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ABSTRACT

®

Biaen s This paper delves into the examination of picture dehazing calculations. The fog hinders
updates the visibility of the scene, which in turn disappoints picture processing and computer
vision systems. From now on, the nuances in the image won't be apparent. Diminutive air
light and air light are the primary determinants of the arrangement of the haze. The
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Dr. Bere Sachin Sukhdeo, picture's differentiation. These problems can be understood if the dehazing calculations

are carried out correctly. These computations restore the original image by removing the
DOI inception effect.
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1. INTRODUCTION

Particles in the air cause light to scatter, which may easily impact outdoor imaging photographs. Degraded
photographs are visually terrible and may be caused by a variety of factors such as object movement, camera misfocus,
atmospheric violents, and so on. Light scattering by tiny particles (e.g., fog, haze, smoke, etc.) is a common source of
image degradation in poor weather. When airborne particles such as dust, fog, or smoke obscure the view of the sky, this
is called a haze. Included in this is a breakdown of the several types of horizontal obscuration, including steam fog, ice
fog, mist, haze, smoke, dust, sand, and snow. Haze causes the sky to have a brownish or blue greyish hue. In order to
analyse these deteriorated photos for usage in different study fields, haze reduction is crucial. There have been a number
of effective haze reduction methods suggested so far.

as well as practical. Images are often enhanced and their visibility restored using dehazing processes. Because the
thickness of the fog is proportional to the distance between the camera and the object, removing the fog is an essential
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step. To resolve this issue, one has to estimate a depth map or an air light map. Useful in consumer/computational
photography and computer vision applications, effective haze/fog picture removal may increase the visual system's
stability and robustness. When compared to aerial photography, the quality of an underwater shot is strikingly different.
Light scattering, which changes the direction of light, and colouration trading are the main issues that arise in underwater
photographs. Light travels through water via two basic mechanisms: absorption and dispersion. The overall performance
of an underwater imaging system may be affected by the way the water's light behaves. In addition to monitoring marine
life, conducting population counts, and evaluating geological or biological settings, the paramountcy of underwater
photos serves an essential purpose in medical missions. The primary reason why taking underwater images is so
challenging is the haze that results when light is reflected off of surfaces and dispersed by marine debris. Underwater
photography has always had a predominant blue tone due to the different degrees of attenuation observed when
employing different wavelengths of light. So, comparability loss and colour variation in underwater images are caused
by modest scattering and shadow shift. Using noise during the collection and transmission of a picture is a common way
to contaminate it. Denoising a picture removes additive noise without affecting the processed image's quality or the
relevant signal functions. Increasing the picture's visibility is what image enhancement is all about. It is possible to fix
colouration exchange and light scattering by improving evaluation and picture denoising methods. Since wavelet
provides the exact basis for distinguishing noisy signals from picture signals, there has been a fair amount of study on
wavelet thresholding and threshold selection for signal de-noising in recent years. Since the wavelet rework occurs at
the point of electric compaction, it stands to reason that tiny coefficients are more likely to be the result of noise and big
coefficients are the result of important sign functions. Thresholding these little coefficients won't change the photo's big
characteristics. Subband structured, meaning that the parameters for calculating the edge are estimated from the
determined information, this research proposes a threshold estimation approach for picture denoising that is close to
the most advantageous one. Increasing a qualitative approach to provide a more aesthetically appealing shot is the aim
of the suggested paintings. In order to improve performance and enhance underwater images, it is also necessary to
mimic an underwater picture denoising version. Based on the previously mentioned dark channel, we provide a simple
and effective blind picture deblurring approach. The exciting statement that the black channel of fuzzy images is much
less sparse served as an inspiration for our study. The majority of smooth photo patches do include some dark pixels,
but when the blur method averages them with nearby high-intensity pixels, those pixels do not become black. We show
analytically and check using educational data that this trade-off in the dark channel's sparsity is a feature of the blur
system. Therefore, blind deblurring in several scenarios, including herbal, face, text, and coffee-illumination photos, is
made possible by enforcing the sparsity of the dark channel. Nevertheless, a non-convex non-linear optimisation
challenge is introduced by the sparsity of the darkish channel. The dark channel is computed using a linear
approximation of the min operator that we provide. In practice, our look-up-desk method converges quickly and can be
immediately used to non-uniform deblurring. We compare well to algorithms that are well-engineered for specific
scenarios and reach modern results on deblurring natural images in our extensive studies.

2. VISIBILITY RESTORATION TECHNIQUE

A story strategy of image dehazing reliant on the perceivability reconstruction is presented by . The suggested
technique accompanying climatic light estimation comprises additional three crucial modules: a Profundity Estimation
(DE) module, a Shading Examination (CA) module and a Perceivability Reclamation (VR) module. To begin, the DE
module proposes a workable improved transmission approach that uses the middle channel to protect edge data, so
preventing square artefacts in the restored image from deteriorating. The transmission enhancement technique
equalises the power of the transmission map. Once the DE module has nurtured these two methodologies, robust depth
data may be obtained. The suggested CA module then dissects and obtains the information obscure picture's shading
characteristics and shading data independently in order to restore its true nature. The virtual reality module finally
recovers the clear image by making use of relevant data.

There are a lot of airborne particles that might ruin photo quality when you're trying to remove them from an
entrance. Because of their similar impact in reducing visual clarity, these particles are completely regarded as fog.
Another pliability of picture spectacular debasement, colour bending, will be caused by the climatic obstacle [7]. The
extensive applications of clear previews in definite decent in many fields, such as observation, landscape class, object
discovery, and others, make them of first class significance, even though they may be unnecessary in sat-uration,
differentiation, entropy, and other incredible principles [22] [23]. The difficulties and importance of murkiness
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evacuation have made it a popular subject for academic research. There have been recent proposals for several photo
de-initiation approaches; one of them, by Liu [6] in 2015, became a review and arrangement; another, by Dim Channel
Earlier (DCP) w. Photo de-inception with many pictures haze disposal needing additional realities [and single photo de-
preliminaries] are the three possible categories into which strategies pertaining to the removal of picture murkiness fall.
However, the first two sets of systems aren't practical for ongoing projects due to the need for extra resources and
significant complexity. Thanks to its ease of use and effectiveness in image de-right of passage, single picture de-inception
has attracted a large number of professionals. Among the single picture de-right of passage strategies, the one based on
DCP suspicion has been the most impressive so far. However, there are a few acquired shortcomings, such as shading
contortion and over-foreseen transmission around white objects, in this methodology that is compelling in picture
murkiness end. Consequently, subsequent research studies have accounted for a large number of refined outcomes. To
illustrate, Zhu's[30] shade restriction past also produced notable results, as did an advanced DCP that used picture
division to achieve a better transmission map; the respective separating became added to hustle up the DCP rules; and a
guided get out w.The bulk of the approaches primarily based on the standard picture arrangement form rely on
transmission or the barometric cloak, according to a thorough investigation of the tactics used in image dimness end
[35]. It is annoying and unnecessary to adjust the obtained gearbox map often. There were also several picture de-right
of passage methods that took noise into account. Wallis eliminated tick line noise by using local mean and variation, and
the complete neighbourhood histogram improved photographs [37]. Computerised picture enhancement and noise
separation were accomplished using image nearby data. However, a method known as HRNFP is suggested here as no
research has been focused on photo de-initiation from the noise sifting attitude. Images tainted by noise have two main
characteristics: strong brightness and espresso saturation. This way, the gravity of the haze is clarified by using a
weighted totality of input image power and immersion. A comparable legislation may be used to assess climatic mellow
at the same time that a little adjustment is required since images include too beautiful things. Following the development
of the two weighted maps, image noise separation is used to execute nearby data from the seriousness map. By using
Parti-cle Multitude Improvement (PSO), four parameters are simplified. Amplifying the immersion of the yield image is
the aim of this creative endeavour. Also, when calculating overall health, a penalty capability to regulate the tone
replacement is transmitted. The results are analysed and compared, both qualitatively and numerically, with four state-
of-the-art systems. Even though the final images produced by an improvement framework will undoubtedly have
captivating immersion and little colour departure from the data, the computing performance remains the same.
Furthermore, there are enhancements to improve the overall performance, as evidence that the suggested ruleset can
handle severely hazed images. Therefore, to further investigate the fog removal problem, the iterative picture de-right
of passage is used. It can maintain loved-time production high while also providing more accurate transmission estimate
and reducing colour variation between output and input portrayals.

3. COLOR ATTENUATION PRIOR

Colour Diminutiveness Before The method of picture dehazing that uses colour attenuation ante Colour attenuation
is used in this approach to construct a linear model for the scene depth of the blurry picture. A supervised learning
technique applied to a linear model allows for the separation of the original cleared picture from the muddy image's
depth map. You can simply remove the haze from the photograph with this approach. The steps to process this approach
are as follows:

1) Atmospheric Scattering Model.
2) Color Attenuation Prior.

3) Scene Depth Restoration.

4) Scene Radiance Recovery

4. DARK CHANNEL PRIOR

To eliminate the haze from the one input hazy picture, the effective dark channel must be applied first. The statistic
of outdoor haze-free picture is the dark channel previously. There are a few pixels in the haze-free picture with very low
intensity values. We can build a model and immediately eliminate the haze from the picture using this capability. The
dark channel prior may not be applicable to all photos due to its statistical nature. If the brightness of the scene object
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and the ambient light are same, the dark prior will not work. Near these items, the scene radiance's dark channel exhibits
brilliant values. Our approach will thereby exaggerate the hazy layer and understate the transmission of these items.

5. BLOCK DIAGRAM

Dark Chanal Ainegheri
Input lemg:ir Prior Light
- Contust
 ShyMasking
Output Dehzed lm‘$ge_ (7 Contoler

Figure 4 shows the methodical steps to develop the code. At first, the low-intensity pixels are measured by turning
the fuzzy picture into a black channel. From the dark channel, the atmospheric light is then computed. The next step is
to transform the input picture into RGB and then into HSV (Hue Saturation Value). One last step involves applying filters
to the hazy picture using the scene depth values that are connected with the derived parameters.

1) Graphical User Interface (GUI)

We have designed a user interface program and controlled outputs using the GUI tool in MATLAB. The creation of
the GUI allows for the easy and lowered waiting time of obtaining the output of a picture with varying values.

After the parameters have been discovered, they are input into MATLAB as linear equations and used as a filter on
the foggy picture. A picture devoid of haze and with a higher PSNR than that of competing technologies is the anticipated
outcome.

6. CONCLUSION

The influence of environmental particles severely degrades the quality of images under poor weather circumstances,
such as mist and murkiness. Particles in the air reduce the amount of light that can be reflected off a scene, and when
combined with the light that the camera is capturing, the ambient light diffuses and modifies the colouring and
complexity of the image. Research into the various approaches reveals that several problems were disregarded; for
instance, the noise reduction component of the haze emission estimate is nonexistent. The problem of uneven
illumination goes unnoticed by the experts. As a result, developing or modifying the existing framework in a manner that
may eliminate the previously described problem and achieve a respectable PSNR is becoming more and more important.

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

None.

REFERENCES

ShodhKosh: Journal of Visual and Performing Arts 656


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280

Dr. Bere Sachin Sukhdeo, Dhage Tanuja Shrikant, Dr. Hanchate Dinesh Bhagwan, and Baravkar Bhagyashree Yogesh

Yu, Jing, Chuangbai Xiao and Dapeng Li, "Physics-based fast single image fog removal.",10th IEEE International
Conference on Signal Processing (ICSP), pp. 1048-1052, Year 2010.

Fang, Faming, Fang Li, Xiaomei Yang, Chaomin Shen and Guixu Zhang, "Single image dehazing and denoising with
variational method", IEEE International Conference on Image Analysis and Signal Processing (IASP), pp. 219-222,
2010.

He, Kaiming, Jian Sun and Xiaoou Tang, "Single image haze removal using dark channel prior.",IEEE Transactions on
Pattern Analysis and Machine Intelligence, vol.33, no. 12, pp. 2341- 2353,2011.

Long, Jiao, Zhenwei Shi and Wei Tang, "Fast haze removal for a single remote sensing image using dark channel prior",
International Conference on Computer Vision in Remote Sensing (CVRS), pp.132-135, 2012.

Zhang, Yong-Qin, Yu Ding, Jin-Sheng Xiao, Jiaying Liu and Zongming Guo, "Visibility enhancement using an image filtering
approach”, EURASIP Journal on Advances in Signal Processing, no. 1, pp. 1-6, 2012.

Xu, Haoran, Jianming Guo, Qing Liu and Lingli Ye, "Fast image dehazing using improved dark channel prior", IEEE
International Conference on Information Science and Technology (ICIST), pp. 663-667, 2012.

Ullah, E., R. Nawaz and ]. Igbal, "Single image haze removal using improved dark channel prior",Proceedings of
International Conference on Modelling, Identification & Control (ICMIC), pp. 245- 248, 2013.

Hitam, M. S.,, W. N. J. H. W. Yussof, E. A. Awalludin and Z. Bachok, "Mixture contrast limited adaptive histogram
equalization for underwater image enhancement”, IEEE International Conference on Computer Applications
Technology (ICCAT), pp. 1- 5, 2013.

ShodhKosh: Journal of Visual and Performing Arts 657


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280
https://dx.doi.org/10.29121/shodhkosh.v5.i7.2024.4280

	Design and Implementation of an Image Denoising and Dehazing Algorithm for Enhancing Dark Channel Prior
	Dr. Bere Sachin Sukhdeo 1, Dhage Tanuja Shrikant 1, Dr. Hanchate Dinesh Bhagwan 1 , Baravkar Bhagyashree Yogesh 1
	1 Assistant Professor, Department of Computer, Dattakala Group of Institutions


	1. INTRODUCTION
	2. Visibility Restoration technique
	3. Color Attenuation Prior
	4. Dark Channel Prior
	5. Block Diagram
	6. Conclusion
	CONFLICT OF INTERESTS
	ACKNOWLEDGMENTS
	REFERENCES
	Tan, Robby T, "Visibility in bad weather from a single image” IEEE Conference on Computer Vision and Pattern Recognition, CVPR, pp. 1-8, Year 2008.
	Tarel, J-P. and Nicolas Hautiere, "Fast visibility restoration from a single color or gray level image", 12th International Conference on Computer Vision, pp. 2201-2208, Year 2009.
	Yu, Jing, Chuangbai Xiao and Dapeng Li, "Physics-based fast single image fog removal.",10th IEEE International Conference on Signal Processing (ICSP), pp. 1048-1052, Year 2010.
	Fang, Faming, Fang Li, Xiaomei Yang, Chaomin Shen and Guixu Zhang, "Single image dehazing and denoising with variational method", IEEE International Conference on Image Analysis and Signal Processing (IASP), pp. 219-222, 2010.
	He, Kaiming, Jian Sun and Xiaoou Tang, "Single image haze removal using dark channel prior.",IEEE Transactions on Pattern Analysis and Machine Intelligence, vol.33, no. 12, pp. 2341- 2353,2011.
	Long, Jiao, Zhenwei Shi and Wei Tang, "Fast haze removal for a single remote sensing image using dark channel prior", International Conference on Computer Vision in Remote Sensing (CVRS), pp.132-135, 2012.
	Zhang, Yong-Qin, Yu Ding, Jin-Sheng Xiao, Jiaying Liu and Zongming Guo, "Visibility enhancement using an image filtering approach", EURASIP Journal on Advances in Signal Processing, no. 1, pp. 1-6, 2012.
	Xu, Haoran, Jianming Guo, Qing Liu and Lingli Ye, "Fast image dehazing using improved dark channel prior", IEEE International Conference on Information Science and Technology (ICIST), pp. 663-667, 2012.
	Ullah, E., R. Nawaz and J. Iqbal, "Single image haze removal using improved dark channel prior",Proceedings of International Conference on Modelling, Identification & Control (ICMIC), pp. 245- 248, 2013.
	Hitam, M. S., W. N. J. H. W. Yussof, E. A. Awalludin and Z. Bachok, "Mixture contrast limited adaptive histogram equalization for underwater image enhancement", IEEE International Conference on Computer Applications Technology (ICCAT), pp. 1- 5, 2013.


