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AN EFFICIENT METHOD FOR IMAGE RESTORATION FROM MOTION BLUR AND ADDITIVE WHITE
GAUSSIAN DENOISING USING FUZZY DE-NOISING AND RICHARDSON LUCY DECONVOLUTION

N. UMADEVI
HEAD
DEPARTMENT OF COMPUTER SCIENCE & INFORMATION TECHNOLOGY
SRIJAYENDRA SARASWATHY MAHA VIDHYALAYA COLLEGE OF ARTS & SCIENCE
COIMBATORE

R. SUDHAMATHI
RESEARCH SCHOLAR
SRIJAYENDRA SARASWATHY MAHA VIDHYALAYA COLLEGE OF ARTS & SCIENCE
COIMBATORE

ABSTRACT

The proposed system deal with the problem of restoration of images blurred by relative motion between the camera and the object of interest. For correct
restoration of the degraded image, it is useful to know the point-spread function (PSF) of the blurring system. It is a straightforward method to restore motion-
blurred images given only the blurred image itself. The method first identifies the PSF of the blur and then uses it to restore the blurred image. The blur
identification here is based on the concept that image characteristics along the direction of motion are affected mostly by the blur and are different from the
characteristics in other directions. By filtering the blurred image, we emphasize the PSF correlation properties at the expense of those of the original image.

KEYWORDS

Motion Blur, Image Restoration, Image Degradation.

1. INTRODUCTION
long-distance imaging system can be strongly affected by atmospheric turbulence, which randomly changes the refractive index along the optical
transmission path, generating geometric distortion (motion), space and time varying blur, and sometimes even motion blur if the exposure time is not
sufficiently short. Aside from hardware-based adaptive optics approaches, several signal processing approaches have been proposed to solve this
problem. These approaches attempt to restore a single high-quality image from an observed frame sequence distorted by air turbulence. As with these other
works based on videos or image sequences, we work under the assumption that the scene and the image sensor are both static, and that observed motions are
due to the air turbulence alone. The imaging process can be modeled as some multi-frame reconstruction approaches first employ a non-rigid image registration
technique to register each observed frame with respect to a fixed reference grid, and use the registration parameters to estimate the corresponding motion field
for each frame. Unfortunately, the assumption of constant motion during the entire imaging process does not hold for many cases of motion blur. For example,
analysis of images taken with small digital cameras shows that consecutive images covering the same scene have different motion blur. In particular, the
direction of motion blur is different from one image to another due to trembling of the hand. In the image restoration algorithm included an estimation of the
PSF (Point Spread Function) from two images. However, it assumes a pure translation between the images, and uses the location of singularities in the frequency
domain which are not stable.
One solution that reduces the degree of blur is to capture images using shorter exposure intervals. This, however, increases the amount of noise in the image,
especially in dark scenes. An alternative approach is to try to remove the blur off-line. The problem of restoration of blurred image with complex background
and noise reduction has proved unsolved. The blurred part is complex to extract from the complex background in the previous system, and then it is pasted onto
a bottom with monochromatic background with multiple noises like additive and specular noises.
Image deconvolution algorithm varies the result and only focus on exposure of rectilinear blur, for which a statistical analysis based methods, produces
unsatisfactory results. More specifically, each restoration-error model describes how the expected restoration error of a particular image- deblurring algorithm
varies as the blur due to camera motion develops over time along with the PSF trajectory, which we effectively handle by means of statistical descriptors.
The peculiarity of the proposed methodology is that it simultaneously takes into account the motion blur and additive noises, its interplay with the sensor noise,
and the motion randomness. To put our contribution in perspective, let us briefly summarize some of the most important related works, where ad-hoc devices
and controlled or customized acquisition strategies are devised to ease the restoration task.
Differently from image stabilization techniques, which counteract/prevent the blur, most computational-photography techniques leverage particular acquisition
strategies (or settings) that make the algorithmic inversion of the blurring operator easier. These algorithms can be divided into two classes: the first class
consists of algorithms that couple the blurred image with some additional information, while the second class consists of algorithms that tweak the camera
acquisition to obtain PSFs that are easier to invert. The first class of algorithms includes, which exploit hybrid imaging systems (provided with two cameras
having different resolutions) that are able to measure their own motion during the acquisition.

2. RELATED WORK

In previous works of Giacomo Boracchi and Alessandro Foi (1) the PSF trajectories as random processes and, following a Monte Carlo approach, expresses the
restoration performance as the expectation of the restoration error conditioned on some motion-randomness descriptors and on the exposure time. This allows
us to coherently encompass various imaging scenarios, including camera shake and uniform (rectilinear) motion, and, for each of these, identify the specific
exposure time that maximizes the image quality after deblurring.

The work of Marius Tico, Markku Vehvilainen (2) the exposure times of the two images determines differences in their degradations which are exploited in order
to recover the original image of the scene. We formulate the problem as a maximum a posteriori (MAP) estimation based on the degradation models of the two
observed images, as well as by imposing an edge-preserving image prior.

3. OUR CONTRIBUTION

3.1 SINGLE IMAGE BLIND DECONVOLUTION

In image deconvolution, the goal is to estimate an original image f={f(x,y), x=1,...,N,y =1, ..,N} from an observed version g = {g(x,y), x = 1,....,N, y =1, ...,N},
assumed to have been produced according to g(x, y) = f(x,y) * h(x,y) + w(x,y),

where h(x, y) is the blur point spread function (PSF), {n(x, y),x =1, ....,N, y =1,....,N} is a set of independent samples.

Finally, a single image deblurring algorithm is required as a post-process to deconvolve the near-diffraction limited image Z.

The degradation model
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where € represents error caused by the process generating the estimate of Z. where € represents error caused by the process generating the estimate of Z. Such
blind deconvolution algorithm can be described generally using the following

< F h>=arg min[|Z — h @ F|* + M Ry(F) + AR (h),

where Rf and Rh are the regularization terms based on prior knowledge about the latent sharp image F and the PSF h.
3.2 FUZZY IMAGE DENOISING
The general idea in this method is to take into account the fine details of the image such as edges and color component distances, which will be preserved by the
filter. The goal of the first filter is to distinguish between local variations due to image structures such as edges. The goal is accomplished by using Euclidean
distances between color components instead of differences between the components as done in most of the existing filters.
The proposed method uses 2-D distances instead of 3-D distances (distance between three color components red, green and blue), that is, the distance between
red-green (RG) and red-blue (RB) of the neighborhood centered at (i, j) is used to filter the red component. Similarly, the distance between RG and green-blue
(GB) is used to filter the green component and the distance between RB and GB is used to filter the blue component, respectively.
Similarly, fuzzy rules for the green component (using RG and GB couple) and the blue component (using RB and GB couple) can be computed. In the above fuzzy
rules DISTANCE represents the Euclidean distance. DISTANCE (RG, NEIGH(RG)) = [(Ci+k,j+l,1 - Ci,j,1)2 + (Ci+k,j+I,2 - Ci,j,2)2]1/2 In the proposed approach, the
membership function SMALL has been modified which incorporates a two-sided composite of two different Gaussian curves. The Gaussian function depends on
two parameters ¢ and c as given by

-

The membership function gauss2mf (supported by MATLAB) is a combination of two of these two parameters. The first function, specified by _1 and c1,
determines the shape of the leftmost curve. The second function specified by _2 and c2 determines the shape of the right-most curve.

4. IMPLEMENTATION

Various methods for removing or preventing the motion blur degradation have been proposed. The existent solutions can be divided in two categories based on
whether they are aiming to correct or to prevent the motion blur degradation. In the first category are those solutions that are aiming for restoring a single
image shot captured during the exposure time. This is actually the classical case of image capturing, where the acquired image is typically corrupted by motion
blur, caused by the motion that have taken place during the exposure time. If the point spread function (PSF) of the motion blur is known then the original image
could be restored, up to some level of accuracy (determined by the lost spatial frequencies), by applying an image restoration approach. However, the main
difficulty is that in most practical situations the motion blur PSF is not known.

To demonstrate the process of deconvolving in the entire image with the same kernel damages the unblurred parts. One obvious solution is to divide the image
into regions and match a separate blur kernel to each region.While likelihood measure based on a big window is more reliable, such a window might cover
regions from different blurring layers. Another alternative is to brake the image into segments using an unsupervised segmentation algorithm, and match a
kernel to each segment. The fact that blur changes the derivatives distributions also suggests that it might be captured as a kind of texture cue. Therefore, it's
particularly interesting to try segmenting the image using texture affinities. However, as this is an unsupervised segmentation process which does not take into
account the grouping goal, it’s hard to expect it to yield exactly the blurred layers. The output over-segments blur layers, while merging parts of blurred and
unblurred objects.

Moreover, since the PSF depends of the camera motion during the exposure time, it is rather difficult to establish a universal model for the blur process. The lack
of knowledge about the blur PSF suggests the use of blind deconvolution approaches in order to restore the motion blurred images. Unfortunately, most of
these methods rely on rather simple motion models, e.g. linear constant speed motion, and hence their potential use in consumer products is rather limited.
Measurements of the camera motion during the exposure time could help in estimating the motion blur PSF and eventually to restore the original image of the
scene.

5. RESULTS

The proposed methodology for deriving a statistical model of the performance of a given deblurring algorithm, when used to restore motion blurred images.
Differently from our earlier work on rectilinear blur , it do not enforce any analytical formulation for the trajectories generating the motion-blur PSFs and we
deal with random motion, which is effectively handled by means of statistical descriptors of the PSF.

The extensive experiments on camera raw images investigated the blur/noise tradeoff that rules the restoration performance in presence of motion blur, and
show that the computed restoration-error models provide estimates that are coherent with the results on real data.

In practice these models, combined with functions expressing how the PSF descriptors vary w.r.t. the exposure times, provide concrete guidelines for predicting
the exposure time that maximizes the quality of the image restored by the corresponding algorithm. The outcomes of the restoration error models obtained
from three different deconvolution algorithms (namely the anisotropic LPA-ICI deconvolution, the deconvolution using sparse natural image priors, and the
Richardson— Lucy deconvolution), agree with the results, with the acquisition strategies followed in the practice to cope with camera shake, and with an
extensive experimental evaluation performed on camera raw images.

FIGURE 1: A) BLURRED AND NOISY IMAGE B) DEBLURRED NOISY IMAGE AND C) FUZZY DENOISED IMAGE
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TABLE 1: SHOWS THAT THE ERROR RATES OF THREE DIFFERENT ALGORITHMS

Image Error Measurements | Noisy Image Values | Proposed Denoise and Deblur Algorithm | DWT Algorithm | Laplacian Algorithm
ISNR 3.864589 4.564685 3.98434 4.03845

SNR 20.81562 21.99787 20.94387 20.54982

PSNR 29.97736 31.55962 29.99432 30.08732

MSE 65.3648 56.16338 63.50982 64.07126

RMSE 8.08485 7.49064 7.982340 7.838655

MAE 5.497884 5.001370 5.387458 5.256787

MAX 123.8326 104.7897 120.7397 119.4903

FIG. 2: COMPARISON OF ERRORS MEASUREMENTS

Error Rates for Different Algorithms
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To demonstrate the significant improvement arising from our modified algorithm, comparely it reduce the processing time. First, it restore the image applying
the algorithm in a straightforward manner, estimating the noise using the standard parameters that were optimized for the Gaussian case. Second, tune the
parameters, in order to compensate to the wrong noise model. In existing Denoising Completed in 32.19 seconds and De Blurring completed in 8.22 seconds on
same hand in proposed it achieves the result of Denoising image in 22.16 seconds and De Blurring image in 6.68 seconds.

FIG. 3
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6. CONCLUSION

Our image restoration process takes into account of motion blur by allowing some pixels to be reconstructed from a single image, but a full treatment of
deconvolution remains an open challenge. Our solution uses two exposures in order to cover the full velocity range while minimizing the time overhead and
additive noise penalty. According to experiments on both synthetically generated observation and on camera raw data, the estimated optimal exposure times
correspond to observations that are corrupted by noise levels that are far from being negligible. The comprehensive study of solutions relying on an arbitrary
number of exposures is, however, an important open question which requires careful modeling of the motion blur and noise.

REFERENCES

1.  Giacomo Boracchi and Alessandro Foi, “Modeling the Performance of Image Restoration from Motion Blur”, IEEE Transactions on Image Processing, Vol.
21, No. 8, August 2012

2. Marius Tico, Markku Vehvilainen, “Image Stabilization Based on Fusing the Visual Information in Differently Exposed Images”, Nokia Research Center

L. Yuan, J. Sun, L. Quan, and H.-Y. Shum, “Image deblurring with blurred/noisy image pairs,” ACM Trans. Graph., vol. 26, no. 3, p. 1, Jul. 2007.

4.  R.Fergus, B. Singh, A. Hertzmann, S. T. Roweis, and W. T. Freeman, “Removing camera shake from a single photograph,” ACM Trans. Graph., vol. 25, no. 3,
pp. 787-794, 2006.

5. Y.Yitzhaky, I. Mor, A. Lantzman, and N. S. Kopeika, “A direct method for restoration of motion blurred images,” J. Opt. Soc. Amer. A, vol. 15, no. 6, pp.
1512-1519, 1998.

6. Levin, R. Fergus, F. Durand, and W. T. Freeman, “Image and depth from a conventional camera with a coded aperture,” ACM Trans. Graph., vol. 26, no. 3,
pp. 1-70, Jul. 2007.

7. W. H. Richardson, “Bayesian-based iterative method of image restoration,” J. Opt. Soc. Amer., vol. 62, no. 1, pp. 55-59, 1972.

8.  R. Neelamani, H. Choi, and R. Baraniuk, “Forward: Fourier-wavelet regularized deconvolution for ill-conditioned systems,” IEEE Image Process. Trans., vol.
52, no. 2, pp. 418-433, Feb. 2004.

9. Foi, S. Alenius, M. Trimeche, V. Katkovnik, and K. Egiazarian, “A spatially adaptive Poissonian image deblurring,” in Proc. IEEE Int. Conf. Image Process.,
Genova, Italy, Sep. 2005, pp. 925-928.

10. Joao P. A. Oliveira, Mario A. T. Figueiredo, and Jose M. Bioucas-Dias,“Blind Estimation of Motion Blur Parameters For Image Deconvolution”

11. Alessandro Foi, Sakari Alenius , Mejdi Trimeche ,VladimirKatkovnik and Karen Egiazariana, “A SPATIALLY ADAPTIVE POISSONIAN IMAGE DEBLURRING”

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT  ,,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

w




VOLUME NO. 3(2013), ISSUE NO. 11 (NOVEMBER) | SSN 2231-1009

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Computer Application & Management (IJRCM)
acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

I would like to request you tosupply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mailinfoijrcm@gmail.com for further

improvements in the interest of research.

If youhave any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint
effort.

Looking forward an appropriate consideration.
With sincere regards

Thanking you profoundly

Academically yours

Sd/-
Co-ordinator

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of the
Journal or its Editorial Board or the Publishers/Editors. Publication does not constitute endorsement by the
journal. Neither the Journal nor its publishers/Editors/Editorial Board nor anyone else involved in creating,
producing or delivering the journal or the materials contained therein, assumes any liability or
responsibility for the accuracy, completeness, or usefulness of any information provided in the journal, nor
shall they be liable for any direct, indirect, incidental, special, consequential or punitive damages arising
out of the use of information/material contained in the journal. The journal, nor its publishers/Editors/
Editorial Board, nor any other party involved in the preparation of material contained in the journal
represents or warrants that the information contained herein is in every respect accurate or complete, and
they are not responsible for any errors or omissions or for the results obtained from the use of such
material. Readers are encouraged to confirm the information contained herein with other sources. The
responsibility of the contents and the opinions expressed in this journal is exclusively of the author (s)
concerned.

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 4

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




I SSN 2231-1009

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, L.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the

problems among their peers. This journal was conceived with this noble intention in view.

This journal has been introduced to give an opportunity for expressing refined and

innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble

efforts.

[

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT & MANAGEMENT

D

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT |,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




