‘]/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 07 Issue: 06 | June 2020

www.irjet.net

p-ISSN: 2395-0072

LOW RESOLUTION TO HIGH RESOLUTION IMAGE ENHANCEMENT
USING HISTOGRAM EQUALIZATION

Prerna Tharejal, Kajal Rathore?

1PG Student, Dept. Of Computer Science and Engineering, Lingaya’s Vidyapeeth, Faridabad, India
2Assistant Professor, Dept. Of Computer Science and Engineering, Lingaya’s Vidyapeeth, Faridabad, India

Abstract - Conventional picture improvement procedures
produce various sorts of clamor, for example, unnatural
impacts, over-upgrade, and ancient rarities, and these
disadvantages become increasingly noticeable in improving
dull pictures. To beat these disadvantages, we propose a dim
picture upgrade method where nearby change of the pixels
have been performed. Here, we apply a change technique for
various pieces of the histogram of an info picture to get an
ideal histogram. A while later, histogram detail strategy has
been done on the info picture utilizing this changed histogram.
The exhibition of the proposed strategy has been assessed in
both subjective and quantitative way, which shows that the
proposed strategy improves the nature of the picture with
insignificant sudden ancient rarities when contrasted with
different strategies.
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1. INTRODUCTION

Image enhancement is usually used to improve the visual
nature of a picture. The nature of the pictures might be
corrupted for a few reasons like the absence of administrator
mastery and nature of picture catching gadget. For the most
part, pictures are caught in splendid, dim, or any
uncontrolled conditions. What's more, if a picture is caught
in excessively brilliant or too dim condition (Fig. 1), at that
pointimprovement is vital for making better looking picture.
Besides, occasions, for example, examining or transmitting a
picture starting with one spot then onto the next may make
contortion that picture. Contrasts in brilliance of various
pieces of a picture because of shadow or non-uniform light
likewise request upgrade. For instance, we may take a
picture where the face looks dull when contrasted with the
foundation. Be that as it may, regardless of the accessibility
of numerous upgrade calculations, there have been almost
no work concentrating explicitly on dull (picture mean,
u<0.5 [1], where the murkiness is because of low light, not
for dim hued objects) improvement, and these techniques
may likewise result in over-upgrade as well as unnatural
effects. Due to the reaction pointed above, evenings out of
histogram become infrequently actualized on its typical
structure. From that point forward, forever and a day
improvement, control, advancement and changes bring
about new sort of HE strategies that have been proposed.
Picture differentiate improvement procedure is well known
strategy to use in picture or video handling to increase an

extremely powerful and more extensive territory. The most
well-known calculation which can be actualized to pick up
the most powerful range is the Histogram based calculation.

2. LITERATURE SURVEY

Kannan P.Deepa S. and Ramakrishnan [2] presented
two methodologies for the en'""hancement of dull games
pictures. Low differentiation pictures may happen as aresult
of poor lightning conditions or little unique scope of imaging
frameworks. The strategies proposed here are fluffy principle
based strategy and afterward applying sigmoid capacities for
the dull and brilliant information sources. The methodology
utilized for improvement is parting the shading pictures into
RGB planes and applying participation capacities to every one
of the plane. The RGB planes are then linked to acquire the
resultant upgraded mage. Sigmoid methodology is gainful,
since it is adaptable; the differentiation variables can be
balanced until a palatable outcome is acquired.

K. Hasikin, Ashidi M. I. [3] introduced a parameter, named,
differentiate factor. This parameter gives data on distinction
among dim level qualities in lo9cal neighborhood. It isolates
the corrupt picture into splendid and dim locales. Gaussian
enrollment work is applied to the individual dull and
splendid districts independently. For the dim pictures,
sigmoid capacities are utilized to improve the picture. While
for shaded pictures, HSV model is utilized to improve them.
This methodology is best relevant for constant applications.

M. Hanmandlu, D. Jha [6] introduced a gaussian
enrollment work which fuzzifies the picture in spatial space
so as to upgrade the given hued picture. A worldwide
differentiation heightening administrator (GINT) is presented
which includes three distinct parameters to be specific,
escalation parameter, fuzzifier and the hybrid point. HSV
model is executed [ this paper and the shading segment is left
unmodified. This methodology gave a visual improvement to
the under-uncovered pictures.

M. Hanmandlu and O.P. Verma [7] proposed another
methodology for shading picture improvement. A goal work,
called presentation is characterized to separate the
underexposed and overexposed districts of picture. The
picture is changed over into HSV shading space. The tint part
(H) is left totally immaculate so as to safeguard the first hues.
For the underexposed pictures, sigmoid capacity is utilized.
Torecoup the lost data in over uncovered areas a force law is
applied.

0.P.Verma, P. Kumar, M.Hanmandlu [8], improvement of
pictures over a high range is introduced utilizing fluffy
rationale and counterfeit subterranean insect province
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framework. The AACS is utilized to recognize the
underexposed, blended and overexposed districts of a
picture. The HSV shading model is executed and gaussian
factor is utilized for the fuzzification of over and under-
uncovered locales, while blended uncovered districts are left
immaculate. Parametric sigmoid capacities are utilized for the
upgrade. Besides, AACS is utilized to advance the visual factor
of picture and subsequently determining the parametric
required for improvement. The visual intrigue is liked to
make the resultant picture natural eye well disposed. This
methodology is powerful in recuperating lost data from
forever debased pictures. Preethi S.J., K. Rajeswari [9]
introduced an enrollment work slope used to improve the
visual appearance of the picture so cap most extreme
conceivable data could be separated. The participation work
is altered for dull and splendid areas, yet is left unaltered for
the center districts. This methodology can be utilized in
clinical pictures to make the finding easy.

3. PROPOSED
TECHNIQUES

HISTOGRAM

PROCESSING

Fig -1: Flowchart of Our Proposed Methodology
3.1 Threshold Calculation

The normalized extent of presentation regard is 0-1. In
case the estimation of presentation for a particular picture is
more than 0.5 and slants toward 1, it suggests that the image
has a lot of overexposed zone and in the event that this
regard is under 0.5 and slanting toward 0, at that point
picture is containing bigger piece of under revealed districts.
In the two cases picture contains poor separation and

necessities separate improvement. Picture power
introduction regard can be learned as
(5.1) --- - e mmmmmmmmemeeeen

1 X, h(k)k

exposure =
L Zi’—lh(k)

Where, h (k) is histogram of picture and L is adding up to
number of dark levels. Another parameter Xa (as ascertained
in Eq. identified with introduction is characterized, which
gives the estimation of dim level limit that partitions the
picture into under uncovered and over uncovered sub
pictures.

(5.2) -- -

Xq = L(1 — exposure)

This parameter achieves an estimation of more noteworthy
orlesser than L/2 (darklevel) for introduction esteem lesser
or more prominent than 0.5 separately for a picture having a
dynamic range 0 to L.

3.2 Histogram Clipping

For restricting the improvement rate, we have to restrain
the primary subordinate of histogram or the histogram itself.
The histogram containers having the esteem more prominent
than the section edge are restricted to the edge. The cut-out
limit is figured as a normal number of dim level events

(5

3)

% R
’-C — TL’](’\')

prm- e

heik)y =T, for h(k) = T, -

Where, h(k) and hc(k) are the first and cut histogram
separately. This technique for histogram section is
computationally proficient and devours lesser time.

3.3 Histogram Sub Division and Equalization

The first histogram is first cut up in light of introduction
limit esteem Xa as figured in. The Histogram Sub Division
handle brings about two sub pictures IL and IU going from
dim level 0 to Xa and Xa + 1 to L _ 1 and can be named as
under uncovered and over uncovered sub pictures. PL (k)
and PU (k) are comparing PDF of these sub pictures as
characterized in

(5.4)
P.(k) = he(k)/N, for 0 < k <X,

Py(k) = hc(k)/Ny forX,+1<k<L-1

Where, NL and NU are added up to number of pixels in sub
pictures IL and IU individually. CL (k) and CU (k) are
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comparing CDF of individual sub pictures and CDFs can be
characterized.

The following stride of alter picture establishmentsis to even
out all the four sub histograms exclusively. The exchange
capacities for histogram leveling based. Can be characterized
as

(5.5)
FL —_ Xu > C.L

[ y B .

Fiy = (Xa 4+ 1)+ (L Xa+ 1)Cy Fig -3: Experimental results of the proi)gged visibility
o . ) enhancement technique. - Naturally degraded dusty image
FL and FU are the exchange capacities utilized for evening out & Recovered image using the proposed technique

the sub histograms exclusively. The last stride includes the
combination of both sub pictures into one finish picture.

The target of the postulation work contains the
accompanying strides as portrayed beneath:

1) Toreview the idea of improvement.

2) To investigation of different existed picture
improvement systems by utilizing MATLAB.

3) Study of how to enhance picture improvement : T
systems. = =

4) To propose a calculation to improve the low quality Fig -4: Experimental results of the proposed visfbility
picture to great quality pictures by increment the limit. enhancement technique. (a) Naturally degraded dusty

5) Implement the idea in tangle lab code. image; (b) Recovered image using the proposed

4. RESULTS AND DISCUSSION

Fig -5: Experimental results of the proposed visibility
enhancement technique. (a) Naturally degraded dusty
image; (b) Recovered image using the proposed
technique

TE T —

Fig -2: Experimental results of the proposed visibility : = STESTET R
enhancement technique.-Naturally degraded dusty image = -
& Recovered image using the proposed technique with

Fig -6: Ifﬁt satellite low regulation images
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Fig -7: After Output Images

This mod-picture encasement method likewise utilized
for picture demising process. Picture done sing is brought
out through three vital strides. They are,

1) The pixels are ordered in surface and smooth districts
of a picture.

2) Then the pixels are evaluated in smooth district for
altering the heading of every pixel.

3) Finally, the cross breed change is utilized to diminish
the commotion in locales. The mod-picture strategy is
utilized to enhance the execution picture.
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Fig -8: Low Regulation Fish Images

The original gray image (a), enhanced using global
histogram equalization (b), enhanced using local histogram
equalization (c) and enhanced using our method with t = 1.
Note that global histogram equalization leads to
oversaturation of parts of the image in (b). While local
histogram equalization alleviates that problem, it ends up
introducing noise in the background and changes the
appearance of parts of the image in (c) like the shirt. Our
method in (d) does not suffer from both of these and
achieves an image which is closer to the original in its
appearance.
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Fig -9: After Output Images

Table -1: Precision recall table

Precision recall
Researcher 0.1111 0.1667
images
Proposed 0.8889 0.6957
images
5. CONCLUSION

In this paper the different applications of histogram in
image enhancement are discussed, there are a number of
histogram processing techniques, to choose the appropriate
technique for a particular application such as enhancement,
compression etc. from a number of available techniques, we
can simply select a particular technique by justhaving alook
on the histogram of image. So, we can say that having a huge
number of other applications, histograms also reduce the
complexity of choosing a processing technique in order to
process an image.
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