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Abstract : The  human vision and computer vision are the two ways of vision in real world. Human vision is system that senses & 

acts on visual stimuli. It has evolved for thousands of years, primarily for defence & survival. common computer vision system 

requires a camera, camera interface & a computer. some time it is not possible to get totally focused images in just one single 

camera shot, since some regions appear to be blurred due to variations in the depth of the scene and of the camera lenses will be 

much focused. This means that if the camera is focused at one particular object,another region of the scene can be out of focus for 

while. A solution is to take more photos of the desired landscape in the same positions, but with focus centered in different 

elements of the location. Then, using the image fusion technique, all the images of same object or scenes are combined together, 

creating a single image that contains all the attractive focused regions and information about the original image.. 

 

Index Terms :Altogether,portrait,area,insert,component,formatting 

I. INTRODUCTION 

 

The objective of any image fusion technique  is to collect all the important visual information from many multiple input images 

such that the resultant image will contain more accurate and complete information than the individual input images, without 

introducing any artifacts. 

limitations in the images acquisition and transmission systems can be reduce by image enhancement. Its main objective is to 

improve the visual appearance of the image for improved visual interpretation or to provide better transform representations for 

subsequent image processing tasks (analysis, detection, segmentation,and recognition). Removing noise and blur, improving 

contrast to reveal details, coding artifact reduction and luminance adjustment are some examples of image enhancement 

operations. Achromatic contrast is a measure of relative variation of the luminance 

 

image fusion algorithm is to coalesce all the important visual information from multiple input images such that the resultant 

image contains more accurate and complete information than the individual source images, without introducing any 

artifacts.Weber contrast  is used to measure the local contrast of a small target of uniform luminance against a uniform 

background. However, these measures are not effective for complicated scenarios like actual images with different lightning 

conditions or shadows . Weber’s law-based contrast (used in the case of simple stimuli in a uniform background ) led to a metric 

that was later developed into a suitable measure of contrast (measure of enhancement (EME) or the measure of enhancement by 

entropy EMEE ) for complex images. 

 

 

2 .IMAGE FUSION TECHNIQUES WHICH EXISTS:- 

There are Different image fusion techniques that have been studied and developed  are shown as follows- 

•.Intensity-Hue-Saturation( IHS) Transform 

• Principal Component Analysis (PCA) 

• Pyramid techniques 

• High pass filtering (HPF) 

• Wavelet Transform (DWT) 
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2.1 IHS(INTENSITY-HUE-SATURATION) TRANSFORM- 

 

There are major three properties which are Intensity, Hue and Saturation for the color that give controlled visual representation of 

an images. intensity- hue -saturation transform method is the most traditional method of the image fusion.In the intensity Hue 

saturation space, hue and saturation needed  to be carefully control because it have the  most of the spectral information about that 

method. 

 

 

2.2 PYRAMID TECHNIQUE- 

 

In the ,pyramid Technique ,the image pyramids can be describe the model for the binocular fusion for the  human visual (seen) 

system. By forming the pyramid structure/shapes  an Real /orignal image is represented in the different levels. A composite 

images is formed by the  applying the patterns which is to be selected or selective approach or a theme of the image fusion. 1stly 

the pyramid decomposition is performed on the each source images. All of these images should be integrated to the  form a 

composite images and then inversly the pyramid transform is applied to get an resultant images.  

 

2.3 HIGH PASS FILTERING (HPF) 

 

In the high resolution multispectral images are obtained from the high passed filtering. The high frequency information from a 

high resolution panchromatic images is added to a low resolution multispectral images to obtain a output image. It should be 

performed either by the filtering the High Resolution Panchromatic Images with the high pass filtering or by the taking the high 

pass filtering original High RPI and subtracting by the  Low RPI from it. The spectral information will always contained in the 

low frequency information of High RMI is preserved by this method HPF. 

 

2.4 PRINCIPAL COMPONENT ANALYSIS (PCA) 

 

without being affected by  similar to Intensity-Hue-Saturation transform, the advantage/pros of the Principal Component Analysis  

method over IHS method is that an arbitrary no. Of bands will be  used in this method. This is one of the best or moat popular 

methods for image fusion. Un-correlated Principal components are formed in  the low resolution multispectral images. The first 

principal component (PC1) has a information that is ie.. common to the all bands which  used. It contains high variances such that  

it will gives more accurate information about panchromatic image. 

 

2.5  WAVELET TRANSFORM 

 

Wavelet transform is the considered as the  alternative method to the short time Fourier transform. It is Disadvantage or cons for 

us over Fourier transform in that it provides the desired resolution in the time domain as well as in the frequency domains whereas 

Fourier transform gives the good resolutions in the only frequency domains. In Fourier transforms, there are the signal is 

decomposed into the sine waves of different kind of  frequencies whereas the wavelet transform is  decomposes the signal into the 

scaled & shifted forms of the mother  of the wavelet or function. In the image fusion using wavelet transform, the I/P images are 

decomposed into approximately and informative co-efficients using Discrete wavelet transform at the some specific level.The 

DWT has a number of advantages over pyramid-based schemes. For example,the wavelet transform provides directional 

information about the image, while pyramids do not contain any spatial orientation selectivity in the decomposition process. 

Pyramid-based fused images often contain blocking artefacts when regions in different images are significantly different. Fewer 

artefacts occur in wavelet fused images. The wavelet transform also gives better signal-to-noise ratios, and improved perceptual 

quality when human analysis is Involved. 

, 

3 .COMPARISION OF THE  PARAMETERS OF VARIOUS IMAGE FUSION TECHNIQUES- 

 

The table given below shows that  the comparison of a various methods of the impulse noise remove by using these  parameters 

such as the Peak signal to the noise ratio (PSNR) and Root Mean Square Error (RMSE). RMSE is calculated as the root mean 

square error of that corresponding pixels of  the input  or source images and the  fused images. It measures the change of pixels 

because of the processing.Peak signal to the noise ratio is the higher when the fused and a reference images both are similar. 
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METHODS RMSE PSNR (dB) 

Average 9.89   76.341 

fuzzylet  0.039 70.592  

PCA 9.77 76.359 

Wavelet 9.79 75.94  

DCT   0.069  59.01 

 

the major difference between a original and reconstructed image is smaller and  the PSNR value is become a larger. There are 

some other performance measures are characteristics such as the Entropy, Error Image ,Execution Times,Standard deviations. 

 

4 .PROBLEM FORMULATTION : 

Image fusion is the method which collects the information from multiple images of same identic scene or images. These images 

may be captured from different sensors, acquired at different time intervals, or having totally different spacial characteristics or 

information. 

 

 

There are different type of strategies for image fusion, earlier the images was fused directly by combing the different pixels of the 

image however sometime it get to blurring of the fused image. In direct pixel combining methodology of images, the source 

image and the new images are combined together with the corresponding pixels of each the images of same image. 

 The  weights of the images are combine into an image. The pixels of the new image are formed on the basic idea of the common 

weight of pixels of the source image. HSI is another methodology used for image fusion however the limitations of this 

methodology is that the involvement of only 2 bands. the DWT methodology is additionally referred to as discrete wavelet 

transform.  DWT gave better results than the conventional strategies like it had better spectral preservation however it additionally 

had certain drawbacks that restricted its use in image fusion. The spacial improvement once applying DWT was bad and it had 

high  invariance that reduced the potency of the image. In many situations the image process needs high spacial and high spectral 

resolution in a single source image. wavelet fusion technique additionally induces small distortion. however of these methodology 

weren't efficient. 

 

5 .RELATED WORK : 

Image fusion using wavelet transform and its application for asymmetric cryptosystem :  

Fusion of image is a common technique which provides higher and good  quality image from the set of blur or rough images to 

get interpreting the information of source image.in this paper it consist, color image fusion using DWT which is applied for 

securing and storing information through asymmetric cryptography scheme of images. The elements/components of the color 

source image corresponding to new image has completely different wavelengths for example it can be red, green,etc can be in 

color and blue, are amalgamate along using DWT for getting a good quality retrieved  new color image from fused images. The 

fused color elements/components of fused images are encrypted using amplitude & phasetruncation processes in fresnel transform 

domain technique. And, the individual color components/elements are transformed into completely different fused images in 

order to provide disguising information of input image to an unknown user,  

 

6.CONCLUSION: 

The "Study and Analysis of Digital Image Enhancement" is selected because to understand the various techniques, knowledge of 

image processing that are applied in different fields, around 120 days has been spend to get our goals. In image enhancement the 

techniques available are not able to enhanced an image in desired output because of different samples or degraded image have 

various unexpected problems and also specific techniques to be apply in specific degraded functions. Since, the project touches 

only basics and low-level enhancing techniques able to give only few problems in image. We conclude that, this project give us a 

chance to go through the world of Image processing. In future we look forward to do this kind of project. It's been a great pleasure 

to do such a project. 
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