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Abstract— Underwater Image Processing is challenging due 

to the physical properties of underwater condition. Poor 

visibility of underwater images is a noteworthy issue for 

maritime applications of computer vision. This is mainly due 

to the presence of haze, fog, scattering and absorption. In 

order to solve such problem, the proposed technique is used 

to enhance and restore the underwater images using Multi-

SVM (Support Vector Machine) technique. Contrast Limited 

Adaptive Histogram Equalization (CLAHE) on the RGB 

image is used to improve the contrast and intensity of the 

original degraded image. Color correlation technique is 

carried out for acquiring ideal result on the experimental 

outcomes both subjectively and objectively. Finally, the 

underwater images are segmented by the Multi-SVM 

algorithm. The experimental results demonstrate that the 

proposed method provide better haze removal than the past 

strategy and furthermore monitors the underwater scenario 

effectively through different scenes captured during various 

climatic conditions. The upgraded images are described by 

better exposedness of dull areas, enhanced global contrast and 

edge sharpness. The proposed methodology is used to 

enhance submerged images with high accuracy and also 

delivers high quality haze-free images more adequately than 

the previous method. 
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I. INTRODUCTION 

The Underwater image processing zone has received 

significant consideration within the last decades, showing 

imperative accomplishments. Applications [7] range from 

examination of underwater scenes for the seaward business to 

the identification of fishes for organic research. 

 The physical properties of underwater make light 

carry on in an unexpected way, changing the presence of a 

same object with variations in depth, organic material, flows, 

temperature etc. Light attenuation [2] and color variations [3] 

are two principle sources of distortion for underwater image 

processing. Light is exponentially weakened, redirected and 

dissipated for several times by water particles which causes 

low contrast and Hazy image [4]. When specialized hardware 

[1] such as lasers, range gated camera systems or polarized 

cameras are not accessible then the Image quality has to be 

enhanced through software processing. 

 In previous work, Single image approach and 

adaptive gamma correction techniques [1] are utilized for 

image enhancement [2]. White balancing and color 

compensation approaches [1] are applied and evaluated by 

comparative qualitative and quantitative [1] evaluation. In 

spite of their profitable achievements these strategies 

experience the ill effects of various issues that reduce their 

practical applicability. 

 In contrast, this paper proposes a novel methodology 

where the input is pre- processed by color analysis [4] and 

median filter approaches [3]. contrast limited adaptive 

histogram equalization [2] is used to enhance the complexity 

of the image and that images are restored by Laplacian and 

Gaussian pyramids [6]. Before concluding, the images are 

classified by Multi-Support Vector Machine Algorithm [5] to 

provide enhanced image. = 

II. LITERATURE SURVEY 

In paper [1] Multi-Support Vector Machine method is 

proposed so as to avoid the presence of haze, fog, scattering 

and retention. The principle motive of this paper is the use of 

fusion strategy which requires only the single original image 

which propels the enhancement of wide range of underwater 

image. 

 In the work published in 2016 [2] by S.S Sankpal 

and S.S Deshpande made use of the metrics include average 

information entropy, average contrast level, comprehensive 

image quality assessment function for the augmentation of 

Non-uniformly illuminated deep underwater image using the 

maximum likelihood estimation. 

 In 2014 Pooja Sabu, Neelesh Gupta, Neetu Sharma 

[3] published a work that proposed the use of  Median Filter 

to estimate the transmitted input image. The light from the 

atmosphere is seen by using dark channel prior to improve the 

contrast of the debased image. 

 Next paper [4] proposes a novel visibility restoration 

approach. The proposed method applies refined transmission 

procedure to avoid block artifact. Subsequently transmission 

map is estimated, then the proposed method analyzes the 

color characteristics. Finally the visibility of input image is 

restored. 

 The principle motive of paper [5] is to recognize 

underwater image where the K-means clustering 

segmentation is implemented. It is discovered that the 

centroid value of the image area is used to enhance the 

neighboring pixels and the feature extraction is done by the 

value from the gradient of pixel. The dataset for the 

underwater image is trained and compared with resultant 

image feature. 

 In the paper [6] the use of Pyramid is demonstrated 

for example (Substantial data compression can be achieved 

by Pyramid with quantization and entropy coding). The task 

like texture analysis is done rapidly and simultaneously. 

 In the work published in 2016 [7], image analysis 

based on Multi- beam bathymetry sonar is presented for 

AUV’s, remotely operated vehicles. Through the integration 

of the image texture and land navigation parameter, the 

reference map is found through degree of match cube 

scanning. This paper is proposed to estimate the actual 

position of AUV. 
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III. EXISTING SYSTEM 

Image enhancement is the process of digitally manipulating a 

stored image using software. The principle method of 

underwater image enhancement [5] techniques is to process a 

picture so that the result is more appropriate than the original 

image for a particular application. Image enhancement 

techniques can be divided into two general classifications: 

A. Spatial Domain Methods 

B. Frequency Domain Methods 

A. Spatial Domain Methods 

Spatial Domain refers to the image plane itself and is based 

on direct manipulation of pixels in an image. 

1) Basic Gray-level Transformation Functions: 

Gray-level Transformation functions (also called intensity 

functions) are considered the simplest of all image 

enhancement techniques. The values of pixels [5] related by 

the expression of the form:  

S = T (r) 

Where, T is a Transformation that maps a pixel value r into a 

pixel value S. 

 
Fig.1. Basic gray-level transformation functions used for 

image enhancement. 

2) Gamma Correction: 

Each pixel [5] in a image has brightness level called 

Luminance. This value is between 0 and 1, where 0 means 

complete darkness (black) and 1 means brightest (white). 

Gamma Correction [1] function is used to correct image 

Luminance. 

Output_ Luminance = Gamma Correction [Input_ 

Luminance] 

 
Fig. 2: (a) Linear-wedge gray-scale image (b) Response of 

monitor to linear wedge (c) Gamma-corrected wedge (d) 

Output of monitor. 

3) Histogram Equalization: 

Histogram Equalization is a methodology for adjusting image 

intensities to enhance contrast [3]. Through this adjustment, 

the intensities can be better distributed on the histogram. The 

method is useful in images with backgrounds and 

foregrounds [2] that are both bright and dark. 

 
Fig. 3: Histogram Equalization 

B. Frequency Domain Methods: 

Image enhancement in the frequency domain is straight 

forward. Fourier transformation [6] of the image is computed 

for enhancement. 

1) Image Smoothing: 

The aim of Image Smoothing [2] is to reduce the impacts of 

camera noise, misleading pixel values, Missing pixel values 

and so on. 

2) Image Sharpening: 

The main aim in Image Sharpening [1] is to highlight fine 

detail in the image, or to enhance detail that has been blurred. 

C. Disadvantages of Existing System: 

 Low contrast images may result from poor illumination. 

 Quantitative and Qualitative value is very low. 

 Attenuation is very low. 

 Halo effects and insufficient estimation of the 

transmission map in the images. 

IV. PROPOSED SYSTEM 

Image Processing is a strategy of handling an original image 

to get the yield of enhanced type of a comparative picture just 

as attributes of the information picture. The initial step is 

obtaining the underwater image not the same as the normal 

images. Underwater image experience the ill effects resulting 

from the attenuation of the propagated light which depends 

on the light condition and depth of the landscape. 

 The underwater image is preprocessed by color 

analysis [4] which uses the Color Balance algorithm and 

Median Filter [3] to remove noise from an image or signal. 

 The image is further subjected to Contrast Limited 

Adaptive Histogram Equalization (CLAHE) [2]. This 

calculation is actualized to enhance the complexity of the 

image, the contrast is determined by the difference in the 

color and brightness of the object and other object within the 

same field of view, where the image is divided into tiles and 

contrast is improved for each tile and tiles rejoined by the 

process of interpolation. 

 After enhancing the contrast of image, the image is 

further subjected to restore the information using Laplacian 

and Gaussian Pyramids [6]. The Laplacian pyramid [6] is 

used for image compression which enables reconstruction of 

the high resolution image using the difference images on high 

levels. The Gaussian Pyramid [6] is used for texture synthesis 

where the subsequent images are weighted down using a 
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Gaussian average and scaled down. Using this technique, we 

compute the Mean Square Error (MSE) and Mean value in 

each of the RGB channels of the image. 

 The image will be classified by using Multi-Support 

Vector Machine algorithm [1] which is object based 

representation where the dimension of remote sensing 

imaginary feature space increases fundamentally, with this 

high precision underwater image is being delivered. 

A. Advantages of Proposed System: 

 The proposed methodology produce images with high 

exactness and also produce high quality haze-free images 

more effectively than the past method. 

 Resolution of images is high. 

 Attenuation value is high. 

 Luminance esteem is high. 

V. ARCHITECTURE DIAGRAM 

 
Fig. 4: System Architecture 

The user initially provides input image, which is corrupted. 

Color Balancing and Filtering approaches are applied to the 

input image and weights [1] are calculated by Contrast 

Limited Adaptive Histogram Equalization (CLAHE) to 

enhance the complexity of the image. The image is 

additionally exposed to restore the information using 

Laplacian and Gaussian Pyramids, then Multi-SVM 

algorithm segments and classify the image to provide 

augmented output image. 

VI. MODULE DESCRIPTION 

 Preprocessing 

 Image Enhancement 

 Image Restoration 

 Image Classification 

A. Preprocessing: 

The aim of preprocessing is an augmentation of image data 

by suppressing unwanted distortions. 

1) Color Analysis RGB Model: 

Color Analysis module uses the Gray world assumption to 

decide whether or not the average forces of the each shading 

channel are equivalent. 

 

       
Fig. 5: RGB model 

2) Median Filter: 

Median Filter is a non-linear advanced filtering technique, 

frequently used to remove noise from an image or signal. It is 

generally used in digital image processing under specific 

conditions, for protecting edges while expelling commotion 

from degraded image [1]. 

B. Image Enhancement: 

Contrast Limited Adaptive Histogram Equalization 

(CLAHE) is adopted to enhance the contrast of the image. 

Clipping limit is introduced to overcome the noise 

amplification issue in paper [2]. The main difference between 

standard AHE and CLAHE is that there is one additional 

progression to clip the histogram before the calculation of its 

CDF function. 

C. Image Restoration: 

Image restoration is the process of taking a corrupt/noisy 

image and evaluating the clean, original image. 

1) Gaussian Pyramid: 

In a Gaussian Pyramid, subsequent images are weighted 

down using a Gaussian average and scaled down. 

2) Laplacian Pyramid: 

A Laplacian Pyramid is fundamentally the same as the 

Gaussian Pyramid but saves the difference image of the 

blurred versions between each level. 

D. Image Classification: 

The goal of classification process is to order all pixels [5] in 

a computerized image into one of a few land cover classes, or 

“themes”. Multi-Support Vector Machine is a supervised 

machine learning algorithm that can be employed for both 

classification and segmentation of the degraded images [1]. 

VII. RESULTS & DISCUSSION 

The nature of the enhanced image was judged both in 

subjective routes from visual intrigue and presence of 

unwanted color relics as well as by utilizing objective factual 

measures. A substantial dataset of underwater images are 

taken and tested for experimental outcomes. Metrics such as 

Mean Square Error (MSE) and mean value in each of the 

RGB Channels of the image are calculated. 

A. Mean Square Error (MSE): 

The Mean Square Error (MSE) is computed by the following 

equation: 

 
 Where, IM1 and IM2 represent the original and 

upgraded image respectively. The extent of the image must 

be compatible with one another and it is represented by M*N. 
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B. Mean Value in RGB Channels:  

Mean value midpoints the red, green and blue channels 

together to form a monochrome picture at that point it 

averages every section, going down the lines, to get a line 

vector that is the mean of the segment intends to get the mean 

of the entire image. 

It can be calculated by the following equation: 

Mean Pixel Value = Mean (RGB Image (:)); 

 
Fig. 6: Mean Value in RBG Channels 

VIII. CONCLUSION 

The method presented in this paper is an effective and low 

complexity underwater image enhancement and restoration 

technique. It has been taken and tested for a substantial 

dataset of underwater images. The proposed method 

improves color contrast and furthermore enhances a wide 

scope of debased images to yield a favorable outcome with 

high accuracy and better execution in computer vision 

applications than previous methods. 

IX. FUTURE ENHANCEMENT 

The Proposed methodology viably yield near and surprisingly 

better outcomes with high precision than existing methods, 

however it is not reasonable for de-hazing underwater videos. 

For future work, the proposed approach can be additionally 

developed and assessed to test underwater recordings outline 

by casing. 
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