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Abstract: Image fusion is the important area of          

research that deals with combining the relevant 

information of different set of images.  Image 

fusion technique helps in integrating the different 

images without the insertion of the distortion to 

data. Fusion algorithms are generally dependent on 

the input image. Quality and the number of objects 

can be improved by using the image fusion 

technique. Registration of the image is done before 

applying the image fusion technique. This paper 

discuss about the survey on the image fusion. 

Various methods have been developed to meld the 

images and produce the reasonable visual of the 

image. 

Keywords: Image Fusion, Techniques, Domain 

Fusion System. 

 

1. INTRODUCTION 

 

Image fusion deals with combining of the various set 

of image into the one image having the relevant 

information about the set of the images. Registered 

images are integrated to get the resultant fused image 

from them. Generally the quality of the image fused 

is improved and the application area of the image is 

also increased as the fused image is more 

informative and complete than the original image. 

 

Since it is impossible to get the image which can 

contain the relevant data and all the objects are being 

in focus, so for avoiding such situation different 

focuses setting are made, overcome the relevance 

problem of data while performing the image fusion. 

Pre-processing step of the image fusion deals with 

the image registration i.e. coordinates of the 

transformed image are already known which helps in 

the fusion of these images. Fusion algorithms are 

generally dependent on the type of the input image 

and the application area where then fused image 

would be used. 

 

Image fusion is used in various areas such as area of 

object detection and recognition, In the medical 

field, satellite imaging, military surveillance and 

remote sensing. This field of image fusion deals with 

both domestic and military purpose.  

 

Image fusion algorithms can be categorized to 

different level such as high level fusion, low level 

fusion, medium level fusion, pixel level fusion, 
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feature level fusion and the decision level fusion. 

Pixel level image fusion deals with sensor images 

however the feature level fusion is based on the 

extracted features from the source image. Algorithm 

related to the features of images divide the image 

into the continuous segments and then is segments 

are fused according to some property. Image fusion 

using the feature level algorithm for their processing 

calculate the features of each image separately or 

they can calculate the values of the features 

simultaneously while processing the image. 

 

Decision level fusion deals with the initial detection 

of the various objects before the fusion of images is 

performed using this technique. Generally the results 

of decision level image fusion and the feature level 

image fusion are incomplete. 

 

Various algorithms for the image fusion are simple 

pixel based image fusion, sophisticated wavelet type 

of image fusion and the PCA based image fusion.  

 

Fused image has the various advantages over the 

normal image as it can easily handle the noise over 

the signal, increased robustness and reliability in the 

case of sensor failure. The large numbers of 

parameters are covered by the fused image and 

hence provide the complete picture of the image. 

 

Fusion of image is performed at the different levels 

of the information representation. Fused image can 

be distinguished on the basis of different level of 

information about the pixel. 

 

Image fusion is basically the new image that is 

derived from the combination the two or more 

images and the fused image. The information of the 

original image is preserved in the fused image with 

some extra feature. 

 

 VARIOUS TECHNIQUES OF IMAGE FUSION  

 

1) IHS (Intensity-hue-saturation) transforms: 

 

IHS deals with three properties of the colour 

intensity, hue and saturation that control the visual 

representation of an image. IHS method is the oldest 

method of all the fusion methods. In this technique 

hue and saturation are to be examined carefully as 

these part of the colour space contain the spectral 

information about the image. Multi spectral images 

are used in IHS space. 

 

2) Pyramid technique 

 

Pyramid techniques deals with fusion on the basis of 

binocular fusion of the human visual system. Pattern 

selective approach is used for the fusion of the 

various images in the database. Various images are 

integrated to generate the composite image. Pyramid 

technique is applied to get the resultant image 
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3) High pass filtering (HPF) 

 

High pass filtering method deals with the high 

multispectral images that are obtained on the basis of 

the high pass filtering technique. Spectral 

information about all the images are considered 

while performing the fusion by high pass filtering 

technique.  

 

4) Principal component analysis (PCA) 

 

PCA method of the image fusion is same as that of 

the fusion by the IHS method. PCA deals with the 

high spectral images. Fusion by the PCA technique 

is very efficient as the fused image is free from the 

colour distortion. 

   

5) Wavelet transforms 

 

Wavelet transform is used as an alternative for the 

Fourier transform. Wavelet transform provides the 

good resolution of image both in time domain and 

the frequency domain. Wavelet transform is widely 

used for the fusion of the images. In wavelet 

transform signal is scaled to get the function for the 

fusion of the image. 

 

2. LITERATURE SURVEY 

 

S. S. Bedi, Rati Khandelwal [3] discussed in their 

work about the fusion algorithm based on the 

pyramid. In Pyramid methodology, the source 

images are examined at the lower level.  

Pyramid Fusion Algorithm is a combination strategy 

in the change space.  In pyramid methodology, 

pyramid levels got from the down examining of 

source images are intertwined at pixel level 

contingent upon combination rules. The melded 

image is gotten by reproducing the combined image 

pyramid. A image pyramid comprises of an 

arrangement of low pass or band pass duplicates of a 

image, every duplicate speaking to example data of 

an alternate scale. The fundamental thought is to 

build the pyramid change of the combined image 

from the pyramid changes of the source images and 

after that the melded image is acquired by taking 

backwards pyramid change.  

 

Burt [4] was one of the first to report the utilization 

of Laplacian pyramid procedures in binocular image 

combination. 

  

Burt and Adelson 5] later acquainted another 

methodology with image combination in view of 

various leveled image deterioration at about the same 

time Adelson unveiled the utilization of a Laplacian 

system in development of a image with an amplified 

profundity of field from an arrangement of images 

brought with a settled camera yet with diverse 

central lengths.  

 

Toet [6] utilized distinctive fraudulent business 

models as a part of image combination which were 
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fundamentally connected to intertwine noticeable 

and IR images for observation purposes.  

 

Lillquist [7] revealing a contraption for composite 

noticeable/warm infrared imaging. 

 

Ajjimarang [8] see recommending the utilization of 

neural systems in combination of obvious and 

infrared images 

 

Nandhakumar and Aggarwal [9] giving an 

incorporated investigation of warm and visual 

images for scene elucidation. 

 

Rogers et al. [10] depicting combination of LADAR 

and uninvolved infrared images for target division.  

 

Li and Chipman et al. [11] Utilization of the 

discrete wavelet change (DWT) in image 

combination.  

 

Koren et al. [12] depicted a steerable dyadic wavelet 

change for image combination furthermore around 

the same time. 

 

Anjali Malviya, S. G. Bhirud [14] Basic Fusion 

Algorithms mostly perform an extremely 

fundamental operation like pixel choice, expansion, 

subtraction or averaging indicated are Average 

Method, Select greatest, Select least, PCA. The 

inconsequential image combination strategies 

contemplated and created are normal strategy in 

which the resultant image is gotten by averaging 

each relating pixel in the info images. This procedure 

is an essential and direct system and combination 

could be accomplished by straightforward averaging 

relating pixels in every info image. 

 

Gomez et al., [15] the wavelet idea is used to 

combine the two spectral levels of a hyper spectral 

picture with one band of multispectral picture. 

Wavelets for the most part signify "waves". Picture 

combination by Wavelet-based technique includes 

two handling steps: first step comprises of separating 

the points of interest or the structures. The extricated 

structures are disintegrated into three wavelet 

coefficients based upon the heading that is the 

vertical, even and the corner to corner. Accordingly, 

in consolidating the high determination picture with 

a low-determination picture, the high-determination 

picture is first reference extended three times, every 

time to match one of the low-determination band 

histograms while, the second step requires the 

presentation of these structures/subtle elements into 

every low-determination picture band through the 

backwards wavelet change.  

 

Aiazzi et al., [16] portrayed that the Gram-Schmidt 

Transform (GST) is another combination calculation 

which is utilized to wire a multispectral picture with 

a panchromatic picture. The Gram-Schmidt 

Transform was designed by Brover and Laben in 

1998 and licensed by Eastman Kodak. This 
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calculation lives up to expectations in two modes: 

"mode1" and "mode2". The "mode1" takes the pixel 

normal of the multispectral (MS) groups. The spatial 

quality in "mode1" is better however experiences the 

ghostly contortions because of the radiometric 

distinction of the normal of the MS groups and the 

panchromatic picture. While, in "mode2" the ghastly 

mutilations are not present but rather experience the 

ill effects of poor upgrade and low sharpness.  

 

Pohl and Genderen Van, [17] the principle targets 

of picture combination are to hone pictures, enhance 

geometric remedies, upgrade certain elements that 

are not obvious in both of the pictures, supplant the 

deficient information, supplement the information 

sets for the enhanced grouping, recognize changes 

utilizing multitemporal information and, substitute 

the missing data in one of the picture with the signs 

from another source picture.  

 

Kasetkasem, Arora and Varshney, [18] combining 

techniques are frequently isolated into two classes: 

first strategy all the while takes into record all groups 

in the consolidating procedure e.g. Tone Saturation-

Value change, Principle-Component change, Gram-

Schmidt change strategy; the second class bargain 

independently with the spatial data and each ghastly 

band e.g. Brovey change, High-Pass-Filter 

transforma‐ tion system.  

 

Ali Darvishi et al., [19] investigated the capacity of 

the two calculations that is Gram-Schmidt and the 

Principal Component change in the unearthly space. 

For this reason two datasets have been taken 

(Hyperion/Quickbird-MS and Hyperion/Spot-Pan). 

The principle goal of the study was the examination 

of the two calculations in the ghostly area and the 

factual translation of the combined pictures with the 

crude Hyperion. The study zone was Central 

Sulawesi in Indonesia. The consequences of the 

combination demonstrate that the GST and PCT has 

verging on comparative capacity in securing the 

insights when contrasted with the crude Hyperion. 

The connection investigation show poor relationship 

between the crude Hyperion and the intertwined 

picture groups. The consequences of the 

investigation demonstrate that the groups situated in 

the high-recurrence region of the range better 

safeguard the insights when contrasted with the 

groups situated in the low-recurrence district. 

Diverse measurable parameters like the standard 

deviation, mean, middle, and mode, most extreme, 

least estimations of the crude Hyperion and the two 

combined pictures (GST & PCT) were looked at for 

the investigation.  

 

3. CONCLUSION  

 

Image fusion deals with combining of the various set 

of image into the one image having the relevant 

information about the set of the image. Various 
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techniques such as IHS (Intensity-hue-saturation) 

transforms, Pyramid technique, wavelet transform, 

High pass filtering and principal component analysis 

associated with the image fusion are discussed in the 

paper. In the given review, the authors have 

discussed various fusion techniques of fusion in HS 

and PAN image, the paper covers techniques in pure 

and hybrid form to fuse the images and enhance the 

details of the original fusion images. The techniques 

like RDWT, CWT, DCT and hybrid techniques like 

IHS contrast and Brovery which have successfully 

increased fusion performances. In future work, the 

authors have planned to utilize the fusion technique 

in order to detect the changes in water level from 

satellite view for improving ground level surface 

water analysis by scientists, the proposed system will 

utilize the DWT+DCT+contrast as fusion system 

base and RNN as decision block for fusion of images 

in order to allow an accurate fusion to occur. 
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