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Abstract— New innovations in the era of science and 

technical knowledge play a great role in the improvement of 

digital image processing. Its most significant utilization is in 

“image fusion”. It is a method of merging relevant info from 

more than one pictures into a solitary picture which has all 

the vital information and characteristic of each input image. 

The standard fusion technique usually creates spectral 

deformation. It is resolved by using various multi-scale 

transform based fusion schemes. The objective of this work 

is to study the enhancement and sharpening hazy signals 

while allowing some additive noise into the process. The 

respected result will be evaluated in a way that we can get a 

better output by the concept of enhancement and image fusion 

based on pixel significance using a cross wavelet coefficient. 

This research helps us to enhance the excellence of the 

Steganography image and provide safety to the secret-image 

by RSA encryption with a bit shift method the quality of the 

image is analyzed on the basis of PSNR and MSE values. The 

quality of the image must not be distorted and give a desirable 

result as compare to the various image fusion techniques.  

Keywords: Image Fusion, SWT, DSWT, Wavelet-Based 

Image Fusion, MF (Membership Function) 

I. INTRODUCTION 

A. Image Fusion  

It is a general approach to integrate information from various 

source images like( multi-sensor, multi-temporal, multi-view, 

etc) into one new image containing all the vital information 

of the source image. Its application areas like remote sensing, 

astronomy, medical imaging (CT, MRI, PET), armed 

security, and surveillance. At whatever point when a picture 

is changed from one structure to another eg.digitizing, 

transmitting, etc. some of the degradations at the output side 

may occur. The output image needs to experience a procedure 

called image enhancement which improves the exterior of the 

picture. The concept of multi-resolution can alter and add a 

good approach to the human visual framework and can 

provide information on the contrast changes, the multi-

resolution techniques have abundant concerns in image-

fusion the “multiresolution-techniques” involve (a) 

pyramidal transform (b) wavelet transform. Pyramidal 

transform is not able to produce Spatial orientation mostly in 

the case of the decomposition process and usually contains 

blocking effects in the results, the wavelet-transform is more 

oriented rather than other methods.   

1) Wavelet-Based Image Fusion: 

The standard IF (Image-Fusion) techniques eg. IHS, Brovey-

transform, PCA method act under a spatial domain. The 

spatial domain fusions cause spectral degradation that’s why 

Multi-resolution analysis is the mainly hopeful method in 

image processing. Wavelet-transform demonstrates to be a 

very valuable tool in the area of image-fusion. This technique 

performs the standard fusion techniques in both spatial and 

spectral domain and minimize color distortion and produce 

better results. This Image enhancement improves the 

illustratable or decipherable of information to give `better' 

input for other automated image processing techniques. The 

chief objective of image enhancement is to alter attributes of 

an image to make it more appropriate for a given job and a 

specific task. 

Enhancement method can be categories as: 

 spatial domain techniques 

 frequency domain techniques 

a) Spatial Domain Technique:  

It directly associate with the picture elements(pixels) and it 

can modify it to get desired enrichment.  

b) Frequency-Domain Methods:   

Picture is first transfer into the “frequency domain” by using 

the FT (Fourier-Transform) method. All the operations 

related to the enhancement are carried out on the FT of the 

picture and then the “Inverse Fourier Transform” is applied 

to get the brightness, contrast or the distribution of the grey 

levels.   

2) Decomposition: 

The term Decomposed on the whole is a way to get a sense of 

the hidden undisclosed message by using steganography. It is 

alike to cryptanalysis. 

3) Categorization of Image Steganography: 

a) Spatial domain steganography:  

The data is embedded directly inside the pixels, it inserts large 

data, they are not robust against attacks. The embedding 

progression can be done in the LSB1, LSB2 or even in more 

significant bits 

b) Transform domain steganography:  

Before embedding the message into the image 

alteration/transformation of the picture is done. DCT and 

Wavelet are the most famous frequency-domain methods 

used in image processing.  

The rest of the paper is organized as follows: The 

proposed method is explained in section 2. Experimental 

results are presented in section 3. Concluding remarks are 

given in section 4 and Reference are in section 5 

II. PROPOSED METHOD  

A. The various steps to implement the steganography 

infused image 

1) Step 1: load cover image & perform skin color detection 

for the biometric image. 

2) Step 2: Apply a” canny- edge” detector algorithm for the 

non-biometric image. 

3) Step 3:  Apply the secret image after finding the cover 

image. 
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4) Step 4:  Compress the secret image to minimize the 

distortion of the cover image. 

5) Step 5:  Then the “RSA” encryption algorithm + “bit 

shift” method is used. 

 
Fig. 1: 

B. Proposed Fusion Image Method: 

1) Step 1: SWT (Stationary Wavelet Transform) breaks 

down all the source pictures into subpictures.  

2) Step 2: The MF (membership function) is used to 

produce the MF for the sub-images to represent the sub-

images coefficients quality. 

3) Step 3: LSF of the MF is considered, and then a median 

filter is used to eliminate the unacceptable noises in the 

LSF of the membership matrix. 

4) Step 4: SWT has a property of shift-invariance and 

redundancy, use of Fusion rule is to fuse the coefficients 

of different sub-images, and then ISWT is carried out to 

recreate the fused image. 

5) Step 5:  It can preserve more information of the source 

image by its redundant properties at each scale 

 
Fig. 2: 

C. The detail steps of the applied method are described as 

follows 

1) Step 0: let source images A and B are two co-registered 

image whose corresponding pixels are aligned. 

2) Step 1: To get a series of LF (low – frequency)  and HF 

(high-frequency) of sub-images at each level and 

direction, we use  3-level SWT decomposition. 

3) Step 2: Concatenate the data of sub-images and then 

apply GMF to get the MF (membership matrixes) 

4) Step 3: To improve the regional characteristic of the 

“sub-images” calculates LSF of the corresponding MF. 

5) Step 4: To remove the noises and undesired points in the 

LSF of MF, a Median filter is used. 

6) Step 5: According to the LSF of MF, a primitive decision 

map is generated.  

7) Step 6: By consistent verification, we get a modified 

decision maps  

8) Step 7: The modified decision maps generate fused sub-

images. 

9) Step 8: restructure the final image by applying ISWT. 

III. EXPERIMENTAL RESULT  

 
Table 1: PSNR Comparison among various methods on real 

noisy images. The numbers are obtained by averaging the 

results of six runs. It shows that the PSNR performance of 

our applied method has an improved performance than 

others. 

IV. CONCLUSION 

In this paper combination of multi-focus, picture fusion 

method SWT, DSWT, LSF, and pixel coefficient of wavelet 

is used. It can precisely extract the vital characteristic of the 

source images to fuse them. SWT is used to decompose the 

source images into sub-images with salient features; GMF is 

used to get corresponding membership matrix of the sub-

images and LSF is used to get regional information of these 

sub-images, fusion rules are applied to select the high-quality 

sub-images. This work proves that the applied method can 

give a decent result as compared to other methods. The 

experiment on different pairs of “multi-focus” pictures show 

the proposed method is an effective one.  
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