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Abstract: Underwater environments generally cause color cast or color scatter while photography. color scatter is due to
haze effects appearing when light reflected from thing which absorbed or may be scattered several times by particles of
water. Thesis work present a novel procedure for which is a special integration for various available techniques also it
has new approach in order to image stretching and image equalisation. Proposed procedure enhances shallow ocean
optical images or videos using stretching cum equalizing cum median filter and also as per wavelength properties. Ourkey
contributions are proposed include a novel shallow water imaging model that compensates in order to attenuation discrepancy
along propagation path and an effective underwater scene enhancement scheme recovered images are characterized by a
reduced noised level, better exposure for dark regions, and global contrast where finest details and edges are enhanced
significantly.

Keywords: HSMF: HSI stretching and Median Filter, ACCLAHE: Adaptively clipped contrast limited histogram equalization,
WCID: Wavelengthcompensationandimage Dehazing

I-INTRODUCTION
Theworkdoneinareaforunderwaterimage enhancementtill noweither usingmean or median filters orby using various
color stretching methods or by using equalizing, however no one has presented a modal which is integrated for various
technique, Thesisworkpresentanovel procedure forwhichisaspecial integrationforvariousavailabletechniquesalsoit
has new approach in order to image stretching and image equalisation [5]. Proposed procedure enhances shallow ocean
opticalimagesorvideosusingstretchingcumequalizingcummedianfilterandalsoasperwavelength properties.

II-METHODOLOGY

Theworkdoneinareaforunderwaterimage enhancementtill noweither using mean or medianfiltersorby using various
colour stretching methods or by using equalizing, however no one has presented amodal which is integrated for various
technique, Thesisworkpresentanovel procedure forwhichisaspecial integrationforvariousavailabletechniquesalsoit
has new approach in order to image stretching and image equalisation. Proposed procedure enhances shallow ocean
optical images or videos using stretching cum equalizing cum median filter and also as per wavelength properties. Our
key contributions are proposed include a novel shallow water imaging model that compensates in order to attenuation
discrepancy along propagation path and an effective underwater scene enhancement scheme. Recovered images are
characterized by a reduced noised level, better exposure for dark regions, and global contrast where finest details and
edgesareenhancedsignificantly.

Figure 1shownbelowshowsdesignworkflowproposedbybasework3
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Figurel: Designflowforbasework-3.
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Figure2 shownbelowshowsdesignflowforbasework2.

Proposed thesis work proposes a procedure to reconstruct underwater images that which is a combination for a
wavelengthcompensationand de-hazingalgorithm (IDWC). One hastodetermine distance between objectsand camera
using dark channel prior, then haze effects cause by Color scatter may be removed by de-hazing algorithm. Next, one has
to estimation photography scene depth using residual energy ratios in order to each. According to attenuation for every
wavelength, reverse compensation conducted to restore all distortion from Color cast. Proposed work has used slide
stretchinginorderto de-hazing. Firstly, proposed work use contrast stretching for RGB algorithmin order toequalizing
color contrastinimages. Then, proposed work applies intensity stretching and saturation HSI to improve true color and

thenresolve problemfor lightingusingwavelengthcompensation.
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Figure3Designflowforbasework-1.
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Using thistechnique, proposed work may control contrastratio in underwater images either by decreasing or increasing
value. This is carried out by employing a histogram for digital values in order to an image and redistributing stretching
value over image variation for maximum range for possible values . Furthermore linear stretching from S’ value may
provide stronger values to each range by looking at less output values. Here a percentage for saturating image may be
controlledinordertoperformbettervisual displays™®.

The contrast stretching algorithm is used to enhance contrast for image. This is carried out by stretching range for color
values to make use for all possible values. Contrast stretching procedure uses linear scaling function in order to pixel
values. Everypixelisscaledusingfollowingfunctionbelow:-

Po={(Pi-c)x(b-c)/(d-c)}+a

Where

Poisnormalizedpixelvalue;

Piisconsideredpixelvalue;

aisminimumvaluefor desirerange;

bismaximumvaluefordesiredrange

cislowestpixelvaluepresentinimage;

dishighestpixelvaluepresentinimage”

Asmaybeobservedfromfigure 1andfigure 2thattheyhave variousapproachesproposedworkisunique combinationfor
bothbaseworkwithmodifiedequalizingandstretchingapproach.

Figure 3 showsflowfor proposed workasfirstblockisinputimagewhich maybe any underwaterimage inany formatjpg
or bmp or any else, next RGB component isolation. A new equalizer been developed in order to equalizing RGB
components whichpullupall RGB componentswhichare lessthan50by specific factorgiventoitalsoperform contrast
stretching, thanafter new RGB starching performed inwhich R,>>R;& R,>>R;, soR,will pullupto200and Ry andR,
willpulldownto50,R,>>R&R,>>R; soR,willpullupto200andRgyandR,will pulldownto50,R,>>R; &R,>>R;, sOR,
will pullupto200and Ry and Ry will pull downto 50. After RGB stretching HSV stretching performedand at last median
filter for order 6 is been used this unique combination results very high quality output image as compare original
underwaterimage.
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Figure4:Proposeddesignflowprocesses.

Figure4aboveshowsthe proposedworkflowdiagram,themethod canbe understand by followingsteps:

Step 1(inputimage): here we caninputany image formour computer butwe have take the standard MATLAB image of
fish-1[3],fish-2[1]. Monster[1],fort[1], Nemo[1]and LizardIsland[2], thesimilarimages hasbeentaken by baseworks,
soforfaircomparisonitwashighlyrequiredtotakestandardimages.

Step2(Red, Greenandblue): red, greenand blue part of the image gets separated for the conversion of 3-D colorimage
into 2-Dimagesforbetteranalysisoftheimages.

Step 3 Adaptive Equalization: equalization performs individually on red, green and blue part of the images for
enhancingthecontrastoftheimage.

Step 4 RGB stretching: after performing adaptive equalization perform RGB stretching for enhancing colorsin RGB
imageformat.

Step 5 HIS stretching: after performing RGB stretching hue saturation and intensity conversion performs and HIS
stretchingdone, itwillbeenhancethelightningintheimage.

LetinputimageisxwhichisaRGBimage

R=x(:,:,1)

G=x(:,:,2)

B=x(:,:,3)

Firstproposedadaptive Equalizationneedtobedone

1
I=2(R+G+B)

_1< (R-=G)+ (R-B) >
A = cos
2,/(R—6)2+(R—B)(G—B)
H=A whenG > B
H=360—A whenB > G

Min(R,G,B
S=1-3 (—)

I
Let‘img’istheHSlimageanditsintensityblockisof3x3isasbelow,andtheintensity needtoenhancewithK coefficient
a b a
I = [c d b
d b e
Table1Histogramequalizationalgorithm.
Pixel a B C D e
intensity
Pixelvalue fl 2 3 f4 5
Probability | f1/9 f2/9 f3/9 f4/9 5/9
Cumulative | F1/9 f1+ f2 f1+1f2+41f3 fl1+f2+f3+f4 | fl+f24+€34+f44f"
probability 9 9 9 9
CP*k K*F1/9 1+ f2 f1+f2+1f3 f1+f2+f3+f4 f1+ €2+ 3 +f4 + {
oo AR o B e e M e
* K * K *K | *K
Floor Na= f1 + 2 f1 +£2 + {3
rounding | floor(k*F1/9) | Nb = floor [{ }* K] Ne = floor [{T} * K]
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Nd f1+ 2+ 3 + f4 + 5
f1+ 2 + £3 + f4 Ne:floor[{ 5 }*K]
=floor[{ }
9
*K]

Nc Nd Nb

Nd Nb Ne
I istheintensityframeofHSIimageof MXNDWT appliedon ‘I’

RGB-HSIstretching
let(x,y)arethepixelscoordinatesof ‘p’ inspacedomain
thenWisthereflectioncomponentand Zilluminationcomponentthen

Na Nb Na
o =

p(x, y)oo= Vgo(x, YZ(X,y)

where Z(x,y) = Z Z F(r,s).p(x —7,y —5s)

r=—0wS=—w0
—(x?+y?)

F(x,y)=Ae ¢
p(x,y) = W {FKxy) * p(x,y)}
w(x,y) = log1o(W(x,)) = logo(p(x,)) — logao(F (x,y) * p(x,¥))
w(x,y) will be the ratinex enhance of p(x,y)

let(u,v)arethepixelscoordinatesof‘q’ inspacedomain

II-RESULTS
Based on our methodology, final proposed work has developed results with software tool MATLAB and enhances
quality forunderwater images. Proposed work has developed this tool usingan object-oriented programming language.
simulations is been done in order to various underwater images and quality for all for them is been improved with very
goodamountinresearchwork lamshowingresultsofvarioustestimagesfish-1[3], fish-2[1]. Monster[1],fort[1] ,Nemo
[1]andLizardlsland[2]

Figure 1Originaltestimagesforgoldfish Figure2:Enhanced Imageof Nemo
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orignal RGB stretched

RGB+HSV stretched RGB+HSV-+itered

Figure3:testimageLizard Islandimageanalysis.

Table2:observedresults

Testimage MSE SNR

Fishl 0.00196 89.5178
Fish2 0.0015948 87.7243
Fort 0.004318 76.3761
Monster 0.001513 67.2707
Lizardlsland 0.007986 61.7178
Nemo 0.004599 96.9254

Table 2 above shows results observed in order to three testimages. Table 4.2 shown below shows comparative resultsin
whichourproposeddesignresultare beencomparedwithotherworkforsamegoal.

Table3:comparativeresults

PSNR Comparison

MFHS ACCLAHEandHomomorphismFilter | WCID
Fishl 89.5178 78.88
Fish2 87.7243 68.965
Fort 76.3761 69.877
Monster 67.2707 60.999
Nemo 96.9254 69.877

Table3MSE comparison

MSE comparison

Proposed Water-GAN
Lizardlsland 0.007986 0.103
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Itmaybeclearlyobserved fromtableandfigureabovethatinordertoproposedworkachieve highestPSNR (Peak Signal
to Noiseratio) as compare with base papersin order to all three testimages. In base paper work 1 nemo testimage isbeen
takenandtheyachieve PSNR for26.96and inbaseworkthreeinordertotestimage nemotheyachieve PSNR for9.6only
however inproposed work itis46.2 whichismuch higherthanboth base paper 1and 3, same results may be seeninfigure
4.18whichprovethatproposedworkisbetterthanallbasework.

IV-CONCLUSION

Theresultsshowsthat IDWC simultaneously resolved problem for Color scatter and Color castingalso enhancedimage
contrast and calibrated Color cast and produces high quality underwater images or videos. In present paper, proposed
work used slide stretching algorithm applies on both RGB and HSI color models in order to enhancing underwater
images. Main advantage for using two stretching models is because helps to equalize color contrast any type forimages
and also mention problem for lighting. Proposed approach has produced good results. Quality forimages is statistically
observed through histograms. Future work will include further evaluation for proposed approach. Itmay be clearly seen
that proposed procedure is bestamong available procedure with very high PSNR means significantly remove noise and
verylessMSEhenceithasverylowerror.
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