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Abstract: Underwater images mainly suffer from the problem of poor color contrast and
poor visibility. These problems occurred due to the scattering of light and refraction of light
while entering from rarer to denser medium. Scattering causes the blurring of light and
reduces the color contrast. These effects of water on underwater images are only not due
the nature water but also because of the organisms and other material present in the water.
Image enhancement is the process of improving the quality of the input image so that it
would be easily understood by viewers in the future. Image enhancement improves the
information content of the image and alters the visual impact of the image on the observer.
Many techniques and methods are established by researchers to solve the problem of
underwater image enhancement. In this paper different underwater image enhancing
techniques are reviewed and studied.
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INTRODUCTION
Underwater image enhancement techniques provide a way to improving the object
identification in underwater environment [1]. There is lot of research started for the
improvement of image quality, but limited work has been done in the area of underwater
images, because in underwater environment image get blurred due to poor visibility conditions
and effects like “absorption of light”, “reflection of light”, “bending of light, “denser medium ”,
and “scattering of light” etc. These are the important factor which causes the degradation of
underwater images [2], [3]. According to Anthony [4] the reflected amount of light is partly
polarized horizontally and partly enters the water vertically.
When light rays moves from the air to the water, it is partly reflected reverse and at the same
time partly enters the water. The total light amount that enters the water also starts reducing
start it goes deeper in the sea. Similarly, the water molecules also absorb certain amount of
light. As a result, the underwater images are getting darker and darker as the deepness
increases [5]. Not only the quantity of light rays is condensed when it goes deeper but also
colors drop off one by one depending on the wavelength of the color. The process of the light in
water can influence the overall performance of underwater imaging system. Forward scattering
generally leads to blurring of the image feathers and backscattering generally limits the
contrast of the images. The blue color travels the longest in the water and in depth due to its
shortest visible wave length. Which makes the underwater images having been dominated only
by blue color because of this effect of blue color the original color of any object under the
water is affected[].
II. LITERATURE REVIEW
Galdran et al. proposed a Red Channel method, where colors associated to short wavelengths
are recovered, as expected for underwater images, leading to a recovery of the lost contrast.
The Red Channel method can be interpreted as a variant of the Dark Channel method used for
images degraded by the atmosphere when exposed to haze [6],[7],[9]. From the pre-processing
filter has been assessed on natural underwater images with and without additional synthetic
underwater degradations as proposed in [2]. Underwater perturbations we added are typical
perturbations observed and it has been tested with varying degrees of severity. We simulate
blur and unequal illumination using Jaffe and McGlamery’s model [8], [10].Gaussian and
particles noise as additive contributions to the images and finally reduced color range by
histogram operation.
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I.

UNDERWATER IMAGE DENOISING

LeiFei and Wang Yingying have proposed proposes a de-noising method based on wavelet
threshold and sub band enhancement method for image de-noising. The method proposed
tries to improve the results, by removing the noise, improve the contrast, by maintaining the
quality of image [11]. In order to achieve better de-noising effect, authors have suggested doing
some pre-processing before wavelet threshold de-nosing [12], [13]. The pre-processing
contains two steps, the first step, and use of Homomorphic filtering technology to eliminate the
non-uniform illumination and balance contrast. This step reduces the illumination changes,
sharpen the edge details, preserve details and minimize the noise in the image. The second
step, apply Gaussian low-pass filtering for smoothing image [14]. The proposed algorithm
combining adaptive threshold with adaptive output of the threshold function get a higher peak
signal to noise ratio (PSNR). In addition, the method has achieved good visual effects and not
only protect the image
detail information but also overcome the disadvantages of soft and hard threshold in a certain
extent. It achieves good de-noising effect [15].
II.

UNDERWATER IMAGE ENHANCEMENT

Image Enhancement is a method to improve the quality of a blurred image. Image gets
distorted during the process of acquisition because of light intensity, angle of capture and Short
comings of sensing device. Enhancement provides better input for automated image
processing. A lot of efforts have been made to enhance low contrast images by improving
various factors, such as enhancement of contrast, sharpening, denoising and improving the
color accuracy [16], [17]. Pulung Nurtantio et al. [18] proposed a method for image
enhancement using adaptive filtering base on CLAHE using Rayleigh Distribution [19].
1. Contrast stretching: Contrast stretching is a straightforward image enhancement method
that is used to improve, enhance the image contrast by `stretching' the series of intensity
values [20]. A measure of image’s dynamic range or the "broaden" of image’s histogram is
the contrast of an image [36].
2. Homomorphic filtering: The homomorphic filtering is utilized to fix non-uniform
lighting to reinforce contrast from the impression. This is a frequency filtering technique. It
is the most utilized system on the grounds that it redresses non-uniform lighting and
sharpens the picture.
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3. Anisotropic filtering: Anisotropic filtering disentangles picture components to enhance
picture division. This channel smoothes the picture in homogeneous range however
conserve edges and upgrades them. It is utilized to smooth compositions and diminishes
relics by erasing little edges enhanced by homomorphic filtering.
4. Red channel method: In this method, colors associated to short wavelengths are recovered,
as expected for underwater images, leading to a recovery of the lost contrast [21]. The first
thing in this method to estimate is the color of the water. Pick a pixel that lies at the
maximum depth with respect to the camera. It is assumed that degradation of image
depend upon location of pixel. After estimating the water light transmission of the scene is
estimated. Then Color correction is done.
5. Histogram equalization: Histogram equalization is a method for modifying image intensities
and contrast of image in image processing using the image's histogram. Histogram
equalization is helpful in pictures with backgrounds and frontal areas that are both bright or
both dim [22], [23],[24],[35][,37]. Sowmyashree et al. [8] have presented a relative study of
the different image enhancement methods used for enhancing images of the bodies under
the water. It also describes the various properties of water due to which the underwater
images are distorted and degraded.
6. Contrast Limited Adaptive Histogram Equalization (CLAHE):
a) CLAHE on RGB color model
RGB color is an additive color model which depicts hues regarding the measure of red (R), green
(G) and blue (B) present. It depicts what sort of light needs to be transmitted to create a given
hues present in the image. CLAHE can be applicable to all the three parts i.e. Red, green and
blue separately. The effect of full-color RGB can be acquired by combining the individual
components of model [25], [26], [27].
b) CLAHE on HSV color model
HSV color model defines colors in terms of the Hue (H), Saturation (S), and Value (V). HSV color
model is cylindrical-coordinate illustration of points in an RGB color model. This is the
characteristic of a visual sensation as indicated by which a territory seems to be related to one
of the color seen. The hue and saturation level don't have any kind of effect when value is at
max or min intensity level. CLAHE is applied on V and S components.
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7. WCID (wavelength compensation and image dehazing): WCID is an underwater image
enhancement method or technique which compensate wavelength. As discussed above,
two main causes of underwater image distortions are light scattering and color change.
Sometimes artificial light source is used to overcome insufficient lightening problem. But it
introduce additional luminance in the image.WCID is an only technique which handles
problems of light scattering, color change and artificial light source presence
simultaneously. This technique has a novel systematic approach to enhance underwater
images by dehazing algorithm.
III.

NOISE FILTERING

Filtering is a process of removing the noisy elements which are present in digital images which
are horizontal to a variety of noise. Noise is the result of errors in the image acquisition process
that result in pixel values that do not reflect the true intensities of the real scene. There are
several ways that remove the noise which introduced in an image, depending on how the image
is created. Such as blur effect, pepper noise etc[28].
There are various ways in terms of filters to remove these noise two of them are,
i.

Removing noise through linear filter:

The linear filtering can be used to remove certain noise types. Some filters, for instance
averaging or Gaussian filters, are suitable for this reason, e.g., an averaging filter is helpful for
removing grain noise from a snap. As each pixel gets situate to the common of the pixels in its
surrounding area, local changes caused by particle are compact.
ii.

Removing noise through median filter:

Underwater image enhancement is also done with the help of one median filter [29] an
efficient and low complexity underwater image enhancement method which contains two
methods one is the Median filter which is used to approximation the transmission of input
image. The atmospheric light A is obtained by using dark channel prior. Further upgrading a
color correction quality is employed to enhance the color contrast of the object in underwater
[30], [31]. Median filtering is similar to using an averaging filter, in that every output pixel is put
to an average of the pixel values in the neighborhood of the corresponding input pixel. Though,
by median filtering, the value of an output pixel is determined by the median of the region
pixels, somewhat than the mean. The median is greatly less responsive than the mean to great
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values. Median filtering is consequently well able to eliminate these outliers without declining
the unevenness of the image [32].

IV.

PROBLEM STATEMENT

This paper covers the image enhancement techniques and the image quality enhancement
using filers, the atmospheric light is a major difficulty to process underwater images comes
from the poor visibility conditions under the water, scattering of light and light attenuation due
to all the reasons the underwater images suffers a lot and affect their visibility and the contrast
which they contain actually. Light attenuation limits the visible distance, at about 20 meters in
clear water and 5 meters or less in turbid or less muddy water.
Use of median filter which has proposed by Hung- Yu Yang, Pie-Yin Chen [33] which is used to
estimate the transmission of input image the atmospheric light is obtained by using dark
channel prior and used to remove the noise like pepper noise, with this method the noise can
be removed and the image which has less amount of noise and more improved image can be
achieved but the actual color contrast and less sharp image is less accurate than the original
image therefore in future there is a need of some method in addition to improve the quality of
these kind of underwater images.

V.

CONCLUSION

In this paper different underwater image enhancement techniques are reviewed and studied.
All the reviewed methods enhance the underwater images to great extent. We focused on a
comparative analysis of different techniques of underwater image enhancement to enhance
the quality of underwater images and different techniques used Color Stretching, USM filter,
Contrast enhancement to enhance underwater images. The approached used i.e. median filter
which is used to estimate the transmission of input image. The atmospheric light is obtained by
using dark channel prior. Further improvement a color correction quality is employed to
enhance the color contrast of the object in underwater and remove different noise particles.
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