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ABSTRACT: Image fusion is a significant topic in perspective processing. Image fusion is a process of mixing 
the appropriate data from some images into a single image where the resulting merged picture will be more 
useful and complete than any of the input images. Multi focus Image fusion is procedure of combining 
information of several imagery of a view and consequently has \everywhere in focus "image. Lifting 
technique allows faster implementation of wavelet transform. It requires half number of computations as 
compared to traditional convolution approach. 
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1. INTRODUCTION 
1.1 Digital Image Processing 
Computerized picture transforming is the utilization of PC calculations to perform picture handling on 
advanced pictures. As a subcategory or field of advanced sign handling, computerized picture preparing has 
numerous preferences over simple picture transforming. It permits a much more extensive scope of 
calculations to be connected to the info information and can stay away from issues. 

 

1.2 Image Fusion 
Image fusion is a significant topic in perspective processing. Image fusion is a process of mixing the 
appropriate data from some images into a single image where the resulting merged picture will be more 
useful and complete than any of the input images. The objective of image fusion is to make composite image 
suitable not only for human visual system but also for image processing tasks, for example, enhancement 
and de-noising, segmentation, compression, feature detection and object recognition.  
Image fusion techniques are widely used in various applications such as remote sensing, medical imaging, 
military and astronomy. Image fusion is a process of combining two or more images to enhance the 
information content. Image fusion techniques are important as it improves the performance of object 
recognition systems by integrating many sources of satellite, airborne and ground based imaging systems 
with other related data sets. Further, it also helps in sharpening the images, improve geometric corrections, 
enhance certain features that are not visible in either of the images, replace the defective data, complement 
the datasets for better decision making.  

 
Figure 1.1: Left and Right Blurred 

 
Figure 1.1: Fused Image 
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Some general requirements must be considered: 
 The fusion procedure shouldn't discard any information within the source images. 
 The fusion procedure shouldn't present any artifacts or inconsistencies that may distract or 

mislead an individual observer or any following vision processing steps.  
 The fusion procedure should be consistent, strong and have, around probable, the capability to 

tolerate imperfections such as for instance noise or miss registrations. 
1.3 Multi focus image fusion 

Multi focus Image fusion is procedure of combining information of several imagery of a view and 
consequently has \everywhere in focus "image. When one view includes points in various distances, the 
camera could be focused on each point one after one other, producing pair of pictures. When an image of a 
3-D view is captured, only scene areas at the target plane look sharp. Scene parts in frontage of or behind 
the concentration plane look unclear. To be able to make an image wherever all scene parts look sharp, it is 
necessary to capture image of the scene at different focus levels and mix the image. Then, applying picture 
fusion technique, an image with better concentration across all regions may be generated.   

 

2. REVIEW OF LITERATURE 
W. Wang et al [1] have explored multi-spectral image fusion method based on the features of imaging 
system.First the method perform multi-resolution decomposition to multi-spectral and panchromatic 
images adopting with Non-subsample contourlet transform, then create the panchromatic image injection 
model by examine the characteristics of image system of multi-spectral image in detail,and injects the detail 
data of panchromatic image to every spectrum to multi-spectral image by this method. Last, final image 
obtained by decomposition coefficient is reconstructed by inverse non subsample contourlet transform. 
This method is not give the details of panchromatic image but also spectral features of multi-spectral image 
better, minimize the spectrum distortion problem efficiently. 
Taherdangkoo, M. et al [2] “Segmentation of MR brain images using FCM improved by artificial bee colony 
(ABC) algorithm” Segmentation of medical images, particularly magnetic resonance images of brain is 
complex and it is considered as a huge challenge in image processing. Among the numerous algorithms 
presented in this context, the fuzzy C-mean (FCM) algorithm is widely used in MR images segmentation. 
These two parameters have been then calculated by other researchers using genetic algorithm (GA) and 
particle swarm optimization (PSO) algorithm, which although it has reduced the time but no change 
obtained in the resulted segmentation quality. In this paper we calculate these two parameters using the 
artificial bee colony (ABC) algorithm aiming to both reduce the time and to reach a higher quality than that 
obtained by previous reports. Finally, we segment real MR images with our proposed algorithm and 
compare it with previous presented algorithms. 
Yu Li et al [3] “Image Segmentation Using FCM Optimized by Quantum Immune Clone Algorithm”, proposed 
the traditional Fuzzy C-Means (FCM) clustering algorithm is usually based on the image intensity, so 
the segmentation results are unsatisfactory when the images are impacted by noise. Considering this 
shortcoming, in this paper the FCM objective function is improved by adding two kinds of spatial 
information: the relative position information and the intensity information of the neighborhood. 
Moreover, Quantum Immune Clone algorithm (QICA) is used to optimize the spatial impact factors in the 
objective function. The proposed algorithm has been tested in synthetic and real synthetic aperture radar 
(SAR) images segmentation. Experimental results demonstrate that the proposed algorithm is feasible and 
effective, and it can lead to higher accuracy. 
Beevi, S.Z. et al [4] “A robust fuzzy clustering technique with spatial neighborhood information for 
effective medical image segmentation: An efficient variant of fuzzy clustering technique with spatial 
information for effective noisy medical image segmentation”, explained the Segmentation is an important 
step in many medical imaging applications and a variety of image segmentation techniques do exist. Of 
them, a group of segmentation algorithms is based on the clustering concepts. In our research, we have 
intended to devise efficient variants of Fuzzy C-Means (FCM) clustering towards effective segmentation of 
medical images. The enhanced variants of FCM clustering are to be devised in a way to effectively segment 
noisy medical images. The medical images generally are bound to contain noise while acquisition. So, the 
algorithms devised for medical image segmentation must be robust to noise for achieving 
desirable segmentation results. We proposed the algorithm, which incorporate spatial information 
into FCM, have shown considerable resilience to noise.  
Qin Xinqianget al [5]“Image fusion method based on the local neighborhood feature and no subsampled 
contourlet transform” In order to improve image fusion quality, a novel image fusion method based on the 
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local neighborhood feature and NSCT is proposed. Firstly, the NSCT is performed on the source image to 
obtain the low frequency sub-band and the high frequency sub-bands in each direction; Secondly, a 
weighted fusion strategy based on the gray mean deviation is adopted for the low frequency sub-band, and 
a weighted fusion strategy based on the local region energy is used for the high frequency sub-bands; 
Finally, the fused image is obtained by NSCT inverse transform. The simulation results show that the 
method we proposed has good fusion effect on multi-focus images, medical images and infrared and visible 
light images. 
Qamar Nawazet al [6]“Multi-modal medical image fusion using 2DPCA” Two-dimensional PCA rectifies 
this problem by directly dealing with two-dimensional images without prior requirements of vectorization. 
In this paper, we proposed a novel multi-modal medical image fusion algorithm that is based on two-
dimensional PCA. Experiments are conducted to fuse three image-sets of multi-modal images of the brain. 
Fusion results of proposed algorithms are compared with fusion results of PCA based image fusion 
algorithm by using seven widely used image quality assessment matrices. The comparison shows the 
superiority of proposed algorithm over existing PCA based image fusion algorithm. 
 

3. approaches USED 
DCT: A discrete cosine transform (DCT) expresses a finite sequence of data points in terms of a sum 
of cosine functions oscillating at different frequencies. DCTs are important to numerous applications in 
science and engineering, from lossycompression of audio and imagesto spectral methods for the numerical 
solution of partial differential equations.The use of cosine rather than sine functions is critical for 
compression, since it turns out that fewer cosine functions are needed to approximate a typical signal, 
whereas for differential equations the cosines express a particular choice of conditions. In particular, a DCT 
is a Fourier-related transform similar to the discrete Fourier transform (DFT), but using only real numbers. 
DCTs are equivalent to DFTs of roughly twice the length, operating on real data with even symmetry (since 
the Fourier transform of a real and even function is real and even), where in some variants the input and/or 
output data are shifted by half a sample. There are eight standard DCT variants, of which four are common. 
Lift Wavelet Transformation 
Lifting wavelet transformation is a new approach for constructing wavelet, which is also called as second 
generation wavelet. The main aim of LWT is transform the signal that is coarser signal sn-1 into a detailed 
signal dn-1. Hence, LWT is an efficient method for calculating the filtering operations. Furthermore wavelet 
theory has been taken into as one special type of decomposition. After one level decomposition of image 
has been divided into four frequency bands. That is LL (low-low), LH (low-high), HH (high-high), and HL 
(high-low). The next level decomposition is just applied to the LL band of the current decomposition stage. 
Constructing wavelet using lifting scheme can be divided into following three steps: 
1) Split  
2) Predict  
3) Update 
Lifting technique allows faster implementation of wavelet transform. It requires half number of 
computations as compared to traditional convolution approach. In this technique no auxiliary memory is 
required and original signals are transformed with wavelet transform. In lifting scheme perfect 
reconstruction is possible for lossless compression. It is easier to implement and understand. It can be used 
for irregular sampling. 
DWTDiscrete Wavelet Transform (DWT): The DWT of an image xis calculated by passing it through a series 
of filters. First the samples are passed through a low pass filter with impulse response gresulting in a 
convolution of the two:  
The image is also decomposed simultaneously using a high-pass filter h. The outputs give the detail 
coefficients (from the high-pass filter) and approximation coefficients (from the low-pass filter). It is 
important that the two filters are related to each other and they are known as a quadrature mirror filter. 
However, since half the frequencies of the signal have now been removed, half the samples can be 
discarded  
SWT: Stationary Wavelet Transform: The Stationary wavelet transform (SWT) is similar to the DWT except 
the signal is never sub-sampled and instead the filters are up sampled at each level of decomposition. The 
SWT is an inherent redundant scheme, as each set of coefficients contains the same number of samples as 
the input. So for a decomposition of N levels, there is a redundancy of 2N.  
 

4. CONCLUSION 
Image fusion gives an effective approach to blend the visual data from various pictures. The intertwined 
picture contains complete data for better human or machine discernment and PC handling assignments, 

https://en.wikipedia.org/wiki/Data_points
https://en.wikipedia.org/wiki/Cosine
https://en.wikipedia.org/wiki/Audio_compression_(data)
https://en.wikipedia.org/wiki/Image_compression
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Picture combination should be possible in pixel level, signal level and highlight based. To propose multi-
level LWT fusion technique that will utilize the fifth level decomposition will require less computation, 
memory and will produce high quality fused image. Trilateral filter is used in order to improve the results 
further as shown will degradetheirregularity of edges in image and will remove the mixnoisefrom images. 
DWT, SWT, DWT+SWT algorithm will be applied to experiments of multi-focus image fusion on the basis of 
various fusion rules and analyze the performance of fused image with the existing methods  
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