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Abstract: This paper displays a novel picture combination strategy appropriate for container honing of 

multispectral (MS) groups, taking into account multi-determination examination. The low-determination MS 

groups are honed by infusing high-pass directional subtle elements extricated from the high-determination 

panchromatic (Pan) picture by method for the Curvelet change, which is a non-distinguishable MRA, whose 

premise capacity are directional edges with dynamically expanding determination Recently, a few studies 

demonstrated that wavelet-based picture combination strategy gives high caliber of the ghastly substance of the 

intertwined picture. Be that as it may, the greater part of wavelet-based techniques have a spatial determination 

of the intertwined result not exactly the Brovey, IHS, and PCA combination strategies. In this paper, another 

technique in view of the Curvelet change utilizing SVM is presented which speaks to preferable edges over 

wavelets. Since edges are vital in picture understanding, one great approach to improve spatial determination is 

to upgrade the edges. Curvelet-based picture combination technique gives wealthier data in the spatial and 

ghostly areas at the same time. Picture combination is performed utilizing Curvelet Transform with SVM 

Algorithm. This new strategy has achieved an ideal combination result. For the execution of this proposed work 

we utilize the Image Processing Toolbox under Matlab Software. 
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I.  INTRODUCTION 
 

With the nonstop improvement of sensor innovation, 

individuals have increasingly approaches to get pictures, 

and the picture combination sorts are additionally 

progressively rich, for example, the Image combination 

of same sensor, the multi-phantom picture combination 

of single-sensor, the picture combination of the sensors 

with various sorts, and the combination of picture and 

non-picture. Conventional information combination can 

be isolated into three levels, which are pixel-level 

combination, highlight level combination and choice 

level combination. The distinctive combination levels 

use diverse combination calculations and have 

distinctive applications, for the most part, we as a whole 

research the pixel-level combination. Established 

combination calculations incorporate figuring the 

normal pixel-pixel dim level estimation of the source 

pictures, Laplacian pyramid, Contrast pyramid, Ratio 

pyramid and Discrete Wavelet Transform (DWT).  

 

Wavelets change can just reflect "through" edge 

attributes, however can't express "along" edge qualities. 

In the meantime, the wavelet change can't absolutely 

demonstrate the edge bearing since it receives isotropy. 

Curvelet Transform has anisotropy and has better 

bearing, can give more data to picture handling. 

Through the guideline of Curvelet change we realize 

that: Curvelet change has course trademark, and its base 

supporting session fulfills content anisotropy 

connection, with the exception of have multi scale 

wavelet change and neighborhood attributes. Curvelet 

change can speak to properly the edge of picture and 

smoothness territory in the same accuracy of converse 

change. The low-groups coefficient receives NGMS 

technique and distinctive heading high-groups 

coefficient embraces LREMS strategy was proposed in 

the wake of looking into on combination calculations of 

the low-groups coefficient and high-groups coefficient in 

Curvelet Transform.  

 

IMAGE FUSION 

 

In PC vision, multisensor picture combination is the 

way toward consolidating pertinent data from two or 

more pictures into a solitary picture. The subsequent 

picture will be more educational than any of the 

information pictures. Picture combination strategies 
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permits the mix of various data sources. The combined 

picture can have corresponding spatial and phantom 

determination attributes. Be that as it may, the standard 

picture combination systems can misshape the unearthly 

data of the multispectral information while blending. In 

satellite imaging two sorts of pictures are accessible. 

The panchromatic picture gained by satellites is 

transmitted with the greatest determination and the 

multispectral information are transmitted with coarser 

assurance. This will when in doubt be two or four times 

lower. At the beneficiary station, the panchromatic 

picture is merged with the multispectral data to go on 

more information. The to a great degree vital one is the 

high pass isolating technique Multisensor data blend has 

transformed into a control which asks for more 

expansive formal responses for different applications. A 

couple of conditions in picture taking care of require 

both high spatial and high extraordinary information in 

a single picture. This is indispensable in remote 

distinguishing. In any case, the instruments are not fit 

for giving such information either by layout or as an 

aftereffect of observational impediments, Data blend is 

the primary response for it.  

 

CATEGORIES OF IMAGE FUSION 

•  Multiview fusion 

•  Multimodal fusion 

•  Multitemporal fusion 

•  Multifocus fusion 

•  Fusion for image restoration. 

 

CURVELET TRANSFORM 

 

Curvelets are a non-versatile strategy for multi-scale 

object representation. Curvelets are the augmentations 

to wavelet idea and are also viable in same fields to be 

specific in picture handling and logical processing. 

Curvelets are a suitable premise for speaking to pictures 

(or different capacities) which are smooth separated 

from singularities along smooth bends, where the bends 

have limited arch, i.e. where objects in the picture have 

a base length scale. This property holds for kid's shows, 

geometrical charts, and content. As one zooms in on 

such pictures, the edges they contain show up 

progressively straight. Curvelets exploit from this 

property by characterizing the higher determination 

curvelets to be more stretched than the lower 

determination curvelets. at each scale.  

 

Curvelets give a representation that is impressively 

sparser than other wavelet changes for the pictures of 

right sort. This can be evaluated by considering the best 

guess of a geometrical test picture that can be spoken to 

utilizing just wavelets, and investigating the estimate 

blunder as a component of .The curvelet change has 

advanced as an apparatus for the representation of 

bended shapes in graphical applications. At that point, it 

was stretched out to the fields of edge discovery and 

picture denoising [10]. The use of the curvelet change in 

picture combination are produced from past few looks 

into. The calculation of the curvelet change of a picture 

P can be outlined in the accompanying strides: 

A)  The image P is split up into three subbands ∆1, ∆2 

and P3 using the additive wavelet transform. 

B)  Tiling is performed on the subbands ∆1 and ∆2. 

C)  The discrete Ridgelet transform is performed on 

each tile of the subbands ∆1 and ∆2. 

Curvelet Transform of individual acquired low 

frequency approximate component and high frequency 

detail components from both of images, neighborhood 

interpolation method is used and the details of gray can’t 

be changed. 

 

SUPPORT VECTOR MACHINE (SVM) 

 

The Support Vector Machine (SVM) is a best in class 

grouping strategy presented in 1992 by Boser, Guyon, 

and Vapnik. The SVM classifier is generally utilized as 

a part of bioinformatics (and different controls) because 

of its high exactness, ready to figure and process the 

high-dimensional information, for example, quality 

expression, and exibility in displaying assorted 

wellsprings of information. SVM have a place with the 

general classification of portion techniques. A part 

strategy is a calculation that relies on upon the 

information just through spot items. When this is the 

situation, the speck item can be supplanted by a bit 

capacity which registers a dab item in some potentially 

high dimensional element space.  

The fundamental favorable circumstances of SVM is the 

capacity to produce non-direct choice limits utilizing 

strategies intended for straight classifiers. Second, the 

utilization of piece capacities permits the client to apply 

a classifier to information that have no undeniable 

settled dimensional vector space representation. The 

case of such information in bioinformatics are 

arrangement, either DNA or protein, and protein 

structure. Support Vector Machines ( SVM ) have as of 

late picked up greatness in the field of machine learning 

and example characterization. Order is accomplished by 

understanding a straight then again non-straight 

partition surface in the info space. It instates the set with 

the nearest combine of focuses from inverse classes like 

the Direct SVM calculation. When the calculation finds 

an abusing point in the dataset it eagerly adds it to the 

competitor set. It might so happen that expansion of the 

damaging point as a Support Vector might be avoided 

by other hopeful Support Vectors officially introduce in 

the set. 
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II. LITERATURE REVIEW 

 
Vishal P.Tank, Divyang D. et al in 2013 proposed 

Image Fusion Based on Wavelet and Curvelet 

Transform. In this paper an image fusion algorithm 

based on wavelet transform and second generation 

Curvelet transform. The wavelet transform does not 

represent the edges and singularities well. So the second 

generation Curvelet transform is performed along with 

the wavelet transform and the image fusion is done. It 

includes multi resolution analysis ability in Wavelet 

Transform, also has better direction identification ability 

for the edge feature of awaiting describing images in the 

Second Generation Curvelet Transform. This method 

could better describe the edge direction of images, and 

analyzes feature of images better. This paper uses 

Wavelet and the Second Generation Curvelet Transform 

into fusion images, then makes deep research on fusion 

standards and puts forward corresponding fusion 

projects. At last, these fusion methods are used in 

simulation experiments of multi-focus and 

complementary fusion images. In vision, the fusion 

algorithm proposed in this paper acquires better fusion 

result than previous.  

 

Myungjin Choi, Rae Young Kim, Moon-Gyu Kim in 

2009 proposed the curvelet transform for image fusion. 

The fusion of high-spectral but low spatial resolution 

multispectral and low-spectral but high spatial 

resolution panchromatic satellite images is a very useful 

technique in various applications of remote sensing. 

However, most of wavelet-based methods have a spatial 

resolution of the fused result less than the Brovey, IHS, 

and PCA fusion methods Since edges play a 

fundamental role in image understanding, one good way 

to enhance spatial resolution is to enhance the edges. 

Curvelet-based image fusion method provides richer 

information in the spatial and spectral domains 

simultaneously. We performed IKONOS image fusion. 

This new method has reached an optimum fusion result. 

We have presented a newly developed method based on 

the Curvelet transform for fusing IKONOS images. In 

this paper, an experimental study was conducted by 

applying the proposed method, and also other image 

fusion methods, for fusing IKONOS images. A 

comparison of the fused image from the wavelet and 

IHS method was made.  

 

Jianwei Ma and Gerlind Plonka in 2012 proposed a 

review of Curvelets and Recent Applications. 

Multiresolution methods are deeply related to image 

processing, biological and computer vision, scientific 

computing, etc. The Curvelet transform is a multi scale 

directional transform, which allows an almost optimal 

non adaptive sparse representation of objects with 

edges. It has generated increasing interest in the 

community of applied mathematics and signal 

processing over the past years. In this paper, a review 

on the Curvelet transform including its history beginning 

from wavelets, its logical relationship to other multi 

resolution multidirectional methods like contour lets and 

shear lets, its basic theory and discrete algorithm. 

Further, we consider recent applications in image/video 

processing, seismic exploration, quid mechanics, 

simulation of partial different equations, and 

compressed sensing.  

 

Navneet Kaur, Jaskiran Kaur in 2013 proposed a Novel 

Method for Pixel Level Image fusion Based on Curvelet 

Transform. Image Fusion is one of the efficient method 

for preprocessing steps in digital image Reconstruction 

Many algorithms have been developed for fusion of 

medical images as reported in the literature. In this 

paper, new efficient method based upon Curvelet 

transform using log Gabor filter is proposed for image 

fusion of medical images. The proposed method is 

developed using Log Gabor Filter. The various matrices 

PSNR, Entropy, Standard deviation and Quality are 

calculated to compare the results. The proposed method 

is compared both subjectively as well as objectively with 

the other image fusion methods. The experimental 

results show that the proposed method is better than 

other fusion methods and increases the quality and 

PSNR of fused image. To see the qualitatively as well 

as quantitatively performance of the proposed 

algorithm, some experiments are conducted on several 

medical images. The medical images are fused with four 

fused methods: Wavelet method, Multi wavelet method, 

Curvelet Transform and Proposed Method. A Curvelet 

transform using Gabor filter based approach is used in 

the Proposed Method. Experimental results show that 

proposed method performs well than the Wavelet 

method, Multi wavelet method, Curvelet method in 

terms of quality of images. The proposed method 

increases the  visual quality.  

 

Smt.G. Mamatha, L.Gayatri in 2012 proposed an image 

fusion using wavelet and curvelet transforms. This 

paper presents wavelet and Curvelet transform based 

approach for the fusion of digital image, magnetic 

resonance (MR) and computed tomography (CT) 

images. Some attempts have been proposed for the 

fusion of MR and CT images using the wavelet 

transform. The objective of the fusion of an MR image 

and CT images of the same organ is to obtain a single 

image containing as much information as possible about 

that organ for diagnosis. Since medical images have 

several objects and curved shapes, it is expected that the 

Curvelet transform would be better in their fusion. The 

simulation results show the superiority of the Curvelet 

transform to the wavelet transform in the fusion of 

digital image and MR and CT images from entropy, 
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correlation coefficients and the RMS error points of 

view. The experimental study shows that the application 

of the Curvelet transform in the fusion of MR and CT 

images is superior to the application of the traditional 

wavelet transform. The obtained Curvelet fusion results 

have higher correlation coefficient and entropy values 

than in wavelet fusion results and minimum values of 

RMS error than in the wavelet transform. In vision, the 

fusion algorithm proposed in this paper acquires better 

fusion result. 

 

III.    PROPOSED WORK 
 

The proposed method is compared with the previous 

methods developed for image fusion, such as the wavelet 

method and the IHS method. Curvelet transform is 

applied in image fusion to address the problem occurred 

in using Wavelet and other previous methods. Curvelet 

transform is well adapted to represent panchromatic 

image containing edges, the Curvelet based fusion result 

has both high spatial and spectral resolution. 

 

SVMs (Support Vector Machines) are a useful 

technique for data classification. An SVM classifies 

data by finding the best hyperplane that separates all 

data points of one class from those of the other classThe 

Curvelet transform represents pan image containing 

edges ,the fused image has high spatial and spectral 

resolution simultaneously. This implementation of the 

Curvelet transform using SVM is also superfluous. 

Curvelets are based on multi-scale Ridgelets combined 

with a spatial band pass filtering operation to isolate 

different scales. This spatial band pass filter nearly kills 

all multi-scale Ridgelet which are not in the frequency 

range of the filter. In other words, a Curvelet is a multi-

scale Ridgelet which lives in a prescribed frequency 

band. 

 

A newly developed method is proposed based on the 

Curvelet transform for fusing images along using SVM 

algorithm. Different Algorithm on Image Fusion has 

been proposed previously but there have been always 

need for better results or Fusion of Images. The existing 

Image Fusion uses algorithm which is poor in quality, 

more prone to noise and less accurate. Image Fusion 

needs further enhancement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Flow Chart of Proposed Work. 

 

 

IV.RESULTS AND DISCUSSION 
 

This section presents the results of the proposed work. 

The following figures show the result of the Curvelet 

Image fusion using SVM. This technique gives better 

results as compared to previous techniques.  

 

After obtaining all the necessary terms Curvelet 

transform and SVM for a number of images in our 

database; implemented the results in the final algorithm. 

The proposed  Image Fusion algorithm is more accurate 

and  assures quality of result. Image Fusion doesn't 

degrade the quality of image. Image Fusion algorithm 

has enhanced performance and has better Entropy, 

Corelation coefficient, BER,  PSNR and  RMSE results. 

 

Load  Input  Image 

Preprocessing 

(Edge Detection using Canny 

Edge Detector) 

 

Apply Curvelet Transform 

 

Image Fusion using SVM 

 

Analyse The Results and 

compare with previous                 

results 
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Figure 4: Opening  GUI. 

 

 
 

Figure 5: Multiwavelet  Transform applied on CT image. 

.  

 
 

Figure 6: Multiwavelet Transform applied on MR image. 

 

 
 

Figure 7: Apply Curvelet Transform On CT image. 

 

  
Figure 8: Apply Curvelet transform on MR image. 

 

 
 

Figure 9: Result Fused image of CT and MR image. 
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Figure 10: Graph showing results of CC of proposed 

algorithm with previous. 

 

 
 

Figure 11: Comparison of CC between previous and 

proposed algorithm. 

 

 

 
 

Figure 12: Graph showing results of BER of proposed 

algorithm with previous. 

 

 

 
 

Figure 13: Comparison of BER between Previous and 

proposed algorithm. 

 

 
 

Figure 14: Graph showing results of entropy of proposed 

algorithm with previous. 

 

 
 

Figure15: Comparison of Entropy between previous and 

proposed algorithm. 
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Figure 16: Graph showing results of PSNR of proposed 

algorithm with previous. 

 

 
 

Figure 17: Comparison of PSNR between previous and 

proposed algorithm. 

 

 
 

Figure 18: Graph showing results of RMSE of proposed 

algorithm with previous. 

 

 
 

Figure 19: Comparison of RMSE between previous and 

proposed algorithm. 

 

V.  CONCLUSION 
 

This paper presents a review on  an efficient  image 

fusion algorithm based on Curvelet transform along 

with SVM. Curvelet transform is an effective technique 

which  represents pan image containing edges and the 

wavelet transform preserves spectral information of 

original multispectral images, the fused image has high 

spatial and spectral resolution simultaneously. ANFIS 

tool is used to analyse the proposed algorithm.MSE and 

PSNR  is calculated and  compared with previous 

results. 
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