information from J can be added to the 

upscale version of the in itial low-resolution image I. The idea 

of Indusion is to rep lace image J by the PAN image since we 

want the high-frequency information of the PAN image to be 

added to the upscale MS image. The modified equation 

becomes 

 

   K=PAN−[[PAN∗R]↓a]↑a∗A+[I]↑a∗A………….(3.4) 

 

The Indusion algorithm was tested on true Quick bird satellite 

images and simulated Pleiades images. Since the ratio between 

the PAN and MS images provided by them is 1: 4, the process 

is divided into two stages, each with a scaling factor.  

 

III. PROPOS ED METHOD 

The proposed scaling algorithm is an area pixel scaling 

algorithm consisting of a preprocessor, filter, d iscrete wavelet 

transform based interpolation, morphological operator, 

interpolation and PCA based fusion is shown in  Fig. 4.1. 

Preprocessor converts the original image to gray scale values. 

To achieve higher visual quality, d iscrete wavelet  transform 

based interpolation is carried out first and then interpolation. 

DWT is based on sub band coding, which div ides the image 

into four frequency quadrants and then interpolation is carried 

out to all the four quadrants separately which reduces the 

artifacts. Interpolat ion is an efficient method in which the 

horizontal and vertical interpolation with nearest 16 p ixels is 

done, which improves the resolution of the image. Finally the 

panchromatic image fused with the mult iresolution image and 

finally gets the high resolution image. Here it is proposed to 

adopt a scheme that combine PCA with Discrete Wavelet 

Transform to produce a superior result than using PCA method 

alone or DWT method alone. However the trade-off is higher 

complexity and cost. 

 

 
Fig 3.1: Block diagram for Proposed Scheme 

 

In spatial domain techniques, we directly deal with the image 

pixels. The p ixel values are manipulated to achieve desired 

result. In frequency domain methods the image is first 

transferred into frequency domain. It means that the Fourier 

Transform of the image is computed first. A ll the Fusion 

operations are performed on  the Fourier t ransform of the image 

and then the Inverse Fourier transform is performed to get the 

resultant image.  In computer vision, Multisensory Image 

fusion is the process of combining relevant informat ion from 

two or more images into a single image. The resulting image 

will be more in formative than any of the input images. 

In remote sensing applications, the increasing availability of 

space borne sensors gives a motivation for different image 

fusion algorithms. Several situations in image processing 

require h igh spatial and high spectral resolution in a single 

image. Most of the available equipment is not capable of 

providing such data convincingly. Image fusion techniques 

allow the integration of different informat ion sources. The 

fused image can have complementary spatial and spectral 

resolution characteristics. However, the standard image fusion 

techniques can distort the spectral informat ion of the 

multispectral data while merging. In satellite imaging, two 

types of images are available. The panchromat ic image 

acquired by satellites is transmitted with the maximum 

resolution available and the multispectral data are transmitted 

with coarser resolution. This will usually be two or four times 

lower. At the receiver station, the panchromatic image is 

merged with the multispectral data to convey more informat ion. 

Many methods exist to perform image fusion. The very basic 

one is the high pass filtering technique. Later techniques are 

based on Discrete Wavelet Transform, uniform rat ional filter 

bank, and Laplacian pyramid.  Image Fusion applied in every 

field where images are ought to be analyzed. For example, 

medical image analysis, microscopic imaging, analysis of 

images from satellite, remote sensing application, computer 

vision, robotics etc. The fusion methods such as averaging, 

Brovey method, principal component analysis (PCA) and IHS 

based methods fall under spatial domain approaches. Another 

important spatial domain  fusion method is the high pass 

filtering based technique. The disadvantage of spatial domain 
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approaches is that they produce spatial distortion in the fused 

image.  

Spectral distortion becomes a negative factor while we go for 

further processing such as classification problem. Spatial 

distortion can be very well handled by frequency domain 

approaches on image fusion. The mult i resolution analysis has 

become a very  useful tool for analyzing remote sensing images. 

The discrete wavelet transform has become a very useful tool 

for fusion. Some other fusion methods are also there such as 

Laplacian- pyramid based, Curvelet transform based etc. These 

methods show a better performance in spatial and spectral 

quality of the fused image compared to other spatial methods of 

fusion. There are various methods that have been developed to 

perform image fusion. Some well-known image fusion methods 

are listed below:-  

(1) Intensity-hue-saturation (IHS) t ransform based fusion  

 

(2) Principal component analysis (PCA) based fusion 

 

(3) Mult i scale transform based fusion:-  

 

(a) High-pass filtering method  

(b) Pyramid method:- 

(i) Gaussian pyramid  

 (ii) Laplacian Pyramid  

(iii) Grad ient pyramid  

(iv) Morphological pyramid  

(v) Ratio of low pass pyramid  

  

Due to the limited focus depth of the optical lens it is often not 

possible to get an image that contains all relevant objects in 

focus. To obtain an image with every object in  focus, a multi-

focus image fusion process is required to fuse the images 

giving a better view for human or machine perception. Pixel-

based, region-based and wavelet based fusion algorithms were 

implemented. 

Image fusion in remote sensing has several application 

domains. An important domain is the multi-resolution image 

fusion (commonly referred to pan-sharpening). In satellite 

imagery we can have two types of images: 

 

(1) Panchromatic images - An image collected in the 

broad visual wavelength range but rendered in black and white.  

(2)Multispectral images - Images optically acquired in more 

than one spectral or wavelength interval. Each individual image 

is usually of the same physical area and scale but of a different 

spectral band. The SPOT PAN satellite  provides high resolution 

(10m p ixel) panchromatic data, while the LANDSAT TM 

satellite provides low resolution (30m pixel) multispectral 

images. Image fusion attempts to merge these images and 

produce a single high resolution multispectral image. The 

standard merging methods of image fusion are based on Red-

Green-Blue (RGB) to Intensity-Hue-Saturation (IHS) 

transformation. The usual steps involved in satellite image 

fusion are as follows: Modify the panchromatic image with 

respect to the multispectral image. This is usually performed by 

histogram matching of the panchromatic image with Intensity 

component of the multispectral images as reference. Rep lace 

the intensity component by the panchromatic image and 

perform inverse transformation to  obtain a high resolution 

multispectral image. 

 
FIG:4.1. Distortion   

 

4.1 DISCRETE WAVELET TRANS FORM 

This wavelet transform has gained widespread acceptance in 

signal processing and image compression. The DWT has been 

introduced as a highly efficient and flexib le method for 

decomposition of signals. In DWT, signal energy concentrates 

to specific wavelet coefficients. Here a time scale 

representation of the digital signal is obtained using digital 

filtering techniques. The signal to be analysed is passed through 

filters with different cut-off frequencies at different scales. It is 

easy to implement and reduces computational time and 

resources required. DWT processor transforms the spatial 

domain pixels into frequency domain informat ion that are 

represented in multip le sub bands representing different time 

scale and frequency points. 

 

4.2 PRINCIPAL COMPONENT ANALYS IS (PCA)  

PCA is a mathemat ical tool which transforms a number of 

correlated variab les into a number of uncorrelated variables. 

The PCA is used extensively in  image compression and image 

classification. The PCA involves a mathematical p rocedure that 

transforms a number of correlated variables into a number of 

uncorrelated variables called principal components.  

 

It computes a compact and optimal description of the data set. 

The first principal component accounts for as much of the 

variance in the data as possible and each succeeding component 

accounts for as much of the remain ing variance as possible. 

First principal component is taken to be along the direction 

with the maximum variance. The second principal component 

is constrained to lie  in the subspace perpendicular of the first. 

Within this Subspace, this component points the direction of 

maximum variance. The third  principal component is taken in 

the maximum variance direct ion in the subspace perpendicular 

to the first two and so on. The PCA is also called  as Karhunen-

Loève transform or the Hotelling transform. The PCA does not 

have a fixed set of basis vectors like FFT, DCT and wavelet etc. 

and its basis vectors depend on the data set. Perform histogram 

match process between PAN and MS images to obtain three 

new PAN images. Use the Wavelet Trans form to decompose 

new PAN images and different bands of MS image. Add the 

detail images of the decomposed PAN image at different levels 

to the corresponding details of different bands in the MS image 

and obtain the new details component in the different bands of 

the MS image. Perform Inverse Wavelet Transform on the 

bands of MS images respectively and obtain the fused image. 
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When the number of images to be fused is higher than three i.e. 

fusion of multidimensional data, principal component analysis 

(PCA) a statistical tool (which is also known as Karhunen-

Lo´eve transform) is used for dimensionality reduction.  In the 

most common understanding, PCA is a data compression 

technique transforming the intercorrelated data into a new set 

of uncorrelated components  (PC1, PC2, … , PCn, where n is 

the number of input multispectral bands) which is often more 

interpretable than the source data. It  computes the basis vectors 

by analyzing the d irection of maximum data variance and 

projects the data onto them.  

For PCA based image fusion, the principle components of the 

MS image bands are calculated. The first princip le component 

which contains the most informat ion of the image resembles 

with the panchromat ic image and hence is substituted by the 

panchromatic data. Finally the inverse principal component 

transform is done to get the new RGB bands of sharpened 

multi-spectral image from the princip le components.  

The second principal component (PC2) is the widest transect of 

the ellipse corresponding to minor axis that is perpendicular to 

the first principal component. Thus, the PC2 describes the 

largest amount of variance in the data that is not already 

described by PC1. This way, for n  dimensional data, there are n 

principal components (PCs). Each PC is orthogonal to the 

previous PCs and accounts for a decreasing amount of the 

variation in the data which is not previously accounted. 

Although there are n output bands in a PCA, the first few bands 

account for a high proportion of the variance in the data. In 

general, the first principal component PC1 collects the 

informat ion that is common to all the bands used as input data 

in the PCA, i.e ., the spatial information, while the spectral 

informat ion that is specific to each band is picked up in the 

other principal components.  To compute a principal 

components transformation, a linear transformation is 

performed on the data meaning that the coordinates of each 

pixel in spectral space are recomputed using a linear equation. 

To perform the linear transformation, the eigenvectors and 

Eigen values of the n principal components must be derived 

from the covariance matrix, as shown below: 

…………. (4.2) 

 

Where, E = matrix of eigenvectors, Cov = covariance matrix, T 

= transposition function and D = diagonal matrix o f eigen 

values in which all non-diagonal elements are zeros and non-

zero elements are ordered from greatest to least.  

The PCA-based methods introduce less color distortion, but 

affect spectral responses of the mult ispectral data. This spectral 

distortion is caused due to the mismatch of overlap between the 

spectral responses of the multispectral image, and the 

bandwidth of the pan image.  

 

4.3 Quantitative Measures  

In Mathematical modeling, quantitative measure is desirable. 

Quantitative measures are used to predict the perceived image 

quality. In th is study, quality assessment using noise-based 

measures are used to evaluate the noise of the fused image by 

comparing to its original MS image. The following optimal 

noise-based measures are implemented to judge the 

performance of the above discussed fusion methods. Entropy is 

used to quantify the quantity of information contained in the 

fused image. A bigger value shows good fusion results. 

 

4.4Morphological Operation 

Morphology is a broad set of image processing operations that 

process images based on shapes. Morphological operations 

apply a structuring element to an input image, creating an 

output image of the same size. In a morphological operation, 

the value of each pixel in the output image is based on a 

comparison of the corresponding pixel in the input image with 

its neighbours.  

 

 

 
Fig :5.1. morphological operation  

 

By choosing the size and shape of the neighbourhood, a 

morphological operation that is sensitive to specific shapes in 

the input image can be constructed. The most basic 

morphological operations are d ilat ion and erosion. Dilation 

adds pixels to the boundaries of objects in an image, while 

Erosion removes pixels on object boundaries. The number of 

pixels added or removed from the objects in an image depends 

on the size and shape of the structuring element used to process 

the image. In the morphological dilation and erosion 

operations, the state of any given p ixel in the output image is 

determined by applying a rule to the corresponding pixel and 

its neighbours in the input image. The rule used to process the 

pixels defines the operation as dilation or erosion. An essential 

part of the dilation and erosion operations is the structuring 

element that is used to probe the input image. A structuring 

element is a matrix consisting of only 0's and 1's that can have 

any arbitrary  shape and size. The pixels with values of 1 define 

the neighborhood.  Two-dimensional, or flat, structuring 

elements are typically much s maller than the image being 

processed. The center pixel of the structuring element, called 

the origin, identifies the pixel of interest - the pixel being 

processed. The pixels in the structuring element containing 1's 

define the neighborhood of the structuring element. These 

pixels are also considered in dilation or erosion processing. In 

Image Processing, top-hat transform is an operation that 

extracts small elements and details from the input images. Top-

hat transforms are used for various image processing tasks, 

such as feature extract ion, background equalization, image 

enhancement, image fusion, etc. There are two types of top-hat 

transform: white top-hat transform and b lack top-hat transform.  

The white top-hat transform is defined as the difference 

between the input image and its opening by some structuring 

element. The white top-hat transform returns an image, 

containing those "objects" or "elements" of an input image that 
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are "smaller" than the structuring element and are brighter than 

their surroundings.  

The black top-hat transform is defined as the difference 

between the closing and the input image. The black top-hat 

returns an image, containing those "objects" or "elements" of 

an input image that are "smaller" than the structuring element, 

and are darker than their surroundings.  

In MATLAB, the function ‘imtophat()’ performs morphological 

top-hat filtering on the grayscale or binary input image. Top-hat 

filtering computes the morphological opening of the image and 

then subtracts the result from the orig inal image. Th is function 

uses the structuring element. It must be a single structuring 

element object, not an array containing mult iple structuring 

element objects. 
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Table 4.1 Fusion of images-PCA only 
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Table 4.2 Fusion of images – DWT only 
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Table 4.3 Fusion of images – PCA+DWT 

 

Feature-level fusion is intermediate level o f image fusion 

where the features (edges, texture, shape, spectrum, angle or 

direction, speed, similar lighting area, similar depth of focus 

area, etc.) generally  in statics are extracted from different 

images of the same geographical area by separate 

preprocessing. The extracted features are combined to form an 

optimum feature set, further classified using statistical or other 

types of classifiers. Finally the mult ispectral image and feature 

extracted image are featured.  

 

 

 

 

IV. CONCLUS ION AND FUTURE WORK 

 

The study of the image fusion based on Discrete Wavelet 

Transform, on the basis of studying the general methods, 

proposes a new thought: different fusion ru les will be used in 

low frequency image and high frequency image. The novel 

approach of combin ing the DWT and PCA methods for image 

fusion gave better results in processing of satellite imagery. The 

results are encouraging to experiment with combination of 

existing methods to obtain more accurate results. The future 

step is to apply the weighted fusion technique on mult i sensor 

image to detect objects. 
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