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Abstract

                                      The output image of a digital camera is subject to severe degradation due to noise in the image sensor.This sensor noise is amplified when image processing steps are performed.So there is a need to check which noise is added and denoising should be performed to get better image

                                      Denoising means removing the noise while retaining as much as possible the important image features.So as to remove noise we use a optimal filtering which is combined with demosaicing procedure.Demosaicing(or CFA interpolation)is a method for reconstructing a full colour image by estimating the missing pixel components from the sensor data.In demosaicing,the sharpness of the edges is preserved by interpoltaing the missing pixel components.

                                        Performing Demosaicing and Image Denoising simultaneously has various advantages over treating these problems separately.First ,image quality is improved because we can tune the filter coefficients such that the edge structures are preserved  without amplifying noise.Second,the estimation of the missing pixel components may explicitly incorporate the noise characteristics of the sensor.

                                      This paper motivates a powerful and flexible technique for developing new Demosaicing-Denoising algorithms to fit the computational and/or image quality needs of various applications.Finally, the Joint Demosaicing and Denoising algorithm reduces the computational complexity compared to these procedures separately.

I. INTRODUCTION

                  A typical digital camera is subject to influences from noise in the image sensor. This sensor noise, often characterized as signal-dependent noise, is amplified by a series of image processing steps needed to produce a fullcolor representation of an image displayable on a computer monitor or a printer. This phenomenon is especially evident when taking a picture in a low-light environment, and it is one of the major problems noticeable in commercial digital cameras today. A cost-effective digital camera uses a single-chip image sensor, with alternating patterns of three or more color filters (whose sensitivity are spectrally shifted) applied to each pixel location (called color filter array, or CFA). Often these filters are red, green, and blue, although there are other choices of primary colors as well.

                   A popular arrangement of primary RGB is Bayer pattern . A method for  reconstructing a full-color image by estimating the missing pixel components from the sensor data is called demosaicing (a.k.a. CFA interpolation). The source of conflict between the image processing pipeline and image sensor noise is this demosaicing step. Often in demosaicing, we would like to preserve the sharpness of the edges while interpolating the missing pixel components. In the presence of noise, however, noise patterns form false edge structures, sharpening amplifies high frequency noise, and interpolation adds a structure to the noise too complicated to analyze mathematically. While there are gray-scale and color image denoising techniques have been suggested, removing noise after demosaicing, therefore, is impractical.

                 Many demosaicing algorithms and related works have been published in recent years.Although the output images from these algorithms are impressive in the absence of sensor noise, none of them, including , address the image sensor noise problem explicitly (to the best of the knowledge of the authors). It should be noted that the method in implicitly incorporates denoising by adapting a bilateral filtering structure.However, the smoothing is applied to missing pixel components only, and the  measured pixel components still remain noisy.

            In recent years, a considerable amount of work has been done on denoising an image corrupted by signal independent noise. While they are useful general methods, most algorithms neither take into account signal dependent noise models (which is observed in CMOS and CCD sensors) nor accommodate denoising of a Bayer (or other CFA) pattern image. Generalizing these algorithms to removing noise before the image processing pipeline is problematic because determining an image structure, necessary for effective noise reduction, from a sparse sampling lattice is difficult.

    Noting that image interpolation and image denoising are both estimation problems, this paper proposes a unified approach to performing demosaicing and image denoising simultaneously. The novelty of our work is the development of a constraint, under which an optimal filter for estimating a pixel value from a noisy single-color image is also an optimal filter for demosaicing given noisy sensor data. Furthermore, many existing image denoising algorithms can be combined with the demosaicing operation using this proposed technique because this constraint is not very restrictive. For example, one may choose bilateral filtering (a method to linearly combine nearby pixels to smooth out the noise) because of computational efficiency , while another may choose a more sophisticated image denoising method for higher image quality.

               Performing demosaicing and image denoising simultaneously has various advantages over treating these problems separately. First, image quality is improved because we can tune the filter coefficients such that the edge structures are preserved without amplifying noise. Second, the estimation of the missing pixel components may explicitly incorporate the noise characteristics of the sensor. Finally, the combined algorithm reduces the computational complexity compared to performing these procedures separately.
What is Digital Image Processing?
     The term Digital Image Processing  generally  refers to  processing  of a 
two  dimensional picture by a digital computer.
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Steps In Digital Image processing:

1.Image Acquisition

2. Image  Enhancement

3. Image Restoration

4.Color image Processing

5.Wavelets and Multiresolution

6.Compression

7.morphological processing

8.Segmentation

9.representation and description

10.Object Recognition

When mosaicing is performed some noise is added to  digitzed picture through Image sensor.
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What is Mosaicing?
      A Collection of small images arranged in such away that when they are seen together from a distance they suggest a  larger image is called Mosaicing.

The Steps of the Image Mosaicing:

1.Shoot and Digitize pictures

2.Register them

3.Warp and Mosaic them

4.See the result

Examples of Mosaiced images 
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What is Image Mosaicing?

       Image Mosaicing is collection of overlapping images together with coordinate transformations that relate the different image coordinate systems.By applying the appropriate transformations via a warping operation and merging the overlapping regions of a warped images,it is possible to construct a single image covering the entire visible area of the scene.This merge dsingle image is the motivation for the term “Mosaic”. 
Applications of  Image  Mosaicing:

1. Image Stitching
2.Panoramic imaging

3.Digital term mapping

4.Virtual Microscopy

Examples Of Image Stitching: 

              Two images before image mosaicig is performed
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Images after Image Mosaicing is performed:
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Images after Demosaicing is performed:
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          When Mosaicing is performed some pixels are missing due to overlapping of two images ,so to recostruct that missing pixels we are performing a reverse process called Demosaicing.

What is Demosaicing?   

          Demosaicing (or CFA interpolation) is a method for reconstructing a full colour image by estimating the missing pixel components from the sensor data.In demosaicing,the sharpness of the edges is preserved by interpolating the missing pixel components

      When mosaicing is performed some noise is added to  digitzed picture through Image sensor.
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What is Image sensor?

       An Image sensor is a device that converts an optical  image to an electric signal .

There are two types of Image  Sensors.They are:-

1.CCD Sensors

2.CMOS Sensors

Charge  Coupled  Device(CCD):

·  CCD is an analog Device

·  When light strikes the chip it is  held as a small electric charge in each Photosensor 

· The charges are converted to voltage one pixel at a time 

            as they are read from the chip

· Additional circuitry in the camera converts the voltage into digital information. 

Complementary metal–oxide–semiconductor (CMOS) : 
· A CMOS chip is a type of active pixel sensor made using the CMOS semiconductor process  

· Extra circuitry next to each photo sensor converts the light energy to a voltage.  
· Additional circuitry on the chip converts the voltage to digital data.  

        When Mosaicing is performed some pixels are missing due to overlapping of two images and noise is added .We should remove that noise by using Denoising  method.
    Denoising means  remove the noise  while retaining  as much as possible 
the important image features.
The procedure used is:

1.An Optimal filter is designed for both Demosaicing and Denoising . 

2.A Total Least Squares Denoising  method is used to demonstrate the concept 

Optimal filter:
       An Optimal filter for estimating a pixel value from a noisy single color image and also used in demosaicing.
  Fllter Design: 
[image: image8.emf]
To summarize, the strategy for choosing the filter coefficients to estimate G(0, 0), regardless of the color of Y (0, 0), consists of three major steps:
1) Design filter α as if we are estimating G(0, 0) by taking a linear combination of {G(2i, 2j)}.
2) Add a restriction to the filter such that the filter coefficients corresponding to the noisy red and blue values add up to zero, respectively.
3) Apply the filter to noisy image sensor output Y using below equation

.
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Denoising:
Total least squares Denosing method:
           TLS is a natural way to approximate the data as a linear combination of the basis  vectors when the basis vectors are contaminated by errors or noise.While the least squares methods allow perturbation in the datsa oly,total least squares allow perturbations in the noisy basis vectors also.
                       There are many existing image denoising algorithms that are compatible with these constraints, offering flexibilities and choices in the design of an image processing pipeline. A demosaicing algorithm based on a total least squares (TLS) image denoising method is briefly described.

             Performing demosaicing and image denoising simultaneously has various advantages over treating these problems separately. First, image quality is improved because we can tune the filter coefficients such that the edge structures are preserved without amplifying noise. Second, the estimation of the missing pixel components may explicitly incorporate the noise characteristics of the sensor. Finally, the combined algorithm reduces the computational complexity compared to performing these procedures separately.

]

RESULTS:

These are the results of performing Mosaicing ,Demosaicing and Denoising combinedly 
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CONCLUSION:

               So,finally we conclude that the proposed method i.e optimal filter and TLS method suppresses noise  while  effectively interpolating the missing pixel components demonstrating a significant improvement in image  quality when compared to treating demosaicing and  denoising problems independently.Performing demosaicing and image denoising simultaneously has various advantages over treating these problems separately.The  Advantages are like image quality is improved, the estimation of the missing pixel components may explicitly incorporate the
noise characteristics of the sensor.
