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Abstract  

 

 This article reviews the recent researches in the field of medical image fusion. Multi-

modal medical image fusion algorithms have shown notable achievements in improving 

clinical accuracy of decisions based on medical images. Medical Image fusion is a useful tool 

for medical brain image classification and also for detecting the tumors in the earliest. This 

method is used to enhance the quality of images by combining two images of same scene 

obtained from different techniques, the objective is to reduce uncertainty and minimize 

maximizing relevant information particular to an application.  In this review article, it is 

intended to summarize and compare the methods of image fusion techniques applied in 

medical image classification. In this review paper, an extensive comparative analysis is 

performed to provide the merits and demerits of various available techniques. This work also 

explores the applicability of the techniques in brain tumor diagnosis in Magnetic Resonance 

Images.  
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I. INTRODUCTION  

 

Image fusion provides an effective way of reducing the increasing volume of information 

while at the same time extracting all the useful information from the source images. It aims at 

integrating distinct and complementary data in order to enhance the information present in the 

images, as well as to increase the reliability of the interpretation. This leads to more accurate 

data and increased utility. It is well known that fused data provides robust operational 

performance such as increased reliability, reduced ambiguity, improved confidence and 

enhanced classification. Image fusion is a procedure leads to more accurate data interpretation 

and utility [1]. In medical diagnosis in order to get more information and additional data 

Computed Tomography (CT) image and Magnetic Resonance Image (MRI) from the same 

scene is fused [2]. Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) is a 

very useful tool for brain tumor diagnosis. Since MRI highlight soft tissue of the body and CT 

highlight the hard tissue of the body so that their fusion will be a useful and effective way of 

medical image diagnosis. Image fusion is important in many different fields such as satellite 
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imaging, remote sensing and medical imaging. Medical images should be of high resolution 

with maximum possible details [3]. The medical images should represent all important 

characteristics of the organ to be imaged so the integrated image should present maximum 

possible details. It is really difficult to obtain all the details from one imaging modality that 

would ensure clinical accuracy and robustness of the analysis and resulting diagnosis [4]. 

Fused images are more informative and provide more anatomical information which helps in 

diagnosing and treating cancer diseases. However, the task of image fusion with medical 

images involve several technical challenges ranging from the limitations imposed by specific 

imaging modality, the nature of the clinical problem, the technology costs for the user and the 

trust placed by the medical practitioners in the imaging technique.  The aim of this review is to 

provide a collective view of the applicability and progress of information fusion techniques in 

medical imaging useful for clinical studies. The present paper surveys and compares the fusion 

techniques in medical imaging field. 

II. SYSTEMATIC PROCESS OF MEDICAL IMAGE FUSION 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Basic image fusion procedure 

 
 

 

 

 

 Fig.1 depicts the basic biomedical image fusion algorithm. Now-a-days, bio medical 

image fusion is one of the upcoming fields which help in easy diagnostics of the disease and 

the treatment.  Now-a-days, Radiologist  suggest patient to undergo both MRI and CT 

scanning technology, MRI highlights soft tissue and CT highlights hard tissue so in order to 

get better diagnosis both the images are combined this will provide more information to the 

medical experts for diagnosis as well as planning their treatment. Radiologists integrate the 

information of multiple image formats for perfect diagnosis. Recent studies indicate that the 

MRI and CT image fusion reduce the miss detection.  

 

III. LITERATURE SURVERY 

 

R.J.Sapkal and S.M.Kulkarni [5] described CT and MRI image fusion. In their work image 

registration pre-process technique was done to obtain better fusion of the images. The 

limitation of this work is it does not discussed which wavelet is used for getting better fusion. 

 

CT and MRI Image Fusion using Wavelet Transform is discussed by Kiran Parmar [6]. In 

their work application of wavelet in the multimodality wavelet transform was discussed. The 

advantage of this method is to take average of two images pixel by pixel which reduces 

contrast than other methods. This work utilizes pyramidal transform and wavelet transform. 
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The proposed work used five wavelet families namely Haar, Daubechies (db), Symlets, 

Coiflets and Biorsplines for fusing CT and MRI medical images. In their work mean rule, 

maximum rule, minimum rule and random fusion rules are exploited. This report revealed 

that minimum value of Root Mean Square Error (RMSE) and maximum value of Peak Signal 

to Noise Ratio (PSNR) is obtained for better fusion. 

 

 

Dr.Latha Parthiban [7] proposed Fusion of MRI and CT images with Double Density 

Dualtree transformation technique. In this paper the fusion of MRI and CT image was done 

using lifting wavelet transform and double density dual tree DWT. The RMSE and Entropy 

value found by this work was minimum. However this method was found not efficient as 

other methods from the results. Among the two wavelet transform they proved that lifting 

wavelet transform is better.  

 

Enhanced image fusion technique based on wavelet transform had been proposed by 

Shivani Sharma & Satyajit Sen Purkayastha [8]. Authors discussed two methods one is 

average method and another method is PCA (Principle Component Analysis).The paper also 

dealt wavelet based fusion based on Haar wavelet, Daubechies and coifmen, and symlet 

wavelets. This article proposed new hybrid wavelet based fusion method; in this method they 

combine haar wavelet with a modified daubechies called symlet. Three measures such as 

entropy quality index and standard deviation is used for analysis. The results revealed that the 

proposed method is better than the usual methods. 

 

Sweta Mehta [9] discussed Comparison of Fusion Algorithms for Fusion of CT and MRI 

Images. In this article fusion using wavelet and curvelet and their combination was presented. 

In this paper curvelet transform uses wrapping algorithm for the fusion technique is 

described. The paper proved that fusion with the combination of wavelet and curvelet is the 

better fusion technique than single transform. They used RMSE and PSNR parameter for the 

valuation of their proposed technique. 

 

Arathy Menon N P [10] has done a Survey on Medical Image Fusion. This paper dealt a 

survey to find out a novel CT/MR image fusion algorithm which allows physicians to 

visually asses corresponding bony and soft tissue detail on a single image eliminating the 

mental alignment and correlation needed when both CT and MR images are needed for 

diagnosis. This paper discussed about different types of fusion methods like wavelet, 

contourlet, curvelet, non sub sampled contour transform, principal component analysis and 

graph cut method. Wavelet transforms provide faster transforms and convenient tree data 

structures. This paper concluded that wavelet transform method will be much more useful 

fusion method especially in the case of medical image fusion. 

 

MRI and CT Image Fusion is done Based on Wavelet Transform is exploited by Hari Om 

Shanker Mishra and Smriti Bhatnagar [11]. In this paper, different fusion rules are then 

performed on the wavelet coefficients of low and high frequency portions. The registered CT 

and MRI images of the same people and same spatial parts have been used for the analysis. 

This paper also dealt different types of pixel level fusion methods like average method, select 

minimum and select maximum. The author has combined the wavelet transform and various 

fusion rules to fuse CT and MRI images. This work produces smaller RMSE and higher 

PSNR values. From the different fusion rules maximum fusion rule yield better result such as 

least MSE and highest PSNR values.  
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Sonali Mane [12] described fusion of MRI and CT Images Using Wavelet Transforms 

.This work also proposed hardware implementation using DSP processor. This paper 

discussed about the image fusion of MRI and CT by integrating wavelet transform and 

principal common analysis technique and there by implementing a hardware with the help of 

DSP processors. The work anticipated in this paper uses haar wavelet. Different types of 

wavelet transforms such as orthogonal, Biorthogonal, trous and PCA are dealt in this survey. 

Haar wavelet transform is applied to decimate each source image. The resulting coefficients 

are fused and reconstructed using inverse wavelet transforms. From the statistical analysis, it 

is proved that the Haar wavelet is more suitable for medical image fusion, since it provides 

less MSE and high SNR than Orthogonal, Biorthogonal, Trous and PCA wavelets. The 

proposed technique was implemened on the DSP processor show the hardware support. 

 

Kusum Rani, and Reecha Sharma [13] has studied the performance of Image Fusion using 

Discrete Wavelet and Multiwavelet Transform. This work dealt about Discrete wavelet and 

Discrete Multiwavelet transform  used in image fusion. Images are fused using the maximum 

fusion rules based on the Multi-Wavelet and wavelet transforms in this paper. Author has 

compared DWT and DMWT. Qualitatively Multiwavelet transform give better performance 

than wavelet. Multiwavelet gives edge and boundary details with higher accuracy. They 

showed that with proper selection of Multiwavelet transform and coefficient may help to 

improve the quality of the image fusion results.  The authors also concluded that 

Multiwavelet system provides perfect reconstruction, orthogonality, better clarity at the 

boundaries and  better performance is obtained by using Multiwavelet in their work. 

 

A Novel Method for Wavelet Based Image Fusion to Detect Brain Tumor is addressed by 

Vivek Angoth, CYN Dwith, and Amarjot Singh [14]. The authors have evaluated the 

effectiveness of proposed algorithm on varying the wavelet fusion parameters such as number 

of decompositions, type of wavelet used for the decomposition. The experimental results 

showed that the proposed approach performance efficiency is better. The proposed algorithm 

efficiency is compared with GVF and segmentation algorithm. From the quantitative analysis 

made by the author depicted that the PSNR is lowest for GVF algorithm as the parameters in 

it are manually set by the user and hence is erroneous. PSNR for segmentation algorithm is 

better than that of GVF algorithm but it is lower than that of the proposed algorithm. The 

efficiency of the algorithm was tested using various wavelets for different decomposition 

levels. The authors found that Symlets and Coiflets wavelets give the best results with PSNR 

for the detection of brain tumor. Run time of the algorithm is found to be 0.774 seconds. An 

efficient algorithm for brain tumor detection has been demonstrated through this paper. They 

achieved a better result when the algorithm is decomposed with fourth level decomposition.  

 

Chetan K. Solanki, and Narendra M. Patel [15] have developed Pixel based and wavelet 

Based Image fusion method for fusion of two medical images. Pixel level image fusion 

methods affect the contrast of the image. This problem of pixel based image fusion is 

resolved by use of wavelet based fusion approach. Wavelet based image fusion decomposes 

the input image into various decomposition levels by discrete wavelet transform and then the 

decomposed images are fused by wavelet fusion algorithm. The original image can be 

obtained by performing the inverse wavelet transform. 

 

K. Kannan, S. Arumuga Perumal, and  K. Arulmozhi [16] have developed feature Level 

fusion of Multi-focused images. In Laplacian Pyramid suffers from blocking effects and lack 

of flexibility and Wavelet transform suffers from lack of shift invariance and poor directional 

selection. To overcome those two disadvantages they implemented feature level fusion of 
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multifocused images using Discrete, Stationary and Dual Tree Complex wavelet transforms. 

Feature level algorithms segment the image into small región and fuse the regions. Various 

performance measures like RMSE, PSNR are used for performance evaluation.  

 

SusmithaVekkot, and Pancham Shukla [17] have developed Wavelet based Image Fusion. 

Pixel based fusion method does not take some edge information and Region based fusion 

reduce the contrast of images. To overcome these problems, a hybrid algorithm is proposed in 

this paper. A hybrid fusion method integrates both pixel and region based rules in a single 

fused image with wavelet transform which preserves information of the fused image.  

 

V.P.S. Naidu, and J.R. Raol  [18] has developed Pixel-level Image Fusion using Wavelets 

and Principal Component Analysis. Simple averaging fusion algorithm degrades the 

performance of fused image. So, they implemented wavelet transform. Wavelet Transform 

method allows the image decomposition in different kinds of coefficients preserving the 

image information combining that coefficient to obtain new coefficients, so that the 

information in the original images is collected and then the final fused image is achieved 

through the inverse discrete wavelets transform (IDWT). For better performance Principal 

Component Analysis (PCA) also implemented with wavelet transform. Resultant image 

contained both high spatial resolution and high quality spectral content. 

  

A. Rana and S. Arora [1] presented different medical image fusion methods and their 

comparison to find out which fusion method gives better results based on the performance 

parameters. Here medical images of magnetic resonance imaging (MRI) and computed 

tomography (CT) images are fused to form new image. This new fused image improves the 

information content for diagnosis. Fusing MRI and CT images provide more information to 

doctors and clinical treatment planning system. MRI provides better information on soft 

tissues whereas CT provides better information on denser tissues. Fusing these two images 

gives more information than single input image. In this paper, wavelet transform, PCA and 

Fuzzy Logic techniques are utilized for fusing these two images and results are compared. 

The fusion performance is evaluated on the basis of RMSE, PSNR and Entropy (H). 

 

An image fusion technique based on discrete wavelet transform using high boost filtering 

was explored y T. Zaveri, and M. Zaveri [19]. The proposed algorithm achieved an accurate 

segmentation for region-based fusion using graph based normalized cut algorithm. The 

regions were extracted from the input registered source images using the resultant segmented 

image. Then the extracted regions were processed to fuse different regions using different 

fusion rules. The method was implemented on various registered images of multi-focus and 

multimodality categories and the fusion results were compared using standard reference 

based and non-reference based image fusion parameters. It has been observed from 

simulation results that the algorithm was consistent and preserved more information 

compared to earlier reported pixel based and region based fusion methods. 

 

S. Le Moan, A. Mansouri, J.Y. Hardeberg, and Y.Voisin [20] proposed a new color 

visualization technique for multi- and hyperspectral images. This method was based on a 

maximization of the perceptual distance between the scene end members and natural 

constancy of the resulting images. The reflectance was transformed into values in the CIE 

L*a*b* color space combined with an a priori known segmentation map using stretched CMF 

principle. Boundaries are set in the a*b* subspace to balance the natural palette of colors for 

easy interpretation by a human expert. 
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G. Bhatnagar, Q.M.J. Wu, and Z. Liu [21] discussed a fusion technique based on Non-Sub 

sampled Contourlet Transform (NSCT). In their method, firstly the source images are 

transformed by NSCT and then combined with low frequency and high frequency 

coefficients. For the fusion of low frequency and high frequency components, two fusion 

rules were presented. At last, construction of fused image is done by the inverse NSCT with 

all complex coefficients. Their fusion method provided more accurate analysis of multimodal 

images. Also, their work can be applied for persons affected with recurrent tumor, Alzheimer 

and sub-acute stroke. 

 

V. Tsagaris, V. Anastassopoulos, and G. Lampropoulos [22] proposed a scheme for 

hyperspectral image fusion based on principal components transformation (PCT). The first 

principal component of each subgroup is used for image visualization. The number of bands 

in each subgroup depends on the application. However, in their work, three subgroups were 

used for RGB representation. One of the subgroups employed matched filtering based on the 

spectral characteristics. The quality of the obtained RGB images were quantitatively 

evaluated using parameters like, correlation coefficient, the entropy and the maximum 

energy-minimum correlation index. The performance of their method in classification has 

been tested using the K-means algorithm. 

 

S. Anbumozhi, and P.S. Manoharan [23] implemented classification of the brain image into 

normal and abnormal image using minimum distance classifier algorithm. The proposed 

methodology consists of spatial domain filter, fusion, clipping circuit and minimum distance 

classifier algorithm. The low power hardware architecture is designed for the proposed brain 

image classification method. The hardware architecture consumes power of 151mW in 

CMOS 90nm technology. For the quantitative testing of the fused images, they used prime 

evaluation factor like PSNR,MSE and entropy .From the results it showed that proposed 

method achieved high PSNR, entropy and low MSE values  

 

F.E. Ali, M.El-Dokany, A.A. Saad, and F.E. Abd El-Samie [24] have presented a curvelet 

based approach for the fusion of MR and CT images. A comparative analysis has been made 

between the traditional wavelet fusion algorithm and the proposed curvelet fusion algorithm. 

The experimental results showed 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 PSNR values than the wavelet fusion results The 

simulation results show the superiority of the curvelet transform to the wavelet transform in 

the fusion of MR and CT images from both the visual quality and the peak signal to noise 

ratio (PSNR) points of view. 

 

Chetty. Manna Sheela Rani, and Dr.V.VijayaKumar [25] focused on fusing of MR and ct 

images using improved block based feature level image fusion technique which uses lifting 

wavelet transform and neural network (BFLN) are explored. The proposed fusion study is 

experimented on the pair of CT with MRI images and a pair of MRI and PET images. The 

proposed method helps to diagnose the disease with more accurate information. So, the fused 

image using the proposed BFLN method can preserve the edges and smoothens the image 

without introducing any artifacts or inconsistencies as possible. Experimental results proved 

that the proposed method has obtained a high-resolution image with a good visual quality. 

feature level lifting wavelet transform is integrated with neural. The quality of the fusion 

results are analyzed by using performance metrics. The higher value for PSNR Mutual 

Information Measure Fusion Factor (FF) is achieved for the proposed BFLN method for both 

all the two test cases. The smaller value of Standard Deviation (SD) and Mean Absolute Error 
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(MAE) is obtained for the proposed BFLN method for both the test cases. The experimental 

results indicated that BFLN outperforms the traditional averaging method.  

 

 

Amir Fareed Partu Al-Bakrei [26] focused on the fusion of the brain tumor images from 

different multimodality systems like MRI and CT images. Author used Discrete Wavelet 

Transform and Inverse Discrete Wavelet Transform theories of Daubechies to separate the 

low and high frequencies of the input images and hybrid enhancement fusion algorithm used 

was pixel by pixel maximum selection rule. The final results showed that the fusion process 

between MRI and CT Images give a significant anatomical image. 

 

Fusion of MRI and CT Brain images using Histogram Equalization is proposed by P. 

Natarajan, Krishnan N, and N. Soniya [27]. They proposed adaptive histogram equalization 

method which was useful in images with backgrounds and foregrounds that are both bright or 

both dark. Also, the method gives better views of the functional and structural parts in MRI 

as well as in CT images. The noise from images was removed by using adaptive filtering, the 

system was evaluated and the exact output will be produced. The comparison of entire edge 

detection algorithms like sobel, prewitt, roberts, canny and Laplacian of gaussian edge 

detection is carried on fused image. It showed that compare to all other edge detection 

algorithm, the canny edge detection algorithm produces a very accurate and clear form of 

edge detected image. The fusion algorithm of both the foreground images and the background 

images was studied. 

 

Nemir Al-Azzawi, Harsa Amylia Mat Sakim, Ahmed K.Wan Abdullah, and Haidi Ibrahim 

[28] introduced a Fusing of medical image Using Complex Contourlet Transform based on 

PCA. The contourlet transform had been mainly employed as a fusion technique for images 

obtained from equal or either from different modalities. The disadvantage of directional 

information of dual-tree complex wavelet was rectified in dual-tree complex contourlet 

transform The images produced by DT-CCT have improved contours and textures; also the 

property of shift invariance is retained. For improving the fused image quality, they propose a 

new method for fusion based on principle component analysis which depends on frequency 

component of DT-CCT coefficients. For low frequency components, PCA method was 

adopted and for high frequency components, the main features were taken up based on local 

energy. The final fused image is obtained by directly applying inverse dual tree complex 

contourlet transform (IDT-CCT) to the fused low as well as high frequency components. The 

experimental results proved that proposed method produces fixed image with vast features on 

multimodality. 

 

Shrey Gupta discussed [29]  multimodality Images fusion using different techniques and 

different measures such as Entropy (EN), Standard Deviation (SD), and Mutual Information 

(MI) were applied for analyzing resultant images. In this work images are fused using 

Redundancy Discrete Wavelet Transform, Mamdani type minimum-sum-mean-of-maximum. 

The proposed work preserves both edge and component information and also that method 

helps to reduce shift variance in the fused image. Mamdani type MIM-SUM-MOM provides 

better texture feature in the fused image and also enhance the features of both images.  

 

Jionghua Teng, Xue Wang, Jingzhou Zhang, and Suhuan Wang [30] have done a survey in 

A Multimodality Medical Image Fusion Algorithm Based on Wavelet Transform and also 

this paper proposed wavelet based algorithm in this, wavelet low-frequency Coefficients are 

fused using absolute value maximization fusion rule which reflected the boundary of the 
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images used more accurately and the brightness was improved greatly. Regional information 

entropy contrast degree fusion rule is used for the wavelet high-frequency coefficients of the 

medical image; the proposed fusion rule is compared with commonly used fusion rules. The 

parameters used for the analysis of the fused image are entropy, mean, variance, cross 

entropy. From the comparison the author found that proposed rule get a good, visual effect 

and improved image.  

 

Basant Dhakad, Vikash Shrivastava, and Vivek Shrivastava [31] described a method to 

improving medical images using wavelet image fusion techniques .This paper used two 

Laplacian pyramid method. The first one is the common method with Debauchees filter and 

using maximum pixel replacement fusion rule. The second method is Laplacian pyramid 

method which implements a “pattern selective” approach to image fusion, so that the 

compound image is constructed not as one pixel at a time. It is easy to implement and 

computationally efficient. The Laplacian Pyramid transform is specifically designed for 

capturing image details over multiple scales and less sensitive to noise. All these properties 

make the Laplacian pyramid transform a well-suited representation for the fusion task.  

 

V.R.S.Mani , S. Arivazhagan, and J. Jason Braino [32] discussed a method for Multimodal 

image fusion using multiresolution technique. The author depicted that wavelet transform 

method based fusion suffer a shift invariance; so to overcome that the paper introduced a dual 

tree complex wavelet transform method. The contourlet transform method is discussed next 

in this paper it says that contourlet transform is an extension of wavelet transform and it uses 

directional filter the multiscale decomposition is done by the laplacian pyramid. This 

contourlet transform not only comprises all the features corresponding to a wavelet transform 

but also it provides better directional information. Contourlet transform captures smooth 

contours as well as edges at all orientations. Contourlet transform consists of a double filter 

bank structure and it is implemented by the pyramidal directional filter bank which 

decomposes images into directional subbands at multiple scales. The coefficients are selected 

differently using maximum and average methods in different manner corresponding to both 

high and low pass filters. This uses four evaluation parameter entropy, standard deviation, 

image quality index, coefficient correlation. And finally the results shows that Dual Tree 

Complex Wavelet Transform is better than contourlet transform. 

 

Deepali Sale , Dr. Madhuri Joshi , Varsha Patil Pallavi Sonare, and Chaya Jadhav [33] have 

dealt wavelet based fusion method using different fusion rules. The described method is 

applied on the CT and MRI images of the human brain. Author has used different sets of the 

registered multimodal brain images. It is observed that minimum pixel replacement method is 

giving the better results as compared to other methods as the noise is much reduced in 

minimum method. The author has also  assess the fused images using edge based quality 

parameters also to observe how much edge information is preserved in the fused image. Edge 

is more efficiently preserved in the coefficient addition method of fusion with less 

information loss. 

 

Deron Rodrigues, Hasan Ali Virani, Shajahan Kutty [34] described in Fusion of Images 

using Wavelets. This work is carried over for multimodal images obtained from CT and MRI 

scans [18]. The wavelet used was second order symlet and different types of fusion rules 

were used for the same set of images. The fusion rules used are Maximum value, Minimum 

value, Mean Value and Random value. The resultant images are analyzed with entropy, mean 

square error, PSNR. It showed that proposed work give better efficiency. 
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Kanisetty Venkata Swathi, and CH.Hima Bindu [35] has done Modified Approach of 

Multimodal Medical Image Fusion Using Daubechies Wavelet Transform. In this work, a 

modified approach of multimodal medical image fusion scheme using Daubechies complex 

wavelet transform is proposed. In the proposed algorithm each of images are decomposed 

using DWT, then the coefficient are fused using a newly created fusion rule then the fused 

coefficients are reconstructed by performing the inverse DWT. The qualitative and 

quantitative analysis depicted that the proposed method produce better fused output. The 

parameters measured are entropy, Mutual information, Standard Deviation. 

 

Yadvendra Singh, and Amit Rajput [36] has proposed Wavelet-Based Multi-Modality 

Medical Image Fusion of CT/MRI for Medical Diagnosis. This work demonstrated that the 

application of wavelet transformation to multimodality medical image fusion provide betted 

output. Wavelet based fusion algorithms on medical image fusion of CT and MRI give more 

information content. Wavelet transformation method is compared with weighted average and 

pyramidal method from the finding it showed that Peak-to-peak signal-to-noise ratio is high 

for wavelet transforms based method. It proved that wavelet transformation is better. 

 

S.Vasuki, S. Gandhimathi, and S. Manika VInodhini [37] described integration of wavelets 

and PCA for fusion of medical images. Comparative analysis is done with different types of 

wavelets. The results obtained are suitable for medical image fusion. Wavelet transform used 

for image fusion produced superior results than different methods 

 

S.Bharath, and E.S. Karthik Kumar [38] discussed implementation of 2-G curvelet 

transform for image fusion which is fast and simpler than 1-G curvelet transform. 

Researchers have made lot of work on wavelet and curvelet transform for image denoising, 

image contrast enhancement, fusion of satellite images, image retrieval, texture analysis and 

object recognition. Few attempts were made for fusion of the MR and CT images using 

curvelet transform. This paper focuses more on image fusion for medical images. It was 

found that more work is done using wavelet transform for fusion of MRI and CT application. 

The traditional wavelets perform well only at representing point singularities since they 

ignore the geometric properties of structures and do not exploit the regularity of edges.  

 

A. Soma Sekhar, and Dr.M.N.GiriPrasad [39] proposed integration of wavelet transform 

and PCA based image fusion for medical images and compare results with different types of 

wavelets, which gives better fusion results.  

 

Agarwal and Bedi [40] proposed a hybrid technique using multiresolution image fusion 

techniques such as wavelet transform and curvelet transform in medical diagnosis. In their 

proposed work features of both wavelet and curvelet image fusion algorithms are combined. 

The authors proved that proposed work well for edges, corners and helps in minimization of 

the localized errors. The results showed that fused image has minimum errors and produced 

better quality results. The peak signal to noise ratio value for the hybrid method was higher in 

comparison to that of wavelet and curvelet transform fused images. Founding showed that 

improved statistics results in terms of Entropy, Peak signal to noise ratio, correlation 

coefficient, mutual information and edge association is found out in hybrid technique. 

Authors inferred that the proposed technique compensates all the shortcomings of either 

wavelet or curvelet transform method of fusion. Finally authors concluded that proposed 

fusion technique outperforms other methods in terms of entropy, correlation coefficient, peak 

signal to noise ratio, root mean square error 
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 Conclusion 

In this work, comparison of various image fusion techniques for brain tumor identification 

is analyzed in detail. This paper is used to give more information about brain tumor detection 

techniques. This report also aid in highlighting the significant contributions of engineering 

theory to the medical field. This survey analyzed various issues in different fusion 

techniques. From Survey, it was found that wavelet transformation was very useful for the 

survey comparing to different methods.  
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