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Abstract — 

Images that can operate on digital cameras or 

smartphones. Proposes a method for fusing 

multiexposed The proposed method consists of an 

automatic exposure bracketing algorithm that 

determines which exposures to capture and a newly 

proposed multi-exposure image fusion algorithm. 

This fusion algorithm attempts to improve the fusion 

performance on the basis of the recently proposed 

no-reference image quality metrics,and also change 

the affects the change noting that the exposure 

change affects the change in the local luminance 
details, contrast, and colourfulness of a pixel. The 

poor lighting condition and limited dynamic range 

of digital imaging device in smartphones and 

cameras, the recorded images are often under-/over-

exposed and with low contrast. we build a large-

scale multi-exposure image data set, which contains 

589 elaborately selected high-resolution multi-

exposure sequences with 4,413 images. subjective 

experiments are conducted to screen the best quality 

one as the reference image of each scene. Thirteen 

representative multi-exposure image fusion in 
smartphone and stack-based high dynamic range 

imaging algorithms are employed to generate the 

contrast enhanced images for each sequence for 

multiexposure images, and. Most of previous single 

image contrast enhancement (SICE) methods in 

smartphones to adjust the tone curve to correct the 

contrast of an input image to capture the snap. 

Those methods, however, often fail in revealing 

image details because of the limited information in a 

single image 
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I.INTRODUCTION 

 When photographers take a picture that 

comprises shadows or highlighted areas, they are 

faced with the challenge of setting the appropriate 

exposure. Fortunately, modern digital cameras and 

smartphones provide a highdynamic range (HDR) 

mode to resolve this problem by fusing multi-

exposed images of the same scene. Traditional 

single image contrast enhancement (SICE) 

techniques include those histogram-based 

algorithms ,which increase the contrast of an image 

by redistributing the luminous intensity on 

histogram, and Retime based algorithms , which 

enhance the reflectance and illumination 

components of the image separately. These 

methods, however, are difficult to reproduce a high-

quality image due to the complex natural scenes 

and the limited information in a single low contrast 
image. Thanks to the development of imaging 

devices, we are able to capture a sequence of multi-

exposure images in a short time to fulfil the 

dynamic range of a scene. which merges the multi-

exposure images into a high-visibility image. 

Figure 1(a) shows the result by a state-of-the-art 

SICE method , which only takes an underexposure 

image as input. The authors propose the method 

fusing multi-exposure images in the gradient field 

where the gradient values of every pixel point are 

generated from maximizing the structure tensor. In 
the optical remote sensing, with physical and 

technological constraints the some of the satellite 

sensors supply and also capture the imges the 

spectral bands needed to distinguish features 

spectrally but not spatially, while other satellite 

sensors supply the spatial resolution for 

distinguishing features spatially but not spectrally. 

In order to better demonstrate that existing image 

fusion methods can be accommodated by the 

framework of the GIF method in smartphones, the 

mathematical models of a number of methods are 

sorted into one group of typical exemplars rather 
than investigating all of the existing methods 

exhaustively For many applications, the 

combination of data from multiple sensors provides 

more comprehensive information. Several 

commercial earth observation satellites carry dual-

resolution sensors of this kind, which provide high-
resolution panchromatic images. 

II. LITERATURE SURVEY 
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The main aim of image fusion methods which 

have been capture through the camera or any 

smartphone is to preserve all salient, interrelated 

and relevant information present in input images 

without introducing any inconsistency, noise and 
artifact in the fused image. To have accurate 

geometric alignment that requires proper 

matching of image coordinates and also 

important for successful fusion of input images 

is. This can be achieved through a process 

known as image registration (Bhattacharya and 

Das 2011). In multiexposed images commonly 

used spatial domain pixel-level algorithms which 

include averaging based and also select maxima 

or minima based to improve the  intensity hue 

saturation transform in smartphone based, 

principal component analysis (PCA) based, 
Bovey transform (BT) based fusion methods. 

The input images are transformed into frequency 

domain and in the transform-domain, first then 

fusion takes place according to some fusion rules 

in transform domain. Finally inverse transform is 

done to achieve a final fused image in frequency 

domain. Gushing et all the wavelet coefficients at 

each point as a fusion rule to produce a fused 

image which proposed modulus maxima value 

of. Signal transitions and singularity features but 

is also sensitive to noise and artifacts of modulus 
maxima based fusion rule extracts sharp. Based 

on multiwavelet transform authors also have to 

proposed image which have click by the digital 

camera the fusion that possess many desirable 

properties such as orthogonally, symmetry and 

smoothness. Liu et al. proposed that either 

gradient based or weighted average based fusion 

method can be used for determining the fused 

low frequency coefficients where, either an 

algorithm based on maximum value or 

directional contrast or classification scheme can 

be used for determining the fused high frequency 
coefficients. On the other hand, Tong Zhou et al.  

fuse original sub-images. Combination of four 

different fusion rules (2009) proposed a feature 

of multiexposed fusion image : average, addition, 

principal component selection and select maxima 

were used to fuse the coefficients of low 

frequency sub-band and high frequency sub-

band. Has a good approximation properties and 

is successful in preserving true image edges 

because of the directional contrast using FTR, 

researchers have also proposed fusion of multiple 
images using fuzzy transform. Motivated from 

these properties and various advantages of FTR 

this paper has proposes fusion based on FTR 

domain with directional contrast to capture the 

image with good intensity. FTR, introduced by 

Perfilieva is a powerful transformation technique 

that is capable of preserving features especially 

for fuzzy models. It has been successfully 

applied to a wide range of applications such as 

image fusion , image compression, noise 

removal, data analysis, solution of differential 

and integral equations etc. FTR establishes a 

correspondence between a set of functions in a 

closed interval into a finite dimensional vector 
space. It has an advantage of producing a simple 

and unique representation of an original function 

when used in place of original function and it 
makes complex computations 

III. PROPOSED SYSTEM 

A previous study on human perception on 

image quality proposes a number of attributes 

for IQA. These attributes include overall 

luminance, contrast, sharpness, details, 

naturalness, The contrast feature measures the 

difference of the intensity value at some pixel 

from the neighbouring pixels which is 
presented as directive contrast in NSCT 

domain method. The performance of the 

proposed method is evaluated using 

quantitative measures and subjective 

perceptual image quality evaluation. So high 

and low frequency components in a 

(2w1 + 1) × (2w2 + 1) window is calculated 

and the values with maximum and minimum 

contrast is chosen as the fused transformed 

component. Here w1 and w2 being positive 

integer. The use of maximum and minimum 
contrast is used to find out normalized value 

which is a part of proposed algorithm. The 

contrast of an image can be defined as, Input 

images X and Y are initially divided into 

blocks of size M × N. Since images generally 

contain different types of spatial degradation 

which has a different property in smoothness 

and also the intensity is different of the images 

which gives the clarity of that image, that 

disrupts its smoothness, hence each M × N 

block of both images is fuzzy transformed into 

sub-blocks (SB) of size (m1 × n1), (m2 × n2) 
and (m3 × n3) using FTR.For fusion, two 

different rules are used by which more 

information can be preserved in the fused 

image with improved quality. That is why, in 

our proposed method images are fused 

according to directional contrast based fusion 

and colourfulness. Many researchers have 

proposed NR-IQA metrics on the basis of 

these attributes and investigated the effect of 

exposure change on these attributes. Their 

results show that the exposure change affects 
the change in the local luminance details, 

contrast, and colourfulness of a pixel. . 

Histogram-based methods [4], [5] have been 

widely used because of their simplicity in 

enhancing low-contrast images. Those 

methods attempt to redistribute the luminous 

intensity on histogram in a global or local 

manner. However, such simple redistribution 
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operations may produce serious unrealistic 

effects in the enhanced images since they 

ignore image structural information. As 

discussed in the previous sections, the lack of 

paired training data impedes the application of 
CNNs to SICE tasks. In order to make end-to-

end learning of SICE enhancers possible, in 

this section we construct a dataset of 

multiexposure image sequences as well as the 

reference good contrast image for each 

sequence. 

 
Fig 1(a) Qualitative result from different 

fusion methods 

IV. SYSTEM ARCHITECTURE 

 
Multi-Exposure Image Collection To achieve the 

objectives mentioned above, we collect and select 

multi-exposure image sequences of relatively static 

scenes. The details of data collection and screening 

are described as follows.  
 

 

 
Fig 1(c). Multi exposer images architecture. 
 

Data Collection: To ensure that a robust and 

general SICE enhancer can be trained, the training 

data should be collected from representative real-

world scenarios with commonly used imaging 

devices. In our dataset, the image sequences are 

taken by different cameras and from different 

scenes. Seven types of consumer grade cameras are 

used to collect the image sequences 
The moltiexposure framework mainly consists of 

four main components the first component is named 

as Multi-Exposure Sampler which determines how 

many images are required and the exposure ratio of 

each image to be fused. The second component 

named as MultiExposure Generator, use a camera 

response model and the specified exposure ratio to 

synthetic multi-exposure images. 

 
          Fig 1(b) . Multiexposure image component. 
 

The third component determines the weight map of 

each image when fusing the last component is 

named Multi-Exposure Evaluator, named Multi-

Exposure Combiner which is used to fuse the 

generated images based on the weight maps 
 to the final enhanced result  
 

V. LIMITATIONS 

     Failure case of our technique that the hair of the 

man turns to be grey because of over-

enhancement. This is due to the dark area behind 

his head blending with his black hair. As shown 

in Fig. 1 (c), the background in the estimated 

illumination map and the frequency domain in 
image which contrast the image capture by the 

digital camera therefore is enhanced along with 

the background. Such mistake is a result of the 

existing illumination map estimation techniques. 

This highlights a direction for future work. To 

avoid the over-enhancement due to the ignorance 

of the scene content, semantic understanding is 

required. With further refinement, I might 

employ the deep learning techniques to estimate 

the illumination map. Besides, we only use two 

images to obtain the enhanced result. The over-

exposure problem is remaining unsolved. Images 
with smaller exposures than the input image 

should be considered in our framework to obtain 

a better result. We will address this problem as 
future work. 
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VI.CONCLUSION 

In this paper, I have proposed a framework that 

enables any denoising method to take more into 

account the local geometry of the image to be 

denoised by preserving the moving frame describing 

the multi-exposure image dataset in smartphone and 

digital camera, which has 589 image sequences and 

high-resolution images of different exposures. This 

paper based on contrast image fusion rule in FTR 

domain. Capability of FTR in preserving 

monotonicity and Lipchitz continuity of a function 
helps in efficient reconstruction of fused image with 

the balanced of frequency domain and time domain 

which is specify for particular image. select 

maximum based rule to fuse inverse-FTR 

components extracts all prominent information 

Choice of directional contrast rule to fuse FTR 

components and that is present in input images and 

provides more informative fused image and give the 

clarity. Results obtained from proposed algorithm 

set of images are visually as well as quantitatively 

compared with those obtained using other standard 
and recent methods. The fused image obtained using 

proposed method contains richer feature and detailed 

information than other fused images. Both visual and 

quantitative results prove the superiority of proposed 

algorithm.  For each sequence, a corresponding high 

quality reference image was generated by using 13 

MEF and stack-based HDR algorithms. Video 

enhancement is another important application. To 

apply the proposed methods to videos, I could 

consider enlarging our dataset and learning an 

LSTM. 
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