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Abstract:

Image processin}g is a form of signal processing in which the input is an image
and the output is eithe'r an image or a characteristic or set of parameters related to an
image. Restoration and deblurring are required for digital image processing. Image blur
occurs for a variety of reasons, and we use a variety of methods and techniques to remove
blur and restore images.A’ comparative study is performed for different techniques like
(FFT) fast fourier transfer, (HWT) Haar wavelet transform, and (LAP) laplacian
transform using this deblurring technique to remove noise from images. An algorithm of
guided filtering is used, which is most appropriate in computer graphics and vision
processing. :

The present paper introduces blurred image restoration, features of image blur,
and types of blur. Lastly, I focused on the deblurring techniques for blurred image
restoration. There is a large scope for future research, and some points are highlighted.
Keywords Blur image,/Neural Network, images, soft computing, FFT, HWT.
Introduction

Image restoration deals with methods to improve the quality of blurred images. It
especially deals with'the recovery of information that was lost to the human eye during
some degradation processes. In images which are blurred by the relative motion between
the imaging systems and As a result, given a blurred and noisy motion, the task is to
identify the point spread function parameters and apply the Restoration filter to
approximate the original sense. However, all of the imagining systems suffer from two

common distortions, which are blur and noise. Compared with noise, which is mainly
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caused by the sensor and circuitry of a digital camera and could be approximately
described by some standard statistical models, blur has more sources, and its form can be
highly complicated. How to measure and remove various kinds of blur along with noise
is a significant problem not only in the image or video destination area but also in many
other applications in the field of image processing, computer vision, and photography.
According to their sources, these kinds of blur can be generally categorized into four
groups: motion blur, lens bluyr, blu\r due to the transmission medium, and post-processing
blur. Either camera or object movement during the period would lead to motion blur. This
is a very common issue, barticularly with consumer digital cameras; for example, cell
phone cameras cannot be held sufficiently steady, and it is easy to generate camera shake
blur with them. Fast exposure could reduce the blur amount to the same degree, and other
factors could make motion blur spatially varying, which makes its estimation and removal
highly difficult. A correct lens setting or limited depth of field would produce the defocus
blur.
Features of Blur Image
Singular value feature

Blur image region, detection, and classification use blur image features that are
used for blur detection and classification techniques. The singular value feature is one of
the most useful techniques in linear alg\ebra and has been applied to different areas of
computer science. Single-izalue features can be represented by I =U"V!where you have
orthogonal matrices and a diagonal matrix that is composed of multiple singular values
arranged in decreasing order.
Alpha channel feature Alpha channel feature identifies image blur type in which an
image I is a combination of foreground F and image background B as follows:

I= aF+(1- a)B

Where Alpha lies between zero and one in a clear image, most of the values used
for Alpha are either ong or zero, but in a blurred image, the foreground and background
tend to mix together. As a result, automatic detection and classification of blurred image
regions is critical for a variety of multimedia analysis tasks.
Restoration of Blurred ima‘lges '

The image was deg'.raded during the capture process from mobile phones, cameras,

and people. Who do not have sufficient experience in capturing images, this paper uses
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guided filtering and the iﬁverse filtering method to remove noise from that image. The
input image has added noise; apply guided filtering according to the algorithm to that
noisy image, then apply the inverse filtering method to that blood image to remove noise
from that image. This is the proposed method used in this paper.
Guided Filtering

Guided filtering is an edge-preserving smoothening light filter, and as with a
bilateral filter, it can filter out noise or texture while maintaining sharp edges.
Edge: Preserving filtefing

When the guidance image I is the same as the filtering input p the guided filter
removes noise from the input image while preserving clear edges.
Gradient-Preserving filtering ' :

This filtering uses a bilateral filter, and artefacts may appear on the edges. This is
because the pixel values change the edges.
Structure-transferring filtering

Due to the local linear model, it is possible to transfer the structure from the
guidance to the output. This property enables some filtering-based special applications.
Types of Blur
Average blur:

Average blur removes noise and specks in an image. Average blurring can be
distributed in both horizontal and vertical directions.
Gaussian blur

Removes details andl adds hoise to an image; the pixel weights are not equal and
decrease in a bell-shaped éurve from the kernel center to the edges.
Motion blur

Motion blur is a filter that makes the image appear to be moving by adding a blur
in a specific direction.
Atmospheric blur

Atmospheric blur occurs due to random variations in the reflective index of the
medium between the object and the imaging system.
Out of focus blur when the camera images a 3D scene on the imagining plane, some
parts of the scene are in focus. So we use different deblurring techniques to remove blur
artefacts from images. Deblurring recovers sharp images from blurred images.

\ )
'
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Deblurring techniques

Today’s world uses different detection techniques to improve the quality of
images, which is useful in sélving‘the crime problem or restoring important information.
Various researchers have ‘done work in this field; some of the main techniques are as
follows:

Fast Fourier Transform (FFT):

A fast fourier transform is an algorithm that computes the discrete fourier
transform of a sequence or an inverse fourier analysis that converts a signal from its
original domain to a representation in the frequency domain and vice versa. The DFT is
obtained by decomposing a sequence of values into components of different frequencies.
This operation is useful in many fields, but computing it directly from the definition is
often too slow to be praétical. Fourier transforms have applications in engineering, music,
science, and mathematics.

Haar wavelet transform (HWT)

The Haar wavelet transforin method splits images into N*N by iterating on each
title of the two-dimensionial HWT and grouping diagonally, vertically, or horizontally
connected tiles into clusters containing images, which are then declared blurred.
Laplacian operator

The Leplacian operator is a derivative operator that is used to find image edges.
The primary distinction between Laplacian and order operators such as Prewitt, Solomon,
Robinson, and Kirsch is that these are all first-order derivative masks, whereas Laplacian
is a second-order derivative laplacian operator with two classifications: positive and

negative. So these are different image blur detection techniques under study.
Vi

Figure 1: Flowchart of Image Blur Detection Framework.

/
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Figure 1 shows the flowchart of the image blur detection framework. The research
of Koik and Ibrahim (2014) is divided into three major processes: a) image blur detection,
the first process in improving the quality of the image that suffers from blur, b) blur
classification, the secor/xd process of the research related to blurred images. The goal of
this process is to classify the blur areas according to their characteristics or types, and the
third process, image restoration, performs a deblurring process based on their
characteristics. This ;Japerf concentrates only on the stage of image blur detection that
considers the blur/sharp estimation and measure, which are enclosed in red-dotted lines
in the figure. This paper focuses on the different blur detection techniques and aims to
compare the performance of each one in terms of accuracy rate and execution time. Also,
compare and analyses the existing techniques for identifying if the input image is blurred
or sharp to achieve the best possible results.

Conclusion

The purpose of this paper is to solve blurred images using the provided deblurring
and image restoration t'échniques. The goal of this paper was to compare various blurred
types and deblurring techniques, as well as to analyses various FFT, HWT, and LAP. Fast
Flourier Transform got the highe§t precjsion score, while Haar Wavelet Transform got
the highest f-measure score, and Laplacian Transform got the highest recall score. For
further processing, it is p.lanned to conduct comparative analysis of different images.
Restoration or deburring techniques also use algorithms like guided filtering for edge
precision smoothing.

References

1. Igor Aizenbergl, Naum Aizenbergl, Taras Breginl, Constantine Butakovl, Elya
Farberov1, Nickolai Merzlyakov2, Olga Milyukova 2000, “ Image Recognition on
the Neural Network Based on Multi-Valued Neurons”

4 Tone ' H. Lis M7 Zhang, H., Zhang, C., 2004. Blur detection for digital images
using wavelet transform, in 2004 IEEE International Conference on Multimedia
and Expo (ICME)

3. .-2Su, B, ’La, S,; Tan, C. L., 261 1. Biurred image region detection and classification,
in MM’11 — Proceédings of the 2011 ACM Multimedia Conference and Co-
Located Workshops.

Shri Sant Janabai Education Society’s
ARTS, COMMERCE & SCIENCE COLLEGE, GANGAKHED Page No. 78



Anuradha Publications, Nanded. ISBN No0.978-93-82995-25-8

Advanced Studies in Pure Science and Applied Science

4. Ruomei yan and Ling shao, 2013, “Image Blur Classification and Parameter
Identification using Two-stage Deep Belief Networks”

5.  Koik, B. T., Ibrahim, H., 2014. A literature survey on blur detection algorithms for
digital imaging, Proc. - 1stInt. Conf. Artif. Intell. Model. Simulation, AIMS2013,
pp. 272-277

6. Bansal, R., Raj, G., Choudhury T., 2017. Blur image detection using Laplacian
operator and Opeﬁ-CV,Proc. 5th Int. Conf. Syst. Model. Adv. Res. Trends, SMART
2016,

pp. 63-67. . :

7.  Roxanne A. Pagaduan, Ma. \Christina R. Aragon and Ruji P. Medina, 2020. “iBlur
Detect: Image Blur Detection Techniques Assessment and Evaluation Study”

8. Renting Liu, Zhaorong Li, Jiaya Jia Department of Computer Science and
Engineering The Chinese University of Hong Kong “Image Partial Blur Detection
and Classification”

9. Yang, C., Zhou, F., Bai, X., 2013. 3D Reconstruction through Measure Based
Image Selection, 2013 Ninth International Conference on Computational
Intelligence and Security, Leshan.

10. Chen, G., Liu, Y4 2018. The study on motion message of rotational motion with
eye tracking, 2018 IEEE International Conference on Applied System Invention
(ICASI), Chiba. '

11. Ancheta, R. A., Rey_es, F. C\., Calfwag, J. A., Castillo, R.E., 2018. FED Security:
Implementation of computer vision thru face and eye detection, Int. J. Mach. Learn
Comput.

12. Dharavath Amarnath, G., Talukdar, F. A., Laskar, R. H.,2013. Impact of image
preprocessing on facerecognition: A comparative analysis, in International
Conference on Communication and Signal Processing,ICCSP 2014 - Proceedings.

13. Sprawls, P, 1995. Physical principles of medical imaging. Bovik, A., Gibson, J.,
2000. Handbook of Image andVideo Processing, Academic Press, Inc. Orlando,
FL,USA. 7

14. Huang, R., Fan, M., Xing, Y., Zou, Y., 2019. Image Blur Classification and
Unintentional Blur Removal, IEEE Access.

N )

Shri Sant Janabai Education Society’s
ARTS, COMMERCE & SCIENCE COLLEGE, GANGAKHED Page No. 79



Anuradha Publications, Nar},ded ISBN N0.978-93-82995-25-8

Advanced Studies in Pure Science and Applied Science

15. Ali, U., Mahmood, M. T., 2018. Analysis of Blur Measure Operators for Single
Image Blur Segmentétion. Pertuz, S., Puig, D., Garcia, M. A., 2013. Analysis
offocus measure opérators for shape-from-focus, Pattern Recognit., vol. 46, no. 5,
pp. 1415-1432.

16. Abdel-Qader, 1., Abudayyeh, O., Kelly, M. E., 2003.Analysis of edge-detection
techniques for crackidentification in bridges, J. Comput. Civ. Eng.

17. Gao, S., Han, M., Cheng, X., 2018. The fast iris imageclarity evaluation basedA on
Tenengrad and ROI selection.

18. Anju Dahiya, R.B.Dubey. “The Comparative studying of deblurring techniques”
Indian journal of ?pplied research, VOL:5,PP.2249-555X,2015.

ok ok ook ok

Shri Sant Janabai Education Society’s
ARTS, COMMERCE & SCIENCE COLLEGE, \GANGAKHED Page No. 80
\



