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Hybrid Binary Bat Optimization based
Underwater Colour Image Enhancement

Er. Kirandeep Kaur* and Er. Navneet Bawa**

Abstract : Image enhancement plays a vital rolein vision dependent applications. The process of underwater
image discovered is important as compared to bright nature because these underwater images produce certain
critical difficulties. In this paper, a nove contrast development approach is shown for the improvement of
underwater images. The planned method is centred on Hybrid binary bat optimization using DWT-SVD. The
new improved hybrid binary bat optimization approachis utilized to achievethe adjustment factor for illumination
improvement. Inthisapproach, by utilizing DWT thefirst imageis mainly splitinto four sub images. Thereafter,
a singular value matrix of the LL sub image is assessed after that adjusts the image employing optimistic
adjustment value. Then ultimately, the improved image is made through inverse DWT. The outcome achieved
during this approach shows the planned method offers superior efficiency when compared with conventional
method and retains the image illumination accurately and improves it with negligible visual items.

Keywords : Image Enhancement, DWT, SVD, Binary bat Optimization.

1. INTRODUCTION

| mage enhancement approach isamong the most used practicesto improvethe visual quality of theimages.
Thekey factor aim of imageimprovement isalwaysto processtheimagethereforeresult isconsiderably improved
in comparison to original image for a specific program (RandaAttaet al. 2015). Inrecent years, you canfind
aways awide range of experts on the development of image quality, but just restricted effort on underwater
imaging. Aswefound the image underneath thewater and or deep withinthe seait get blurred subsequently of
deprived visibility situation and blending of light and Denser medium of water etc. (SL, Wong et al. 2014). By
using thisfew accomplish did to improvethe condition of the underwater images. Locating clear and high contrast
picturesin under the ocean executiveisobvioudy ahard job neverthelessavital matter in underwater engineering.
Thesedifficultiesare hard to be managed, generdly asaresult of physica qualitiesof the water medium (SL, Wong
et d. 2014). Therearelotsof imageimprovement strategieshave dready been proposed. Spatia Domain Methods
arederived fromdirect trestment of pixel indde animage. Histogram Equalizationmethodsare onthelist of spatia
domainimageimprovement techniques. Frequency domain methodsare derived from adjusting the Fourier transform
of animage (A.K. Bhandari et al. 2015).

The 2D DWT approach is one of themost popular frequency domain methodswhich first featuresDWT to
gplit the actual image into four subimagesnamely LL, HL, LH, and HH. As, theLL subimagehaslight dataand
LH, HL, HH sub-band involves edge information. DWT approach reconstructs the improved picture with the
Inverse Discrete Wavelet Transform (IDWT). By implementing 1-D wavelet transformfirstly on rowsand thenon
columnswill helpto execute 2-D wavelet transformwhichisshownin Fig 1(A.K Bhandari et al. (2014).
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Fig. 1. 2D DWT decomposition into two levels.

Toimprovetheillumination of theimage, the SV D isapplied onthelow-low subimage. SVD isemployed to

control the light problem. SVD of animageisdisplayed as
D = UpX,Vy' @

Wherever U, and V ; areorthogonal matricesand the 2., matric specifiesthe grouped singular valueson their
main diagond. Theintengty of theimageis presented in Singular value matrices and thus any improvementson the
sngular valuesmay changetheintendty of theinput image (Hasan Demird et al. 2010)

The binary bat algorithm has been smulated by the echolocation behaviour of bats. The facultiesof bat for
locating their prey are being used in binary bat algorithm. Bats often reduce the loudness and raisethe rate of
emitted ultrasonic sound, whenthey search prey. Inbinary bat algorithmeach artificia batshaveaposition, velocity
and frequency vector. The positioning inthebinary bat issometimesOor 1 (SelvaRani et al. 2015).

2.RELATED WORK

By using numerous methods many work has done inimage enhancement. Specialists have recommended
different waysand formulasfor image enhancement.

RandaAtta et d. (2015) [1] proposed adteration of thelow contrast improvement strategieswhichareon
the basisof the SV D that conserve the mean illumination of aspecific imageand improvesit withfairly insgnificant
visbleartifacts. SL, Wong (2014)[ 2] discussed ardative anaysisfor marineimages centred on contrast Sretching,
HE and CLAHE in the RGB and HSV color areas and CLAHE provide better results as compared to other
methods.

A.K. Bhandari et al. (2015) [3] discussed animproved strategy knee function and gammacorrection usng
DWT-SV D for enhancement of remote sensing images and improvesthe overall contrast and visibility of local
detailsbetter. A. Sylvia SelvaRani (2015) [4] proposed anovel processto pick subset of featuresfromunlabelled
information applying binary bat algorithmwith amount of squared error sincethe fitnessfunction.

A.K Bhandari (2014) [5] mentioned a approach to improve the low contrast satellite photographs that
utilizesthe ABC approach to study the variables of the adaptive thresholding function necessary for optimum
improvement on the basisof theArtificial Bee Colony agorithmusing DWT-SVD. Hasan Demirel et d. (2010)
[6] mentioned an approach discrete wavelet transform (DWT) and single value decomposition for the progress of
satelliteimages and preservesthe light of theimagesprecisely.

Li, Yi, et a. (2016) [ 7] planned an efficient advancement process predicated on atmospheric scattering and
HE. Fresh benefitsreved that the efficiency aswell as effectiveness of the planned algorithmisbetter, in comparison
to other formulas. Furthermore, the planned method is qualified to improve infra-red imagefor various purposes.
Boudhaneet al. (2016) [ 8] discussed atechniquefor pre-processing aswell asfishlocaizationin marine photos
predicated on a Poisson-Gausstheory, sinceit could effectively explain the noise contained in abig selection of
imaging systems. Inthe preprocessing stage we denoise and reconstruct images. The techniqueistry out under
various marine situations. Fresh benefitsreved that the planned method outperforms conventional methods.

Kanikaet a (2015) [9] discussed acrossstrategy which includeintegrated Mixed CLAHE withthe LAB
based fuzzy development to stop the matter of over-enhancement in Combine CLAHE for marineimages. F Xue
yang et a. (2015) [10] planned aregularized- HE and the DCT to improvethe image quality of remote sensing
imageswith better contrast and heavier facts.



Hybrid Binary Bat Optimization based Underwater Colour Image Enhancement 13

ChenHeeOoi et d. (2010)[ 11] discussed two contrast improvement and illumination keeping methods
i.e dynamic quadrant HE plateau restrict (DQHEPL ) and Bi-histogram Equalization M edian Plateau Restrict
(BHEPL-D). Both of the planned techniques may keep the mean illumination while keeping the essential factors of
the picture and do not create any undesired items. JW, Wang et al. (2015) [12] proposed asolid algorithm for
fingerprint image quality progress applying DWT and DCT. The planned agorithm probably increases the
understanding and continuity inafingerprint image.

3.PROPOSED ALGORITHM
3.1. Algorithmic Steps

Thispart conssts planned agorithm's steps. It has presented thevarious measures which areessentid to use
the planned agorithm. Thekey huge difference hereisby utilizing Binary bat Algorithmto obtain additional perfect
benefitsaswithin figure:
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Adjust actual image using
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Fig. 2. Proposed M ethodology Flowchart.

Stage1: Sdlect imagefrompc storage.
Stage?2: UseDWT that could split the input imageto thefour subimagesLL, LH, HL, HH. LL sub-image
involvesluminance dataand HL, HH; LH sub-band involves edge information.

Stage 3: Estimatesthe SV D onthelow-low sub-band image.
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Stage4 : Apply binary bat optimizationonLL Subimageto havethe ability to find optimistic adjusment value.
Stage5: Improvered image using optimistic binary bat optimization valueto improvetheLL Subimage.
Stage 6 : DWT approach restructurestheimproved imagewiththe Inverse DWT.
Stage7: Apply Guidedimagefiltrationwhich isused to protect edges.
Sep 8: Theresultant imageisthe output image withimproved method of enhancement.

4. EXPERIMENT AND RESULTS

To evauate theefficiency of planned algorithm over existing method MATLAB tool isused . Table L isreveds
the many underwater imagesfromthevariouswebsitesto carry out the experiment. These Underwater images
fromthevariouswebsites have been used to carry out the experiment whereasimage 4 istaken fromthe paper
entitled “Enriched Fuzzy and L* A* B based Mix Contrast Limited Adaptive Histogram Equdization.” which gives
better results when compared with DWT-SVD method.

Table 1. Enhancement Resultson Images.

Images Original Existing Technique Proposed Technique
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Column 1 indicatesthe input imagewhich can be transferred to the smulation. Column2 has shown contrast
enhancement using DWT-SV D. Column 3 shows better results ascompare to traditiona method. Thereforethe
planned agorithm hasshown really significant improvement around the conventional technique.

5.PERFORMANCEANALYSS

Both the present and the planned techniques have been determined centred onthree parametersparticularly
PSNR, MSE aswell asRM SE. These parameterswill prove that the planned techniqueisbetter in performance
when compared with existing.

Peak Signal to Noise Ratio (PSNR)

PSNR basicdly determinesthe vaue of animage. PSNR requireto beincreased; consequently our purpose
isto improve PSNR. Table 3 and Figure 2 are obviously shown that PSNR is maximum inside our situation
therefore planned agorithm offersbetter results.

(MAX)?

PSNR = 10lo
010 MSE

Where maximum number of pixelsintheimageis 256.
Table2. PSNR Evaluation Table.

ImageNo. Conventional Techniqgue Planned Technique

1 56.2745 66.1649
2. 54.8378 69.3744
3. 55.6849 63.5976
4, 57.0006 62.2035
5. 55.7799 63.6499
6. 55.4899 69.0379
7. 56.0016 65.7391
8. 55.1716 65.8622
9. 54.6750 68.0214
10. 55.0657 74.4572
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Fig. 3. PSNR Analysis for Existing and Proposed Technique.
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Figure 3 has presented the examination of the PSNR on numerousimaginings by presented estimate suggested
estimatein (Blue& Red lines). Thisisespecially clear out fromthe graph that thereisincreasein PSNR values of
images through the consumption of planned approach over previoustechniques. Thissignifies advancement insde

the quantitative property of theimages.
Mean SquareError (M SE)

AsMSE haveto reduce; so our purposeisto reducethe MSE around possible. If MSE islessinside our
Situation thus proposed algorithm provides better benefits. M SE basically depicts how much an output image

divergesfrominput image. It isbasicaly arisk function.

1 m-1 n-1 HEE HEEEY V4
MSE = %Zi:on:O[l(l, NERI(N))

Table3. M SE evaluation table.

I mage No. Conventional Technique

Planned Technique

1. 0.1533 0.0157
2. 0.2135 0.0075
3. 0.1756 0.0284
4. 0.1297 0.0391
5. 0.1718 0.0281
6. 0.1837 0.0081
7. 0.1633 0.0173
8. 0.1977 0.0169
9. 0.2216 0.0103
10. 0.2025 0.0023

The abovetableindicatesthe appraisal of both the conventional and planned technique. L essthe value of

MSE, better thetechniqueis.
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Fig. 4. MSE Analysis for Existing and Proposed Technique.
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Theabove plot clearly showsthat the M SE value for the proposed technique hasdecreased thereby proving
that its better techniquesthan the existing.

Root M ean SquareError (RM SE)

Because of RM SE have to minimize; so our target isto reducethem RM SE around feasible. It isactually
shownthat RMSE islessin our event therefore planned dgorithmoffersgreater results.

1 mo1NC N ) )
RMSE = \/%Zj_é v ol (5, k) = TG, k)2
Table4. RM SE evaluation table.

I mage No. Conventional Technique Planned Technique
1 0.3916 0.1254
2. 0.4620 0.0867
3. 0.4191 0.1685
4, 0.3602 0.1979
5. 0.4145 0.1675
6. 0.4286 0.0901
7. 0.4041 0.1317
8. 0.4446 0.1298
9. 0.4707 0.1013
10. 0.4500 0.0483

Theabovetableillustrates evauation of both the conventional and planned method. Lessthevaue of RMSE,
better thetechniqueis.
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Fig. 5. RM SE Analysis for Existing and Proposed Technique.

The aboveplot clearly showsthat the RM SE vaue for the proposed technique hasdecreased thereby proving
that it isbetter techniquesthanthe existing.
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6. CONCLUSON

Thispaper has offered anove agorithmwhich improvesthevisua quality of underwater images. I n spite of
thefact the SV D centred techniquesupdate thelow contrast images by scaling their sngular value decompostion.
Theideabehind the proposed approach isquite simple and effective. Binary bat optimization hasability to find
optimistic adjustment factor. Therefore provides more optimistic results. Thispaper hascompared the proposed
techniquewiththeexisting based uponthefollowing parameters: Peak signd to noiseratio, Mean squareerror, and
Root mean square error. The simulation outcomeillustratesthe proposed technique provesfairer outcomesthan
the conventiond technique. Thiswork hasnot considered the effect of the noise inimages, thusin near future we
will propose ahybrid technique by using proposed technique and some suitablefiltering approach.
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