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Abstract—Human skin region segmentation from underwater images is a very challenging task in the field of 

face detection and recognition system. Underwater images always suffers from the low-contrast, non-uniform 

illumination, motion blur effect, scattering of light from different particles of different sizes, diminished 

intensity and color level due to poor visibility condition and suspended moving particles. Moreover, noises occur 

in images and reduce the effects arising out of these factors. This paper presents an efficient method for 

detection of underwater human skin color region images based on proposed filtering method. Experiment 

results show a good detection rate on underwater images taken from internet source. 
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I. INTRODUCTION 

Human skin region detection and segmentation from underwater images are very challenging tasks in the 

field of Underwater Image Processing and Recognition. A few works have been done in the field of sin region 

segmentation of underwater image compared to other topics of image processing. Underwater images are 

normally characterized by their poor visibility because light is exponentially attenuated as it travels in the 

water, and the scenes result poorly contrasted and hazy. According to light attenuation, the visibility distance 

at about 20 meters in clear water and 5 meters or less in turbid water. The performance of underwater 

imaging systems is disturbed by light attenuation process which is caused by absorption and scattering. 

Forward scattering normally leads to blur of the image features and backward scattering limits the contrast 

of the images. The dissolved organic matter and other components can effect in water. The amount of light 

is reduced in deeper of the water and colors drop off depending on their wavelengths. The blue color can 

travel across the longest in the water due to its shortest wavelength. The underwater image suffers from low 

contrast, non-uniform lighting, blurring, limited range visibility, bright artifacts, color diminished and 

noise.  

 

Manny researchers have used various techniques to improve the contrast level of underwater image.  The 

underwater image processing has been received an important topic since last few years due to its challenging 

nature as due to the presence of water, a number of additional degrading factors come into the scenario. 

However, a few works has been done related to enhancement of underwater image and detection of any object 

from underwater images than other topics of image processing. J. Sattar and G. Dudek proposed a work on 

spatio-temporal detection and tracking of biological motion underwater [1], but only when the motion of the 

diver is directly towards or away from the camera in their work. They also developed a technique based on 

robust servo-control for underwater robots using banks of visual filters [2].  J. Sattar and G. Dudek. also 

performed on the performance of color tracking algorithms for underwater robots under varying lighting and 

visibility [3]. On-line tracking systems, in conjunction with a robust control scheme, provide underwater 

robots the ability to visually follow targets underwater [4]. Despite of above work, a few work on skin region 

segmentation from underwater images has been done. 

 

In this paper a comparative results using different filtering technique for enhancing of underwater images 

has been introduced. The PSNR value has been calculated and showing after using different filtering 

technique for underwater images. Hence, the human skin color region has been correctly detected from 

filtered underwater images. 

 

The paper is organized in the following sctions: Section II, the overview of the proposed system is 

discussed. Experimental results using proposed technique are demonstrated in Section III. Finally, Section 
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IV concludes this work. 

 

II. PROPOSED SYSTEM 

In the first step, the input RGB color image has been converted into grayscale image. In the next step, the 

salt and pepper noise has been applied on grayscale image. After that, the median filter, average filter and 

Contraharmanic filter has been applied on resulting image. The proposed method has been obtained using 

combination of contraharmonic filter and median filter on underwater image after applying salt and pepper 

noise. Finally, the proposed algorithm has been compared with images found using three different filtering 

techniques and then human skin color region has been detected from the underwater images. 

A. Conversion of  RGB to Grayscale Image 

The main objective of this step is to generate an appropriate image for subsequent processing steps. The 

input color image is basically a Red-Green-Blue (RGB) color space consisting three components namely Red 

(R) component, Green (G) component and Blue (B) component. The RGB color space is not an optimal 

scheme for image processing for diffusion characteristic of the intensity information of RGB image across 

the three color components. This color space also is not efficient when dealing with “real world” images. The 

main drawback of the RGB color space in different applications with natural images is a high correlation 

between its components. For this reason, The RGB color image is converted into the grayscale image for 

pre-processing steps to enhance the underwater images.  

  

 

 

 

 

 

 

 

 

Fig 1. Images in Pre-processing steps 

B. Generating Noisy Image 

There are large numbers of noises are present in the underwater images. Noises caused by different 

blurring and lighting effects are very challenging task for removing from original images to enhance. In this 

step, salt and pepper noise has been added on grayscale images. Salt and pepper noise presents itself as 

sparsely occurring white and black pixels. RGB, Grayscale image and image after applying salt and pepper 

noise are shown in in Fig. 1. 

C. Proposed three filtering technique 

In this section, Median filter, Average filter and Contraharmanic filter has been introduced as follows: 

 

2.3.1 Median Filter: The Median filter is a nonlinear digital filtering technique used to remove noise. It 

replaces the value of a pixel by the median of the intensity levels in the neighborhood of that pixel 
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The value of the pixel at (x,y) is included in the computation of the median. Median filters are particularly 

effective in the presence of both bipolar and unipolar impulse noise. 

 

2.3.2 Mean or Average Filter: Mean filtering is a simple and easy filtering technique to implement 

method of smoothing images. It reduces the amount of intensity variation between one pixel and the next. 

The mean filter is computed using a convolution and is often used to reduce noise in images. It computes the 

average value of the corrupted image g(x, y) in the area defined by Sxy. The value of the restored image 
^

f at 

point (x, y) is simply the arithmetic mean computed using the pixels in the region defined by Sxy, 
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2.3.3 Contraharmonic mean Filter: The contraharmonic mean filter of a set of positive numbers is 

defined as the arithmetic mean of the squares of the numbers divided by the arithmetic mean of the numbers. 

It yields a restored image based on the expression  
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Where, Q is called the order of the filter. This filter is very efficient for reducing or virtually eliminating 

the effects of salt and pepper noise. For positive values of Q, the filter eliminates pepper noise and for 

negative values of Q, it eliminates salt noise. 

D. Proposed Enhanced Method 

There is a common problem of low contrast of light due to which image became blurred in the underwater 

environment. For this, large numbers of noises are present in underwater images. In the proposed algorithm, 

at first the salt and pepper noise is added to the image, and then the contraharmonic mean filter is applied for 

reducing noises from that image. Because, contraharmonic mean filter is very effective filtering technique 

for reducing salt and pepper noises from underwater images. This filter can eliminate both salt and pepper 

noise separately from same image. After that the median filter has been applied after reducing noises of 

image. The contrast of the image is increased for reducing of noise of image and also the illumination 

problem being solved to some extent.  The edges of underwater image can be detected clearly which leads to 

good detection of objects.  

 

A new feature based technique is used in the enhancement of underwater images. The illumination of 

light, depth of sea, moving of objects, turbulence all these can be calculated in the algorithm designed. 

E. Calculation of PSNR Value 

Peak signal-to-noise ratio (PSNR) is a ratio between the maximum possible power of a signal and the 

power of corrupting noise that affects the fidelity of its representation. Because many signals have a very 

wide dynamic range, PSNR is usually expressed in terms of the logarithmic decibel scale. In this paper we 

compared the various enhancement techniques in terms of parameter PSNR. 

F. Segmentation of Skin Color Region 

After enhancement of underwater image, skin color has been detected by segmented color space. For this, 

enhanced image is converted into binary form. Depending on ski region pixels, skin color region has been 

detected correctly. 

III. EXPERIMENTAL RESULTS AND DISCUSSIONS 

The overall work of proposed method has been simulated using MATLAB R2013a in a machine. The 

configurations of machine are 2.20 GHz Intel(R) Core(TM) i3-2328M Processor and 2.00GB of Installed 

Memory. The performance of proposed technique has been analyzed using some color underwater images 

from internet source. 

A. Results 

The experimental results have been discussed in this section and also compared with the results found in 

different filtering technique and proposed method.  The proposed method has been applied on underwater 

images from internet source. The use of contraharmonic mean filter followed by median filter has achieved 

the objective of reducing the problem of large number of noises present in underwater image. It is observed 

that noises are present for low contrast, non-uniform lighting, blurring and presence of unwanted 

components in water. The resulting images after applying meadian filter, average filter, contraharmonic 

filter and our proposed method on underwater images are shown in Fig. 2.  
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The peak signal to noise ratio of the images obtained by proposed method is compared with images 

obtained by three different filtering techniques. It is found that the proposed technique has higher peak 

signal to noise ratio (PSNR) value compared to the others and it indicates better fidelity of the enhanced 

image. The subjective quality of the image is increased than other images obtained by others filtering 

technique. The enhanced images are characterized by improved PSNR values, low noise levels, better 

exposure of dark regions. The comparison table with respect to PSNR value of enhanced underwater images 

are shown in Table 1. 

 

 

Fig 2: Results 

 

Table 1: Comparative Results 

 

IV. C

ONCLU

SION 

The 

proposed combined filtering method provides a better peak signal to noise ratio in underwater image 

enhancement where the problem of low illumination and very poor contrast are prime problems for heavy 

noises. This method improves the underwater images captured under blurry, stormy conditions. Skin region 

pixels has been detected clearly after enhancement of underwater images.  

 

In future work, this method helps to enhance the underwater images in complex situation in underwater 

such as turbulence of the sea water, salinity, distance between the camera and for moving objects in 

underwater. 

.  

Technique PSNR Value 

Median Filter 55.567 

Average Filter 21.786 

Contraharmonic Mean Filter 22.389 

Proposed Method 67.523 

   

   

Input Image Input Image Input Image 

Output Image 
Output Image Output Image 
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