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ABSTRACT

This paper deals with enhancement of images with po contrast and detection of background and propose
new method for poor lighting contrast enhancement fo various images based on the Weber's law.
Background of various images is identified by usinghe contrast enhancement transformations. The corast
image transformation can be defined by two operat@ opening and closing. The first operator employs
information from block analysis, while the second ransformation utilizes the opening by reconstructio.
Opening by reconstruction is used to define the mtilbackground notion. The complete image processini
done using MATL simulation model. This paper also xplain Morphological transformation and Weber's
law. Image background approximation is applied to he background by means of block analysis in
conjunction with transformations that enhance imags with poor lighting. The multi background notion is
introduced by means of the opening by reconstructio which shows a comparison among several techniques
to improve contrast in images.
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1. INTRODUCTION

It is very necessary to enhance the contrast oflwhnmages before further processing or analysisbhean
conducted. Image enhancement is a challenging n&dseaiea in image processing. Its principal objectis to
process an image so that the result is more saitddain the original image for a specific applicatidhere are
several techniques to enhance an image. Imagenesm&nt is a technique that increases the visuiasi of an
image in a designated intensity range or ranges.

The background in poor lighting of various greydeimages can be identified by the use of morpdickd
operators. Then image enhancement has been cautetly the application based on Weber's law. THezea
erosion , dilation and opening by reconstructiorntoe is followed [1].

2. CONTRAST ENHANCEMENT

Contrast is the opposition or dissimilarity of thinthat are compared ,extent to which adjacensamedhe
image differ in brightness. Contrast is act ofidigtiishing by comparing differences. Contrast ieterhow bright
the highlights are while brightness refers to haigltt the shadows are. For example, if you hadr& dectangle
and light rectangle in the image , the brightnetirgy will affect the dark rectangle and contrsetting will affect
the light rectangle. If both brightness and contaae set to minimum, the screen will be pure Hi2lck
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The image enhancement includes the improvementhefvisibility and perceptibility of the various
regions, in which an image can be partitioned aeféat ability of the image features inside the oagi Image
enhancement is usually followed by detection ofifess such as edges, peaks, and other geometticefeavhich is
of paramount importance in low-level vision. One1 e that the enhanced image is a shaper imagethba
original. Particularly interesting is the fact thaixtural information has been rendered visibleha enhanced
image[3][4].

3. MORPHOLOGICAL TRANSFORMATION AND WEBER'S LAW
3.1.Morphology

Morphology is a technique of image processing basedhapes. The value of each pixel in the output
image is based on a comparison of the corresporkg] in the input image with its neighbors. Byoosing the
size and shape of the neighborhood, morphologigetaiion can be constructed that is sensitive éxifip shapes
in the input image|[5].

Mathematical morphology is a set-theoretical apghoto multi-dimensional digital signal or image
analysis, based on shape. It is a theory and tgelrior the analysis and processing of geometsicattures, based
on settheory, lattice theory, topology, and random fumsi. It is most commonly applied to digital imaglest it
can be employed as well on graphs, surface mesblads, and many other spatial structures[6].

It is also the foundation of morphological imageqgessing, which consists of a set of operators that
transform images according to the above charaetéizs. Mathematical morphology was originally eleped for
binary images, and was later extended to scale functiodsimages. The subsequent generalization to coeplet
lattices is widely accepted today as MM's theoatticundation.

3.2.Morphological transformations

Basically morphological transformations such assiemn, dilation, opening and closing are used teate
the background.

3.2.1.Erosion

Erosion is one of the two basic operators in tlea af mathematical morphology, the other beingidita
It is typically applied to binary images, but theme versions that work on gray scale images. Togian operator
takes two pieces of data as inputs. The firstésitiage which is to be eroded. The second is allystmall) set of
coordinate points known as structuring elementso(dnown as a kerrjellt is this structuring element that
determines the precise effect of the erosion onirpat image. In erosion, every object pixel thattduching a
background pixel is changed into a background pixel

Gray scale erosion with a flat disk shaped stmirmgy element will generally darken the image. Btig

regions surrounded by dark regions shrink in sirel, dark regions surrounded by bright regions dgrosize. Small
bright spots in images will disappear as they aogled away down to the surrounding intensity vahrej small
dark spots will become larger spots. The effechdstly marked at places in the image where thengitte changes
rapidly, and regions of fairly uniform intensity e left more or less unchanged except at thées[7].

3.2. 2.Dilation

Dilation adds pixels to the boundaries of objentam image. In dilation, every background pixet tisa
touching an object pixel is changed into an obpdotl. Note how the function applies the rule te thput pixel's
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neighborhood and uses the highest value of alptkels in the neighborhood as the value of theesgonding
pixel in the output image[8]. The dilation operatakes two pieces of data as inputs. The firdhésitnage which
is to be dilated. The second is a (usually smat)cf coordinate points known as a structuring elen{also
known as a kernel ). It is this structuring elemtstt determines the precise effect of the dilattonthe input
image. To compute the dilation of a binary imagesbycturing element , Each of the background pixelthe
input image in turn is considered. For each baadkgdopixel, the structuring element coinciding witte input
pixel position is superimposed.

3.3.Weber's law

Weber’s law states that, it is the ratio of thdadénce in maximum to minimum luminance valuehe t
minimum luminance value and it is denoted by C[9] .

L -L
C — max min 1
L min ( )

fL =L, AL =L, —L
can be rewritten as
AL

c=2=
L

min

ThisindicatesA(Log L) is proportionaltoC; therefore
Weber'slaw canbeexpresseds

C=klogL+b L>0 (2)
Where, k and b are constants, b being dlodround.

4. IMAGE BACKGROUND DETECTION BY BLOCK ANALYSIS

In this analysis, first of all an image will be deas input image and divided into several bloaid faeom each
block ,the background will be determined and adigplying the Weber’s law , an enhanced image wilbbtained
[10].

ReadImege |y} Divdeinto |y Findimage » Ay Wete'sLaw
several Blocks Background

Frhanced
Image

Fig.1. Block diagram of Background Detection by &{@Analysis
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Let us consider an image which is to be enhanclee.ifage is divided into n blocks of size. Eaclchlis
a sub image of the original image. As the imagmasle up of number of pixels each block consistsusfber of
pixels. Find the maximum and minimum intensity \edwf pixels of each block[11].
For each analyzed blockximam (M) and minimum () values are used to determine the
background criterid; in the following way:

ri:%'v'i Oi=12,...n ®)

Fig 2. Background criteria obtained by block anislys

In the 1-D case, as illustrated in Figure 2, tHWing expression is obtained:

OnceT; is calculated, this value is used to select thekgr@und parameter associated with the analyzed
block. As follows, an expression to enhance thdreshis proposed:

B kilog (f +1)+M,, f<r,
rri(f)_{ki log (f +1)+ m,, otherwise

(4)

Note that the background parameter depends ei; thalue. If k= T;(dark region), the background parameter
takes the value of the maximum intensity\Mithin the analyzed block, and the minimum inigre;) value
otherwise. Also, the unit was added to the logarithinction in above equation to avoid indetermioiafL2]. On the
other hand, since grey level images are used $nitbik, the constar; in above equation is obtained as follows:

255 - m

k. = i . =1,2,... 5
! log (256 ) ! " ®)

mo = m,, f > r, ©)
M, f s T,

On the other hand, Mand mvalues are used as background parameters to iepinevcontrast depending
on theT; value, due to the background is different for claad dark regions. Now an image is formed by apglyi
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the equation number 6. Now consider a pixel in tmage and the corresponding pixel in original imagombine
them using Weber’s law which can be stated asv@ldrhus, an enhanced image is formed[13][14].

5. IMAGE BACKGROUND DETERMINATION USING OPENING BY RE  CONSTRUCTION

On the other hand, given that, maximum and mininvafoes are analyzed for each block, an extension
using morphological operators is presented asviallo

e —y iy by

Battground

Frhance

mge "

Fig.3. Block diagram of Background Detection by &om & Dilation

In a morphological operation, the value of eachepir the output image is based on a comparisothef
corresponding pixel in the input image with itsgidors. By choosing the size and shape of the heitjood, a
morphological operation can be constructed thaeissitive to specific shapes in the input ima@slation and
erosion are two fundamental morphological operatiddilation adds pixels to the boundaries of olgdat an
image, while erosion removes pixels on object banied. The number of pixels added or removed fioenobjects
in an image depends on the size and shape of thetwsing element used to process the image. In the
morphological dilation and erosion operations, skete of any given pixel in the output image isedgined by
applying a rule to the corresponding pixel andchggghbors in the input image[15] [16].

In erosion, every object pixel that is touching ackground pixel is changed into a background pixel.
Dilation adds pixels to the boundaries of objentan image. In dilation, every background pixel kgouching an
object pixel is changed into an object pixel. Notav the function applies the rule to the input psxaeighborhood
and uses the highest value of all the pixels innbighborhood as the value of the correspondingl ixthe output
image.

Let Imad(X) and lmin(x) be the maximum and minimum intensity valueketafrom one set of pixels
contained in a window (B) of elemental size (3 Xl8ments), x belongs to D. Notice that the wind@rresponds
to the structuring element .A new expression caddyerzed as shown:

T(X): Imin (X);Imax (X) (7)

Wherel (X)) andln(X) values correspond to the morphological dilatiord erosion defined by the order-
statistical filters. Thus, the above expressioexisressed as
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Finally the proposed transformation is expressed as

Klog(f +2)+0,(f)(x), f<7(x)

alf)=
() Ko log(f +2)+0, (f)(x), otherwise
andk,(x) = ZISS;T(X) (9)
og(256)
a. Onginal b. Eroston ¢. Dilation

Fig. 4. a) Original Image b) Erosion c) Dilatio

6. HISTOGRAM EQUALIZATION
Histogram equalization is one of the well known geaenhancement technique. It became a popular

technique for contrast enhancement because thisochés simple and effective. In the latter casesprving the
input brightness of the image is required to avibid generation of non-existing artifacts in thepotitimage.
Although these methods preserve the input brigtoesthe output image with a significant contragtancement,
they may produce images which do not look as naagrdhe input ones. The basic idea of histograakation
method is to
re-map the gray levels of an image. Histogram egatabn tends to introduce some annoying artifactsd unnatural
enhancement.

This technique is widely used to improve imageshwibor lighting. The histogram equalization teclueiq
consists in reordering the grey level intensitiéhiv the image to obtain a uniformly distributedtogram[17][18].

/. EXPERIMENT RESULT ANALYSIS AND DISCUSSION

The proposed method for enhancing the various pigbting images have been implemented using
MATLAB tool. The result of each method are analybgdusing statistical parameter. The detailed djgtions are
given below.
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Load Image

l

Block Separation

l

Find Max and Min Pixel value
or find erosion and dilation value

l

Find the average (Tx)

l

Compute equation (9)

l

Enhanced Image Output

Fig. 5. The architecture of the proposed system

The logical descriptions are given below.

1)
2)
3)
4)
5)
6)
7)

8)

Preprocess to get data from image (i.e. color dteeve of image )
Pixelgrabber retrieve image data in 1 D array.

R G B component are now separated

Converts RGB into Black & White . This data is malata ( 1 D data)
For image processing ,converts it into 2D

For each pixel , gets (Known) min & max value ofreunding pixel.
Meanv= (maxv+minv)/2.0

For each pixel , value mv is greater or min

If max K=(255-maxv) , If less K=(255-minv)
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8. CONCLUSION

This paper presents the method to detect the irhagkground and to enhance the contrast in gresl lev
images with poor lighting. First, a methodology wasoduced to compute an approximation to the pemknd
using blocks analysis. This proposal was subsefjuenttended using mathematical morphology operators
However, a difficulty was detected when the morphaal erosion and dilation were employed, themfar new
methodology to detect the image background wasqumoged, that is based on the use of morphologmahected
transformations.

Also, morphological contrast enhancement transébions were introduced. Such operators are based on
Weber’s law notion. These contrast transformatiamscharacterized by the normalization of grey llavensities,
avoiding abrupt changes in illumination. The parfances of the proposals provided in this work wkuetrated
by means of several examples throughout the p#&peo, the operators performance employed in thisepavere
compared with others given in the literature. Hinabntrast enhancement transformations studietii;ipaper is
that they can only be used satisfactorily in imag#k poor lighting .
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Fig. 6. a) Original Image b) Output Image
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Fig. 8. a) Original Image b) Output Image
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