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Abstract:The main goal of vision fusion is to blending 
information from multiple images of the same seen to produce 
more informative image. The DCT centered methods of vision 
fusion are considerably better and time-saving in real-time 
systems. In this dissertation an successful strategy fusion of 
multi-focus image based on difference determined in DCT 
domain is presented. This research work has proposed a new 
method which will combine the max valued Alternating 
Current (AC) coefficients determine in a DCT domain based 
fusion with saturation weighting based color constancy. The 
saturation weighting based color constancy has the ability to 
reduce the artifacts colors in fused image, which will be 
introduced because of the transform domain method i.e. DCT 
domain. The fusion process may degrade the sharpness of 
edges in the digital images so to overcome this problem sorted 
switching median filter is a integrate with planned algorithm 
to enhance the outcome further. To accomplish the 
performance evaluation of the proposed technique various 
metrics are considered in this dissertation. The performance 
of vision fusion is generally evaluated in terms of PSNR, 
MSE, Mean error, spatial frequency etc. The experimental 
results has clearly revealed that the proposed technique 
outperforms over the available techniques.  

Keyword: Image fusion, Discrete cosine transform, variance, 
saturation weighting, sorted switching median filter. 

1. INTRODUCTION

A digital fused image blend might be procedure to merge 
suitable points from several images into one and only 
single a digital fused image. They will help to make new 
regrouping pertaining refined regions of unique fused 
image. This a digital fused image blend will likely be 
helpful to prepare the average individual image and also 
multi-sensor images to enhance this things that is actually 
more desirable for a human and also machine. The reason 
for fused image is always to blend this things from your 
few images so that you can provide fused images to help 
gives just a valuable subtle element. It might be procedure 
this images acquired in the exclusive receptors simply by 
unique considerations to help acquired caused about 
images is actually a more clear, justifiable. This 
individually discrete cosine transformation for better 
(DCT) is usually as per this techniques for fused image 
blend which is right and also time-saving in a real-time 
systems. In this paper, a good capable method pertaining to 
combine fused image connected with multifocus image is 
actually presented which is based upon difference 
measured in dwt, isdwt and also dct domain. 
The many sensor systems will likely be build, acquire and 
also exchange information. This visible sensor method 
(VSN) will signifies the device together with a lot of 

cameras that is to be utilized to geographically distribute 
resources and also next of a few points. Throughout VSN 
sensor this cameras which can record image or video clips. 

Figure: 1 “Left blurred image” [15] 

Figure: 1 “Right blurred image” [15] 

Figure: 3 “Fused image” 

This fusion combination which provides 3 levels like: 
pixel, decision and feature. Pixel level is really a low phase 
with a digital image blend which is utilized to negotiate 
and also analyzed details from different resources previous 
to one of unique data. It's exceedingly simple to 
implement. Feature level is really a center phase of a 
digital image blend that acquire critical functions from a 
image like length of time, shape, route and also edge. 
Decision level is really a advanced phase of digital image 
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blend through which elements to help real give full 
attention on. It is strategies are categorized into two:  first 
is spatial domain fusion, second is Transform domain 
fusion. Although, this spatial domain fusion method 
produces special distortions throughout combination 
image. This issue might be changed simply by transform 
domain fusion method. Whereby, this DCT based method 
will likely be incredibly sensible for a fusion image. This 
images that applied in innovative fusion image really 
should be as of already approved. In pixel level a digital 
fusion image merged method is actually to enhance the one 
of unique top quality in the multi-spectral image. Image 
fusion really should be goes each of the proper data consist 
of within the useful resource images. 

 
2. IMAGE FUSION TECHNIQUE 

The digital image fusion method the data from fused image 
which gives good quality and more significant data. It can 
be characterized into two:  

a) Spatial Domain Fusion.  
b) Transform Domain Fusion.  

 
Inside spatial domain fusion procedure, it immediately 
deals or even manages with pixel level of a digital image 
fusion. Pixel level are going to be handled to complete 
desire results. In a frequency domain fusion approach, the 
pixel value can be moved into domain fusion system 
through the use of DCT as well as DFT combination 
procedures as well as image can enhanced by simply 
improved frequency part of a digital image. The actual 
image fusion are going to be use in each and every field to 
get applicable image information. For example: computer 
vision, remote detecting application, medical image 
research, satellite image research. DCT (Discrete Cosine 
Transform), DWT (Discrete Wavelet Transform), ISDWT 
(Inverse Shift Discrete Wavelet Transform) based 
techniques under the spatial domain fusion strategies. 
Another important spatial domain fusion approach is as per 
the high pass filtration system. The Transform domain 
fusion strategy is a better effective for combined image 
making use of DCT (Discrete Cosine Transform). 
 

3. LITERATURE SURVEY 
The image fusion is used for the image processing method. 
There are various ways of image fusion are actually 
proposed in the literature survey for reduce the blurring 
effect along with lesser color artifacts in images. The 
image fusion approaches will enhance the quality of the 
digital image. There are three different levels of fusion that 
may be pixel, features and decision. It is approaches could 
be classified into: spatial domain fusion and transform 
domain fusion. These could be sorted out the problem for 
blurring effect in images. A brief verification on the 
literature is given below: 
Phamila, Y et al. (2014) In this paper the author present 
the particular multifocus image fusion designed for 
wireless visual sensor system will going to be equipped 
with battery power image sensors. The vitality efficiency 
DCT based multifocus image fusion are going to be 
proposed various other DCT based fusion technique that 

confirmed and as compared the results using various other 
techniques.  
Qingping, Li et al. (2013) The Pixel based digital image 
fusions approaches tend to be more vulnerable to be able to 
enhanced the standard of digital image fusion results of 
source images. This paper could be focus on problem of an 
region based multifocus digital image fusion. LSF by local 
window of each pixel inside digital source images. RSF is 
used regarding fusion processed. The digital fused image 
are going to be decided on regions in accordance with RSF 
measured.  
Kumar, Vivek et al. (2013) In this paper, the author are 
going to be discuss about the particular increasing 
regarding space borne sensors which gives a new image 
fusion. The information is going to be obtained by 
different portion of electromagnetic spectrum on the spatial 
and spectral image resolution to obtain the multi resolution 
and multi frequency image information. The image fusion 
approach evaluation useful for microwave SAR data inside 
research operate by making use of RISAT-I microwave 
image sensor launched by ISRO. 
Kaur, Jasmeet et al. (2014) In this author will be found 
evaluation regarding digital image fusion approaches. They 
will number of digital image fusion approaches utilized in 
various applications. The DCT (Discrete Cosine 
Transform) technique of digital image fusion is actually 
turned out to be able to considerably better and real time 
process system. In this paper they are improved PCA and 
DCT to enhance the digital fusion quality. 
Li, Mingjing et al. (2013) In this paper focus on particular 
overview of the very widely algorithm pixel level image 
fusion. The pixel level image fusion are going to be effect 
regarding multimodality (CT & MRI) with the simulations. 
The information could be purposeful and spatial 
appropriate combination of all image datasets. The image 
fusion algorithm is actually widely used in part such as: air 
borne remote sensing, machine vision, medical imaging 
and so on. 
Galande, Ashwini et al. (2013) In this survey paper, the 
author are going to be discuss about two strategies to 
fusion. They are put together the particular approaches to 
obtain the better performance. We all know that this image 
fusion will be classified approaches: pixel level and 
transform based fusion. Every fusion approach offers its 
own advantages and disadvantages. In this paper, the 
author provides greater result and fusion symmetry of 
combined CWT and PCA method from fuzzy inference 
system.  
Sharmila, Okay et al. (2013) In this paper, the author will 
be derived the information for various function such as: 
Diseases diagnosing, surgery treatment and detecting the 
tumor using multimodality medical images. The procedure 
regarding combining different modality images such as 
CT, MRI, PET, and SPECT in a single image. In this paper 
the author is to be proposes a new image fusion approach 
is: [DWT-A-EN-PCA] Discrete Wavelet Transform 
Averging Entropy Principal Component Analysis. 
Devaki, R et al. (2013) In this the author are going to be 
proposing algorithm using regarding the secrets image as 
their managed the particular in complete confidence and it 
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will be authenticate the distributor, they are distribute 
secret digital image are going to be authentication 
regarding dealer to fingerprint technique. In this 
particular,used threshold secret sharing approach. The 
validate secret image by used fingerprint approach. 
Garg, Rishu et al. (2014) The author has been target the 
on fusion algorithm to be able to which gives greater or 
maybe completely new image from source image i.e. 
multi-modal, multi-focus. The pixel based and region 
based algorithm are utilize to be able to received better 
results. The region based algorithm order to reduce 
computational complexity and time complexity. The 
technique of a hybrid using spatial and frequency domain 
technique used to get better results. 
Sun, Xiangda et al. (2013) In this author has been use the 
particular Nonsubsampled Contourlet transform which 
enhanced the energy and maintain the edge information 
regarding image always be optimized with neighborhood 
consistency technique. The proposed technique could be 
enhanced the standard of fusion compared with maximum 
regional variance and maximum energy and save the edge 
information of image. 
Liu, Lixin et al. (2013) In this paper the particular image 
processing speed and the quality of fused image by use of 
proposed technique. There are a four sub bands: LL, LH, 
HL, HH and further sub band LH, HL, HH are usually 
received excessive frequency detail of images. The 
weighted region energies calculated through Gaussian with 
high frequency detail. In this paper, they are provides each 
effects regarding development of fused image without the 
need of blocking effect or artificial effect. 
Zhang, Huaxun et al. (2013) The author bring in the best 
way based on wavelet decomposition from the medical 
image fusion. They utilize about three method to be 
capable to calculated image processing, image registration 
and image fusion. The characteristic regarding wavelet 
should be to denoise, analysis to change point and receive 
image edge to fast and perfect fusion in medical image 
fusion. The medical image digesting is actually utilize to 
be able to threshold to wipe off noise and simply 
calculation, fast superposition and perfect fusion images 
gets which keeps the high direction of medical fields. 
Malhotra, Gazal et al. (2014) In this paper, the author 
must be target a chance to maintain edges on the fused 
images and remove unwanted illuminate problem of 
existing algorithm. The main objective of this paper, has 
proposed a new AC-DCT based approach enhanced image 
fusion using edge preserving smoothing and DRSHE. The 
proposed algorithm ability to maintain edges and quality 
parameters fused image and remove unwanted illuminate 
problem. 
V, Radhika et al. (2014) In this paper work, the author 
will discuss about two statistical measurement of 
uniformity and smoothness in the spatial domain for image 
fusion. In which the image may well be more affected by 
Gaussian Noise. The computational difficulty measure is 
actually much less in proposed technique. The statistical 
measure in image fusion in DCT Domain to be able to 
measure quality assessment. 
 

4. DISCRETE COSINE TRANSFORM (DCT) 
The DCT (Discrete Cosine Transform) strategies of 
combination to be more ideal and time preserving in real 
time system. Any practical way of fused image from the 
multifocus image will probably be contingent upon 
different measured within DCT domain have been offered. 
The image fusion sends or stored within JPEG (Joint 
Photography Professionals Group) design, next fusion used 
as part of DCT fusion will be more useful. If we need to do 
JPEG encoding upon image then it might be partitioned in 
block of pixels 8x8. The DCT will probably be led on 
every single block of image. The coefficient of images are 
reordered in 1-dimensional array within crisscross way. 
The compresion can be two kinds:  initially, during 
quantization, second: During the entropy coding technique. 
Where the JPEG (Joint Photography Professionals Group) 
decoding will be inverse approach to encoding. We make 
allude to M and N result image of two cameras will be 
compact in JPEG encoding standard in sensor and they will 
be gone on to fusion of VSN (Visual Sensor Network). 
On that we use of the spatial domain strategy images will 
probably be exchanged and also decoded to spatial domain. 
Whenever we applying the fusion handle on fused image 
will be coding again so as to store or transmit to upper 
node. 
The DCT domain will probably decrease complexity 
difficulty using two methods are: DCT + Average and 
DCT + Contrast. In the DCT + Average is usually deciding 
the most common for all dct coefficient of several images. 
In the DCT + Contrast, they're going to actuate stage 
contrast evaluate which measured the 63 AC coefficients 
of block from the resource images. Whereby, contrast 
evaluate of each coefficient within resource images are in 
compared. At higher contrast value of coefficient is picked. 
The DCT (Domain Cosine Transform) block result of the 
AC coefficient having best quality determining and also 
DC coefficient of each block with average result to DC 
coefficient to comparing block in the resource images. The 
contrast evaluate of each coefficient standards is 
complicated. 
On this complexity of real-time application and high 
quality of output image, utilizing digital fused image 
technique in DCT domain. Whereby, DCT coefficient is 
used to change action measure of change of 8x8 block 
computations. When this occurs, CV (Consistency 
Verification) level builds high and good quality of image 
fusion. The particular simulator technique result and 
comparisons of image great enhanced and lesser the 
estimation quality. 

  
Figure: 4.1: [1] “DCT Domain” 
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The 2-D Discrete cosine transform of an image block 
f(x, y) of size N x N is given by equations is: 
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The inverse transform can be defined as: 
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5. DISCRETE WAVELETS TRANSFORM (DWT) 

Wavelets are finite duration oscillatory capacities together 
with zero average value. They have got confined vitality. 
They have got best for analysis of transient signal. The 
anomaly along with excellent localization properties 
improve them premise for analysis of signals with 
discontinuities. Wavelets is usually summarize by making 
use of a two capacities viz. scaling function f (t), is called 
"father wavelet" and the function wavelet or "mother 
wavelet". Mother wavelet (t) is run through translation and 
scaling operations to give self comparable wavelet families 
as given by Equation. 
 

    ( ) = 1  −  , ,  ,  > 0  
 

The wavelet transform decomposes the digital image into 
low-high, high-low, high-high spatial frequency groups at 
distinctive scales and the low-low band at the coarsest 
scale which is demonstrated in figure. The L-L band 
provides the average image data even though alternate 
groups contain directional data because of spatial 
introduction. Higher absolute estimations connected with 
wavelet coefficients in high bands assess to be able to 
remarkable components, like: edges or lines. The essential 
step perform in digital fused images figure. 
 

 
Figure 5.1: [16]” DWT Image fusion scheme” 

 
 

6. PREPROCESSING DIAGRAM 

 
Figure 6.1: Preprocessing Image 

 
7.     RESULT AND DISCUSSION 

7.1. Experimental set-up 
To comparative analysis of technique of image fusion is 
AC-DCT, Proposed using parameters via: 

I. PSNR (Peak Signal to Noise Ratio).  
II. MSE (Mean Square Error).  

III. RMSE (Root Mean Square Error).  
 
 

                   
 Figure 7.1 (i) Left Blurred [1]     (ii) Right Blurred [1] 
 

          
(iii) DCT image fusion             (iv) Proposed image fusion 
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Figure 7.1 (i) Left Blurred [1]       (ii) Right Blurred [1] 
 

            
(iii) DCT image fusion                (iii) Proposed image fusion              

 

                
Figure 7.1 (i) Left Blurred [1]          (ii) Right Blurred [1] 
 

               
(iii) DCT image fusion                    (iv) Proposed image 
fusion 
 

         
Figure 7.1 (i) Left Blurred [1]       (ii) Right Blurred [1] 

           
(iii) DCT image fusion                  (iii) Proposed image fusion              

 

            
Figure 7.1 (i) Left Blurred [14]     (ii) Right Blurred [14] 
 

            
(iii) DCT image fusion             (iii) Proposed image fusion              
 

 

            
Figure 7.1 (i) Left Blurred [14]     (ii) Right Blurred [14] 

               
iii) DCT image fusion          (iii) Proposed image fusion              

 
 

          
Figure 7.1 (i) Left Blurred [14]     (ii) Right Blurred [14] 
 

             
iii) DCT image fusion             (iii) Proposed image fusion 

Harkamal Preet Kaur et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 6 (6) , 2015, 4929-4935

www.ijcsit.com 4933



7.2. Performance Evaluation 
I. PSNR (Peak Signal to Noise Ratio).  

 
Images AC DCT Proposed 
Image 1 ∞ ∞ 
Image 2 ∞ ∞ 
Image 3 ∞ ∞ 
Image 4 ∞ ∞ 
Image 5 25.6246 40.5614 

Image 6 28.6235 43.0123 

Image 7 26.8526 55.0428 
 

 
Figure 7.2.1(a): PSNR (Peak Signal to Noise Ratio) 

II. MSE (Mean Square Error) 
 

Images AC DCT Proposed 

Image 1 0 0 
Image 2 0 0 
Image 3 0 0 
Image 4 0 0 
Image 5 178.0818 5.7140 
Image 6 89.2748 3.2497 
Image 7 134.2206 0.2036 

 
Figure 7.2.2(b): MSE (Mean Square Error) 

III. RMSE (Root Mean Square Error) 
 

Images AC DCT Proposed 

Image 1 0 0 
Image 2 0 0 
Image 3 0 0 
Image 5 0 0 
Image 7 13.3447 2.3904 
Image 8 9.4485 1.8027 
Image12 11.5854 0.4512 

 
Figure 7.2.3(c): RMSE (Root Mean Square Error) 

 
7.3. Experiment on standard image for multifocus 

image fusion 
 

 
 

 
Standard Images for testing 
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8.   CONCLUSION & FUTURE SCOPE 
A new method which will combine the AC DCT domain 
based fusion with saturation weighting based color 
constancy has been proposed. The saturation weighting 
based color constancy has the ability to reduce the color 
artifacts, which will be introduced because of the transform 
domain method i.e. DCT. The fusion process may degrades 
the sharpness of the edges in the digital images so to 
overcome this difficulty sorted switching median filter is 
integrated with planned algorithm to enhance the outcome 
further. The experimental results have clearly shown that 
the proposed technique outperforms over the available 
techniques. We have achieved mean squared error up to 0 
and average mean squared error for given set of images is 
only 0.189 which is .887 in case of existing technique. 
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