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Abstract- Image enhancement is a technique that increases the
visual contrast in a designated intensity range. Contrast is an act
of distinguishing by comparing differences. Morphological
transformation and block analysis are used to detect the
background of various social and medical images. Opening by
reconstruction method of contrast image transformation can be
defined by two operators- opening and closing. The first
operator makes use of the information from block analysis, while
the second transformation utilizes the opening by reconstruction.
The later is used to define the multi background notion. The
complete image processing is done using JAVA simulation
model. Quality of image enhancement is assessed by different
techniques. In this paper, high performance computational
techniques involving contrast enhancement and noise filtering on
various medical, social images are developed using Weber’s law.
Image quality assessment is compared by different techniques.
The values of all the quality assessment parameters are found to
be in the standard ranges thereby confirming the enhancement
of quality of images.

Index Terms— Morphological Transformation, Morphological
Reconstruction, Contrast Enhancement, Weber’s Law and
Quality Assessment

I. INTRODUCTION

N image acquisition, background detection is necessary in

many applications to get clear and useful information from

an image which may have been picturized in different
conditions like poor and low lighting.

It is necessary to enhance the contrast of images before
further processing or analysis. Contrast is the opposition or
dissimilarity of things that are compared, extent to which
adjacent areas on the image differ in brightness. Contrast is
act of distinguishing by comparing differences. Contrast
refers to how bright the highlights are while brightness refers
to how bright the shadows are.

It appears from the review of literature that, in spite of a
large number of works in the field of morphological image
segmentation, studies on some specific aspects requires further
attention. The present work is designed on the principle of
engineering problem solving which is defined as three step
method and comprises of step I, to establish, step II, to
evaluate and step-lll, to estimate. Based on the discussed
method, the present work is divided into three parts viz.
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In part I, morphological theories have been studied and a
problem of Image enhancement in poor lighting for gray scale
images is identified for application. In part Il, these theories
have been evaluated and applied to a problem of image
enhancement in poor lighting for gray scale and color images.
In part I, the results are analyzed and compared for
evaluation of image quality assessment metrics using standard
techniques, with respect to the present theme of the work.

Finally, this paper is organized as follows: section 11, study
and analysis of existing morphological background detection
and enhancement of images with poor lighting for gray scale
images. Section Ill, improved morphological image
segmentation techniques for background detection. Section IV,
comparative evaluation of image quality assessment metrics
used in image segmentation and background detection.
Finally, conclusions are presented in section V.

Il. STUDY AND ANALYSIS OF EXISTING
MORPHOLOGICAL BACKGROUND DETECTION AND
ENHANCEMENT OF IMAGES WITH POOR LIGHTING

FOR GRAY SCALE IMAGES

In this section, some morphological transformations are
used to detect the background in images characterized by poor
lighting. Lately, contrast image enhancement has been carried
out by the application of two operators based on the Weber’s
law notion. The first operator employs information from
block analysis, while the second transformation utilizes the
opening by reconstruction, which is employed to define the
multi-background notion. The objective of contrast operators
consists in normalizing the grey level of the input image with
the purpose of avoiding abrupt changes in intensity among the
different regions. Finally, the performance of the proposed
operators is illustrated through the processing of images with
different backgrounds, the majority of them with poor lighting
conditions.

. IMPROVED MORPHOLOGICAL IMAGE SEGMENTATION
TECHNIQUES FOR BACKGROUND DETECTION

In this section, once the contrast enhancement is
implemented and established in gray scale images, it is extend
for color images. It is to be noted that the objective of image
enhancement lies not only in enhancing the quality of the
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image but also in revealing the objects which are not visible
in the original image. Firstly spatial domain techniques are
considered, and then transform domain. All the above
implemented methods in gray scale are also extended to color
images by following a standard procedure.

Firstly partition the original image into R, G and B
components. Consider a separate component at first (say R),
perform the algorithm for the corresponding method i.e., if
block analysis is to be implemented for color images, follow
the previously mentioned algorithm for block analysis for the
R component. Then repeat the same procedure for G and B
component. To obtain the enhanced version of the color
image as a whole, the R, G and B components are
concatenated. This will produce the desired enhanced version
of the original image. This procedure can also be successfully
applied for Erosion-Dilation method and opening by
reconstruction.

A standard segmentation algorithm is used for contrast
enhancement which is as follows:

1)  Readimage data into image array
2)  Readeachpixel inimage array
3)  Find minintensity & maxintensity from its surrounding pixels
4)  Calculate background intensity i.e. mean of max intensity & min
intensity
5)  Foreachsurrounding pixels
if pixel intensity less then background intensity
k=(255-maxintensity)/log(256);
set pixel intensity=k*log(pixel intensity+1)+max intensity
else
k=(255-min intensity)/Math.log(256);
set pixel intensity=k*log(pixel intensity+1)+min intensity
endif
endfor
endfor
6) stop

IV. COMPARATIVE EVALUATION OF IMAGE
QUALITY ASSESSMENT METRICS USED IN IMAGE
SEGMENTATION AND BACKGROUND DETECTION

In this section, a comparative evaluation of image quality
assessment on enhanced images is done. The quality
enhancement was assessed by two methods i.e., subjective
method and objective method. In the subjective method, the
result in the enhanced image is observed visually, while with
the objective methods the quality parameters such as Means
Square Error (MSE), Signal to Noise Ration (SNR), Pick
Signal to Noise Ration (PSNR), Color Enhancement Factor
(CEF), shannon entropy, wang bovic quality metric, values
were calculated within the prescribed range and hence
satisfactory.

The enhanced output image is compared with the original
image. Both the images are given in Fig. 5, Fig. 6 and Fig. 7.
For various sets of input and output images, the values for
MSE, SNR, PSNR, CEF, and total time are calculated. They
are given in the Table 1.

A) Results and Discussion

The enhanced output image is compared with the original
image. Both the images are given in Fig. 5, for various sets of
input and output images, the values for MSE, SNR, PSNR,
CEF and total time are calculated. They are given in the
Table 1.
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Fig. 4: Result obtained after applying existing algorithm for grey scale image

Table 1: Values obtained from MSE, SNR, PSNR and CEF

Table 4: Values obtained from WBQM

Input Image R G B
al 0.221 0.938 0.0028
bl 0.125 0.185 0.075
cl 0.074 0.074 0.074

Inout Total
P MSE SNR PSNR CEF Time
Image
(ms)
al 0.50 11.36 10.67 0.283 67672
bl 0.88 8.06 10.01 0.399 4500
NAN
cl 0.46 18.92 17.53 (BIW) 22329
Table 2: Values obtained from Shannon entropy
Input Image R G B
al 1.00 0.999 1.00
bl 1.00 1.00 1.00
cl 1.00 1.00 1.00
Table 3: Values obtained from SSIM
Input Image R G B
al 0.360 0.934 0.131
bl 0.353 0.354 0.238
cl 0.383 0.383 0.383

For the same images values of Shannon entropy, SSIM,
WBQM are calculated. The values of parameter are given in
the Table 2, Table 3 and Table 4.

Discussion: The objective of this research was to detect
background and to enhance the quality of grayscale and
color images with poor lighting with the help of a standard
segmentation algorithm method. The quality enhancement
was assessed by two methods i.e., subjective method and
objective method. In the subjective method, the result in the
enhanced image is observed visually, while with the
objective methods the quality parameters such as MSE,
SNR, PSNR, CEF, shannon entropy, wang bovic quality
metric, values were calculated within the prescribed range
and hence satisfactory.
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V. CONCLUSION

This paper presents the method to detect the image
background and to enhance the contrast in grey scale and color
images with poor lighting. First, block analysis methodology
was used to compute an approximation to the background.
This proposal was subsequently extended using mathematical
morphology operators as well; another methodology based on
the use of morphological connected transformations was
propounded to detect the image background.
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The performances of the proposals provided in this work
were illustrated by means of several examples throughout the
paper. Also, Image quality assessment can be performed with
different methods such as MSE, SNR, PSNR, SSIM, CEF,
total processing time, Shannon entropy, Wang—Bovic-Quality-
Metric (WBQM). The visual inspection of the output image
and the calculated values of quality parameters were compared
with the standard values of parameters. The subjective as well
as the objective methods of assessment of quality enhancement
confirm the quality enhancement of original image.
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Fig. 5: Result obtained by proposed segmentation algorithm using JAVA tool
(al) Original Color image, (h1) Histogram of Original Image
(a2) Enhanced Color image, (h2) Histogram of enhanced image
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Fig. 6: (b1) Original Color image, (b2) Enhanced Color image
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Fig. 7: Result obtained by proposed segmentation algorithm using C Sharp tool
(c1) Original Color image, (c2) Enhanced Color image
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