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Abstract— Image processing methods primarily focus upon 

enhancing the quality of an image and content of information 

present in it or a sequence of images and to derive the 

maximum information from input images. Image Fusion 

algorithm is such a technique of generating a superior quality 

of image from a set of available input images. It is the process 

of merging relevant information from two or more input 

images into a single fused image wherein the resulting image 

will be more informative as well as clear than any of the input 

images. Many research is being done in this field of image 

fusion encompassing areas of Automatic object detection, 

Computer Vision, parallel and distributed processing, Image 

processing, Robotics and remote sensing. This paper a 

detailed study performed over a set of image fusion 

algorithms regarding their implementation. Research issues 

in Image Fusion are to increase efficiency in term API, 

Standard deviation, PSNR, robustness against visual attacks 

and total information. Image Fusion in Wavelet transform 

domain has higher robustness against statistical attacks 

compared to image fusion in spatial domain and Discrete 

Cosine Transform domain. While Spatial and Discrete cosine 

transform technique have a PSNR better than other technique. 
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I. INTRODUCTION 

Any piece of information is meaningful only when it is able 

to convey the content about it. The clarity and quality of 

information is important. Image Fusion is a technique to 

improve the quality and quantity of information from a set 

of images. By the process of image fusion the more 

information from each of the given images is combining 

together to generate a resultant image whose quality is 

maximum to any of the input images. This is achieved by 

implementing a sequence of process on the images that would 

generate the good information in every image prominent. The 

fused image is formed by merging such meaningful 

information from the input images into a single fused image. 

Image Fusion finds its application in vast range of 

areas. It is used in medical diagnostics and treatment. A 

patient’s images of different data formats can be fused 

together. These forms can include magnetic resonance 

image (MRI), positron emission tomography (PET) and 

computed tomography (CT). In radiology and radiation 

oncology, this images used for different purpose. Generally, 

MRI images are typically used to diagnose brain tumors and 

CT images are used for detecting ascertain differences in 

tissue density. Image fusion is also used in the field of remote 

sensing wherein multivariate images like  thermal  images,  

UV  Images, ordinary optical image and IR  Images etc can 

be fused together to generate better image taken from a 

satellite. 

II. IMAGE FUSION ALGORITHMS 

Image fusion technique can be divided into two methods 

1.Spatial domain fusion method  

2.Transform domain fusion 

1) Spatial domain fusion technique directly work with 

pixels of input images. The fusion methods such as 

simple minimum, simple maximum, averaging, principal 

component analysis (PCA) and IHS based fusion 

methods come under spatial domain methods.  

2) Transform domain technique image is first transferred 

into frequency domain. And The fusion method such as 

DWT fall under transform domain method. 

Some of these pixel-level fusion algorithms are 

described below: 

A. Simple Minimum Method:  

In this minimum method, the resultant fused image is 

generated by selecting the minimum intensity of 

corresponding pixels from both the input image. 

B. Simple Maximum Method:  

In this maximum method, the resultant fused image is derived 

by selecting the maximum intensity of corresponding pixels 

from both the input image. 

C. Simple Average Method:   

In this average method the resultant fused image is 

calculated by taking the average intensity of corresponding 

pixels from both the input images and generate fused image. 

D. Weighted Average Method:   

in   this   technique   the resultant fused image is derived by 

taking the weighted average intensity of corresponding 

pixels from both the input images. 

E. Principal Component Analysis (PCA) Technique:  

Principal Component Analysis technique is a sub space 

method, which decrease the multidimensional data sets into 

lower dimension for analysis. This algorithm determines the 

weights for each source image. Input image calculate the 

eigenvector corresponding to the largest eigen value of the 

related matrix of each source images. Stepwise procedure for 

PCA approach is given below: 
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Fig. 1: Process of image fusion method using PCA 

F. Discrete Wavelet Transform Method:  

Wavelet transforms are multi-resolution image 

decomposition tool that provide a different variety of 

channels representing the image features by different 

frequency sub-bands at multi-scale. It is a famous technique 

in image fusion as well as analyzing signals. When 

decomposition is occurred, the approximation and detail 

components can be separated by 2-D Discrete Wavelet 

Transformations (DWT) converts the image from the spatial 

domain to frequency domain.  The image is divided 

through vertical and horizontal lines and represents the first-

order of DWT technique, and the source image can be 

separated by four parts those are LL1, LH1, HL1 and HH1 

 
Fig. 2: Wavelet decomposition 

In summary:  

Input Image A + Input Image B + Fusion Process= Fused 

Image 

III. PROPOSED WORK 

In this method we take the source images. Which are in spatial 

domain. First this convert into transform domain by using dwt 

algorithm. Then apply average method on their LL band. And 

fuse the images. Then we again apply IDWT to get back the 

images in special domain. Research issues in Image Fusion 

are to increase efficiency in term API, Standard deviation, 

PSNR, robustness against visual attacks and total 

information. 

 
Fig. 3: Process of image fusion using DWT 

A. Algorithm of Proposed Hybrid DWT-DCT Fusion 

Technique: 

Step1:First take both input image to be fused (suppose image 

name are A & B). 

Step2:Compute DWT (Discrete Wavelet Transform) of the 

given images which provide 4 sub bands[LL_A, LH_A, 

HL_A HH_A] for image A and [LL_B, LH_B, HL_B HH_B] 

for image B.  

Step 3: for each sub band 

Block size=8; 

    Block Bi size of 8x8 is extracted from sub band 

//for image A &B block is represented by Bi_A and Bi_B 

respectively. 

 for each Block i=1 to last Block 

  DCT(Bi_A) for Image A is calculated. 

  DCT(Bi_B) for Image B is calculated. 

Average [DCT(Bi_A)+DCT(Bi_B)]/2 is calculated for fusion 

embedding. 

IDCT is calculated for fused block and place at 

respective fusion matrix. 

  end loop                         

 end loop 

Step 4: Inverse IDWT is applied for achieving image in space 

domain 

IV. RESULTS 

The methods proposed for calculating fusion of multi 

focused images by using DWT-DCT take the following form 

in general. A pair of input images namely Pepsi is taken for 

the experiment and are assumed to be it is registered spatially. 

First the input images are transformed into wavelet domain 

by applying DWT-DCT transform. MATLAB codes are 

written to take the DWT-DCT of the two images.  In each 

sub-band, activity measure of the two images is compared 

based on the above proposed fusion methods at that particular 

scale and space. A resultant fused image is created by taking 

pixels from the wavelet transform result and it shows greater 

value at each pixel locations. The inverse DWT-DCT is the 

fused image with clear focus on the whole image. Image 

Fusion in Wavelet transform domain has higher robustness 

against statistical attacks compared to image fusion in spatial 

domain and Discrete Cosine Transform domain. While 

Spatial and Discrete cosine transform technique have a PSNR 

better than other technique. 
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Fig. 4: A, B- Input Images, C– Fused image using 

DWT+DCT 

Measure API SD PSNR Entropy 

Pepsi 97.8065 42.6922 36.6325 13.9461 

leena 99.1347 46.7739 36.2360 4.8076 

MRI Image 34.6227 44.0227 36.4992 12.1652 

Table 1: Result of image fusion using DWT-DCT 

Measures 
Existing PSNR 

[10][12] 

Proposed PSNR 

DCT-DWT 

Pepsi 36.4166 36.6325 

MRI 

image 
25.64 36.4992 

Table 2: Compared Result of image fusion using DWT-DCT 

V. CONCLUSION 

The Proposed algorithm apply Hybrid DWT-DCT Digital 

image fusion method. Proposed technique exploits strength 

of two combined transform domain methods DCT & DWT to 

obtain better visual quality of fused image as well as contain 

grater information in resultant image. This idea of inserting 

merging images by using combined transform is based on fact 

that joint transforms eliminates the drawback of each other 

and then an effective combined image method can be 

obtained. 

From the results achieved by different technique 

mentioned in above it is observed that proposed image fusion 

techniques provide higher PSNR compared to individual 

DWT, DCT based existing image fusion technique so 

proposed work is better for image quality than existing image 

fusion technique. Proposed technique has lower standard 

deviation and higher PSNR compared to existing DWT and 

DCT technique so proposed technique provide more quality 

image compared to existing technique. 

VI. FUTURE WORK 

Proposed technique can be modified for further enhancement 

of image quality parameter of fused image and performances 

are calculated against different attacks. Till now, we have 

worked upon grey scale and coloured image but we can 

perform fusion on animated image and video as well in future.  
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