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Abstract — Restoration of high quality image form very noisy or blurry image taken in the low lighting condition is a 

very challenging problem. And also for integration of such images we required well aligned image pair. We propose a 

image integration method which will enables you to integrate the color of long exposure image with the fine details of 

flash image in addition with very less time consumption here we are using ORB ( Oriented Fast and Rotation BRIFE)  for 

feature matching. Feature matching is at the base of many computer vision problems, such as object recognition, face 

recognition. ORB is a very fast binary descriptor based on BRIEF. The conventional method for color transfer imposes 

an unnatural image and low contrast. We can solve this problem with local linear model. The idea is to integrate the 

color of long exposure image with the details of the flash image without causing any harmful effect on contrast on it. 
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I. INTRODUCTION 

 

We are presenting an image integration technique for producing a high quality image form very noisy or burry 

image taken in a unsatisfied lighting condition. A image taken in low lighting condition is often unsatisfactory. Such 

photos might be blurred or noisy.  Reconstructing a high quality image from a noisy image is not easy task as fine image 

details and textures. An effective approach is to use multiples of images. In some previous methods, they combine the 

features of the images to integrate the colors of a no-flash image with the clear contrast of flash image.  To capture a high 

quality image in low lighting conditions, the amount of light is not sufficient for recording a clear contrast image. To 

solve this problem, some photographic techniques are used. The brightness of the image can be increased by reducing the 

shutter speed but it causes motion blur in the image. It is again a challenging task. 

 

In our approach we are using two kind of images one is long exposure image and second is flash image to 

restore the high quality image of vivid color and high contrast in dim light. 

 

  First is long-exposure image with slow shutter speed and taken with low ISO sensitivity .due to low lighting 

condition image is blurry. And next one is flash image which is taken with faster shutter speed and supplement light. that 

kind of image contain sharp contrast but with unnatural color caused by flash image. The brightness of the image can be 

increased by reducing the shutter speed or by setting high ISO. In both the conditions noisy and blurry artifact will also 

increase.  

  

1.2 Various available algorithms for the integration of misaligned image pair 

 

  Feature matching is the base of all computer vision programs. There are many algorithms for feature 

extraction, most popular of them are SURF, ORB, SIFT, BRIEF.  In our framework we are using ORB    ( Oriented Fast 

and Rotation BRIFE )  which is very fast binary descriptor based on BRIEF. ORB is rotation invariant and resistance to 

noise.  Scale Invariant Feature Transformation (SIFT) is a widely known image feature extraction algorithm. This 

algorithm is computationally very expensive. So that it is hard for users to use SIFT in their works especially in real time 

application.  

 Speeded-Up Robust Features (SURF) is a also a classical approach expressing local features in the images 

using feature vectors. SURF is a local feature detector and descriptor. In available all the algorithms ORB is fastest 

method to compute matching features. 

II. Previous work       

 

Noisy and blurry image is very annoying in digital image processing and restoring high quality image from 

blurred and noisy image is a very challenging task. There is plenty of sophisticated denoising algorithms are available but 

it is difficult to completely avoid this artifact. The use of a flash and non flash image pair can efficently improve the 

denoising performance. IN [3] Petschnigg et al combines the colors of non flash image and contrast of the flash image. 

This can be done by using bilateral filter and edge preserving filters like guided filters [ ]. 

 

 In [9] introduced an image integration technique in which Correspondence algorithm are key technique in the 

integration of a misaligned image pair. Scale Invariant Feature Transformation (SIFT) is a widely known image feature 
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extraction algorithm. The features extracted by this algorithm are invariant to many image related variables including 

scale and rotation. Scale space extrema detection, Key point localization, Orientation assignment, Key point descriptor 

this are the four steps include in SIFT feature extraction algorithm. This algorithm is computationally very expensive. So 

that it is hard for users to use SIFT in their works especially in real time application. This is a common problem with 

many image-processing related algorithm. 

  

In [1] present a fast motion deblurring technique that produce a deblurring result from single moderate size 

image in a few seconds. They accelerate both latent image estimation and kernel estimation in a iterative deblurring 

process. They use simple image processing techniques for prediction of strong edges from an estimated latent image. By 

using this approach a computationally efficient Gaussian prior become sufficient for deconvolution to estimate the latent 

image. for kernel estimation they formulate the optimization function by using image derivatives. In their experiments, 

the kernel size was specified by the user and did not have much influence on the accuracy of kernel estimation if the size 

was large enough to contain the estimated kernel. Although Their method contains several parameters. 

 

III. ORB FEATURE MATCHING  

 

ORB ( Oriented Fast and Rotation BRIFE ) is the efficient replacement of SIFT feature matching algorithm[10]. 

Which has similar performance. This method is very fast binary descriptor based on BRIFE. This method is rotation 

invariant and noise resistance. ORB is less affected by image noise, and is capable of being used for real-time 

performance. BRIEF is a very popular feature descriptor that uses simple binary tests between pixels in a smoothed 

image patch. Its performance is similar to SIFT in many respects including robustness to lighting, blur, and perspective 

distortion, However, it is very sensitive to in-plane rotation very fast in computation in compare to SIFT. Its keypoint  

calculation is very fast and its variants are the method of choice for finding keypoints in real-time systems that match 

visual features. This method is efficiently find the reliable corners keypoint.   

 

IV. FLOW CHART OF OPERATION  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Fig 1: flow chart of image integration process 

 

V. ALGORITHM  

 

Step1:  Taking two images  

            

  R: Flash image, S: long-exposure image 

  

Step2: IMAGE REGISTRATION (R,S)  
 

   S‟ = Tn (S) 

 

Define a set that consists of the pixels in the aligned region. 

 

Step3: PIXEL SELECTION (R, S', T’)  
  

 T := { t ∈ T „ | dt  ≤ 𝜏 } 
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  Long exposure 
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Step4:  IMAGE INTEGRATION(R, S', T)      
 

 In this step flash image R, aligned long exposure image S‟ and selected reliable pixels are integrated. 

    

 

VI. IMAGE INTEGRATION OF MISALIGNED IMAGE PAIR BASED ON ORB FEATURE  

 

In our framework we are using two kinds of image pair one is long exposure image R and second is flash image 

S.  Long-exposure image is taken at a slower shutter speed due to this image is blurred and also contains natural color. 

Flash image is taken with additional flash light, with a low ISO sensitivity and a short exposure time, it has a high Signal-

to-noise ratio and sharp contrast but contains unnatural color caused by additional light source. Main idea is to construct 

high quality image from this two image set taken in different lighting conditions.   

 

In first step image Alignment is done to align the long exposure image with respect to flash image. This image 

alignment is based on ORB features. This method extract the best matching feature of long exposure image. ORB is the 

best available method for feature matching rather than SIFT method. The similarities between this two images are 

determined. In this step Long-exposure image is transformed to aligned image set S'. 

 

                     S’ = Tn (S) 
Where: S is the long-exposure image, S' is the aligned image,  Tn (.) is the ORB flow operator. 

 

Following by image registration, pixel selection process is performed in which fractions of reliable pixels are 

selected. There are many mismatches and unwanted regions presented in aligned image. These unwanted regions are 

removed to improve the quality of image integration. 

 

After computation of aligned image S‟ and pixel selection T‟ and flash image R are integrated to obtain a high 

quality image which contain the best features of both image pair. This integrated image contains clear contrast, sharp 

edges and natural colors without any burr or noise artifacts. 

 

VII. RESULT ANALYSIS  

 

In this paper we have detail discussed about image integration process. As a input we take two image long 

exposure image fig:2 and flash image fig:3. Flash image is aligned with respect to flash image. In this resultant aligned 

image fig :5 unwanted pixels are removed and obtain only reliable pixels. This pixels, aligned long exposure image and 

flash image are integrated to restoring the high quality image fig:5 with sharp edges and clear contrast.     

  

 

    

Fig:2               fig:3 

 

 

 

               Fig:4 matching points 
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                                  Fig: 5 integrated image                                  Fig: 6   histogram of integrated image 

 

 

VIII. COMPARISON BETWEEN SIFT AND ORB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 7 COMPARISON BETWEEN SIFT AND ORB 

 

IX. CONCLUSION 

 

A technique for reconstructing a high quality image from image taken in low lighting condition is detailed in 

this paper. In this paper we are presenting an image integration technique which is based on a ORB feature matching. 

The main aim of this paper is to reduce the computational complexity of SIFT feature extracting algorithm, As well as 
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time consumption by this method. ORB feature is effective alternative of SIFT algorithm. Since SIFT based method takes 

39 seconds for 640*427 images and ORB based method takes average of 3.53 millisecond (ms) implemented on python 

3.5 which is much lesser then the previous work based on SHIFT. Our method is tested on 640*427 images on personal 

computer with Intel Pentium dual core processor 4405U. 
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