Volume 11, Issue 4, April 2022

Impact Factor: 8.18

International Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering (IJAREEIE)

| e-ISSN: 2278 – 8875, p-ISSN: 2320 – 3765| www.ijareeie.com | Impact Factor: 8.18|
||Volume 11, Issue 4, April 2022||
|DOI:10.15662/IJAREEIE.2022.1104010 |

Enhancement of Low-Luminous Images Using
Remapping, Sharpening, and Fusion
Syed Zaheeruddin1, Tummanapally Shraddha Shree2, Laxmi Samyuktha Manchineella3, Manoj
Kumar Rathna4, Shubham Thati5
Assistant Professor, Department of Electronics and Communication Engineering, Kakatiya Institute of Technology and
Science, Warangal, India1
Student, Department of Electronics and Communication Engineering, Kakatiya Institute of Technology and Science,
Warangal, India2,3,4,5
ABSTRACT:The images captured in low-lighting situations lack visibility and cannot give any information about that
environment. There is a need for enhancement methods that work efficiently in such conditions and improve the details
which are suffered due to the acquisition methods. A procedure is required to enhance the darker regions and blurred
regions of an image. This paper presents a strengthening methodology that enhances the disparity between the regions
in the image and enlightens the edges of the original images. The procedure is a combination of different which
enhances different aspects of the suffered resulting in an improved version of the captured image. The image is
processed by adjusting the intensity values and masking with negative film. Then the two elements are fused using the
KHWT method. The output of this technique is enhanced in terms of contrast, edges and details. The subjective
comparison of the existing methods proves the suggested methodology is finer for such suffered images.
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I. INTRODUCTION
Low luminous images have fewer power levels and unnecessary commotion ranges, making PC-related calculations
work inadequately. The reason for dim-luminous image improvement is to construct detectable quality of an image and
to drive computer-related computations more grounded in dim-light circumstances. Low luminous images allude to
every situation wherein accessible light is deficient. This could occur after dusk or in closed rooms having just a single
illuminance resource.
A picture has a fundamental impact in the present current world, prompting headways in media correspondence,
various picture handling research disciplines, etc. Picture Enhancement is the method of chipping away at the quality
and information content of special data before dealing with it. The target of picture up-degree which is otherwise called
picture upgrade is to chip away at the supportiveness of an image for a given endeavor, for instance, giving an even
more dynamically fulfilling picture for the human overview.
In picture update, no undertaking is made to assess the certified picture corruption process, and the techniques are
consistently uniquely designated. The standard objective of an Image upgrade is to deal with an image so the result is
more sensible than an exceptional picture for unequivocal application. Progressed picture improvement procedures give
a colossal number of choices for dealing with the visual idea of pictures.
II. EXISTENT METHODS
Upgrade of pictures experienced because of faint light works on the subtleties of pictures that can assist in the obtaining
of data from such pictures. There is a vast collection of methods that can be implemented to improve pictures that are
kept in powerless luminous environments. There are histoplots-based strategies, picture combination methodology,
retinex calculations, power-regulation changes, and numerous different techniques.
Histogram-related methods are the most straightforward methods additionally, can be implemented to a vast extent of
pictures. These include organizing the force scores as per the histo-charts. Such strategies are for the most part utilized
for improvement yet some of the time they might prompt over-intensification of the power values and pointless follows
may enter the genuine information. Separating strategies are added to improve the pictures.
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Center filtering is one ordinarily elaborate methodology for similar pictures. In the demonstrated methodology,
intensity values at the central region are modified with center characteristics. Such strategies flop due to the least
signal-to-noise scores, they could carry imperfect edges into the picture.
Retinex-based procedures turn out exquisitely in up-gradation issues yet there is more to run period. This may not be
helpful in genuine applications. It gives results that are usually grayer than the original image.
Accordingly, an improved methodology is proposed that is an integrated blend of various strategies, which are - A)
remapping,
B) refining,
C) fusing.
These 3 procedures are discussed in detail in the proposed methodology.

III. PROPOSED METHODOLOGY

A. REMAPPING OF IMAGES
The image first undergoes remapping of the intensity values. This method improves the values of contrast of the image.
An image that has a better difference between pixel values has a great variation in the details, which is especially
needed in the case of images captured in lesser illumination environments. This can be achieved using by adjustment of
the contrast levels in the image. The values are mapped between zero and one using the predefined functions. In this
method, we have used the adjustment function to remap the values in the original image. This function gives a mapped
image that varies in the level of intensity of the initial image. This helps in expanding the values in the total range of
the values. The image after remapping the values has better details of the highlights and helps in the acquisition of the
data from images suffering from less light conditions. If A is considered to be the originally captured image, then,
M = remap (A); where M is the remapped image after adjusting the values.

B. REFINING OF IMAGES
After remapping the values, the element is then subjected to margin enhancement. This is accomplished using
sharpening, which is usually needed for the images acquired in dark environments. The procedure followed is unsharp
masking. It is one of the most commonly used techniques and its implementation is the simplest. In this method, the
image is combined with a negative film. When the original image is merged with the blur film, the resultant image is
clearer than the first image. The negative film can be derived from fading the actual picture and complementing faded
elements subjecting by combining it with the original image. This improves the highlighting of the edges which helps
in deriving the details. This is also performed using the functions which already defined. If A is the captured image,
then,
S = sharpn (A); where S is the highlighted image.

C. COMBINING THE IMAGES
The above two images are different, one is greater in terms of the intensity values and the other is enhanced at the
edges, which highlights the details. Both the images carry valid details of the image; hence they can be combined for
acquiring greater results. Therefore, we have performed a blending operation, which is the fusion of the above-resulting
images.
Image fusion is the approach of combining two or more images such that they result in improved output. The two
images can be the same images or images captured in different conditions or they may be completely different images.
It can be performed in various ways. The resultant image will be more efficient in case of data acquisition and contains
the important aspects of the original images. It can be used for various implementations in medical fields, military
procedures, and information transference. From the above equations, the two information images are M and S, when
these two images are fused, then the result will be,
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F = M+S; where F is the fused result of M and S.
In this enhancement process, we have used the kekre hybrid wavelet transform (KHWT), it can be applied to all the
images not only the ones which are integral exponents of two. In the above-mentioned method, two images are fused by
computing their two-dimensional transforms. Then there will be an execution of the decaying the images with various
hybrid
transform
(HT)
methods.

The next step is combining these two image elements and counting their mean. This gives the resulted transform
element are then altered back to their real form using the complement transform. The advantage of using this method is
there will no restriction on the images concerning their dimension and the output of this technique will have maximum
content of information and also maximum MI values. This method gives great results when compared to other fusion
methods.
IV. ENHANCEMENT WITH SHARPENING, REMAPPING, AND FUSION
The images suffered due to lower illumination conditions need to be enhanced in both lighter regions and darker
regions. Due to low lighting, some of the regions are captured completely dark and do not give any information
regarding that area. To understand such areas, those images have to be subjected to enhancement techniques. Some
regions are blurred and even these need to be improved. Hence, they need an advanced strategy that can work on such
parameters. The following methods include various procedures to enhance the images. The below figure is the
schematic representation of the enhancement method.

Figure 1: Block diagram of the presented method

The enhancement starts with changing the color space of the captured image and then the extraction of the elements
takes place, only one component undergoes the operations. The changes in the one component will affect the entire
image. It is a better approach, which will give great results. The element which changes is the value component. If A is
the image captured, then
Step-1: A is converted to another color space
A1 = rgb to hsv (A)

(3)

Step-2: Deriving the elements from the changed space
E1 = H (A1),

(4)

E2 = S(A1),

(5)

E3 = V(A1)

(6)

and subjecting E3 to various enhancement methods.
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This component first undergoes remapping of the intensity values according to the gamma value. The remapping is
processed using the adaptation functions. This operation improves the contrast levels and will not highlights the error in
the image. It helps in the conservation of the brilliance of the actual image.
Step-3: Remapping of an actual image element
R = imadjst ( E3)

(7)

The element is subjected to sharpening using the blur film from the same picture. It improves the readability, and
assists in eliminating faded regions in the captured image, and floodlights in certain areas. The procedure followed for
this is masking using a negative film.
Step-4: Refining the edge of the image element
S = UM ( E3)

(8)

The final step is the fusion of the resultant images of remapping and sharpening. To perform fusion using KHWT we
need to compute the HT.
Step-5: Computation of HT
F1 = HT ( R)

(9)

F2 = HT ( S)

(10)

The two transformed elements are fused by considering their average, which gives the best of the two elements and
consists of the highlights of both the elements.
Step-6: performing the fusion
F = (F1 + F2) / 2

(11)

At last, the fused element is changed back using the inverse HT, which gives the final fused image that is enhanced in
terms of contrast, edge readability, and details.
Step-7: Inversion of HT
F0 = IHT ( F)

(12)

By following the above-mentioned seven steps, we obtain an improved image that is upgraded than the captured image.
V. RESULTS AND COMPARISONS
The efficacy of the presented methodology is computed by comparing the methodology with other existing methods
and analyzing the quality parameters. A dataset of 150 images is considered, every image in the data set is captured in
low-illuminance. MATLAB software of version R2021B has been used for processing the enhancement method. The
software is operated on a PC running Microsoft Windows 11. The figures below are the simulation results. Figure 2 and
figure 4 are the originally captured images. Figure 3 and figure 5 are the enhanced images using the presented method.
A clear difference in details can be noticed in the figures.
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Figure 2. Original image 1

Figure 3. Enhanced image 1
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Figure 4. Original image 2

Figure 5. Enhanced image 2
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Several methods are existing for the improvement of the images captured in inappropriate environments and for data
acquisition. For the subjective study, we have considered two methods that work for the enhancement of pictures
captured in the dim-lighting conditions. The methods which are considered for comparing the performance of the
presented technique are LIME (Low-illuminance image enhancement using illumination map evaluation) and SNR
(Structure revealing enhancement method) and also the original image parameters are considered for comparison.
The LIME method is the method that can be easily for images that are suffered from dim-light. The illuminance of
every element is approximated separately for the different color spaces. Then they strengthen the first illuminance
chart. The design-attentive resolving pattern has been designed to enhance the illuminance constancy. There are two
ways of computations in this method. One is with the classical explication and another is with the estimation
explication. The second solution is formulated for special cases where there is an issue of time-period complexity. This
method can be applied for corner perception and obstacle exposure applications. The dataset images are subjected to
this method and the quality criteria are noted.
The second method for comparison is SRM (Structure-revealing model), which is a retinex-based method. Usually, the
enhancement methods do not consider the noise levels in the image in the process of improvement. But this method
approximates clamor chart first and estimates using these charts. This method also approximates the design-attentive
reflectiveness charts and also the elemental softened illuminance charts. And amendment operations are used to
minimize the estimated functions. This can be applied to images captured in foggy, aqueous, and sandy environments.
Detection and controlling sectors can use such methods for the improvement of the captured data images. The set of
original images undergoes this procedure and the metrics are noticed.
The perception of humans of the enhanced images differs from person to person. There is a need for standard
computation. Beyond the human visual perception, the characteristics of images are computed using the standard
criteria parameters. There exist various kinds of parameters concerning their style of comparison. There are parameters
with reference inputs and parameters with no reference parameters. For the objective study, we have considered three
quality metrics namely, PSNR, NIQE, and SSIM, out of which two are with reference and the other one is a nonreference parameter.
PSNR (peak SNR) is an image quality parameter with reference, used to evaluate images based on the noise levels. It is
computed by taking the proportion of the greatest merit to the resultant figure noise. Noise varies from large ranges to
small ranges. This parameter determines the effect of the enhancement algorithms based on the noise levels. The
greater parameter values denote that the algorithms work better.
P1 = PSNR (F0, reference);

(13)

Where P1 is the PSNR value and F0 is the final enhanced image.
NIQE, the natural image quality evaluator, is a non-reference quality criterion. It determines the quality of the image
without the pre-knowledge of the
disturbances from the system and no data from the visual perceptions of the humans. This analyses images based on the
procedures modeled using natural pictures. The smaller values of metrics are obtained for efficient algorithms.
P2 = NIQE (F0);

(14)

Where P2 is the NIQE value and F0 is the final enhanced image.
SSIM, structural similarity metrics, is a criterion parameter with reference. It determines the quality by comparing it to
the original image and computing any information loss. The value of this parameter for a better-enhanced image should
be nearer to one.
P3 = SSIM (F0, reference);

(15)

Where P3 is the SSIM value and F0 is the final enhanced image.
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Table 1 Average of parameters of 150 images

The table above denotes the comparison between the parameters acquired from different existing methods and the
presented methodology. The summation of these parameter values of the 150 images is averaged and considered for
comparison. It can be noted that our presented method gives the lowest P2 values and greater P1 values. The value of
P3 is almost close to one. Thus, the presented method stands great for the enhancement of the images captured in low
luminous conditions and can be applied for various applications.
VI. CONCLUSION
A unique methodology is presented which enhances low-luminous images. These images lack brightness and visual
admiration. The presented method involves six major stages. The first stage is changing the color space, and the second
stage is the extraction of the components. The next stage is the adjustment of the intensity levels of the V element. The
fourth stage is the sharpening of the same V element. The fifth stage is the fusion of the elements obtained in the third
and fourth stages. The final step is converting back to the original space. This method has given better enhancement
results when compared to methods like LIME and SRM. The quality parameters of the images processed with this
method have better scores than the other methods. Thus, this method is can be applied to the images that are captured in
dim-lighting. The application areas of this method can be matter detection, data acquisition, and pattern realization.
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