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ABSTRACT 

The image captured in outdoor scene are highly despoiled due to poor lighting situation or due to turbid medium in poor weather, 

such as haze, water droplets, dust particles or due to submergence in water. So due to these particles the irradiance coming from 

the object is scattered or absorbed between the digital camera and the captured object. It produces an effect called haze, which 

trim down the overall contrast in images and led to color shift, affecting the visibility of image. This paper highlights the 

comparative review of approaches for outdoor hazy and underwater images visibility enhancement and restoration. 

Keywords –Underwater image, Dark channel prior, Median filter, CLAHE, Transmission map. 

1. INTRODUCTION 

The image processing is the immense emerging field in the era 

of technology of machine vision, machine intelligence and 

automation for real time processing or the post processing of 

the image captured in diverse atmospheric circumstances. The 

image captured in the outdoor sight are highly degraded due to 

the poor lighting situation or over lighting condition or due to 

the presence of unlike suspension particle like the water 

droplets or dust particles.  

So due to these particles the irradiance approaching from the 

object is scattered or absorbed. And hence the phenomena of 

haze, smoke and fog occurs. So the images are despoiled and 

the color, contrast are shifted from its original irradiance at the 

time of capture of the image. If the image is de-hazed then it 

can be processed and can be implemented it the field of the 

computer vision analysis and robotics. 

Computer vision methods are being used in a special areas e.g. 

mine detection, check up of underwater power and 

telecommunication cables, pipelines. Generally an object can 

be known by its appearance and is characterized by shape, size 

its color, texture. As we travel deeper in to the water the 

potency of light beam are scattered and attenuated and the 

scene radiance of an object spoil exponentially.  

The main reason behind the color degradation is the disparity 

in the wavelength of color channel as we travel deeper in to 

the ocean water. Depending on the wavelength the colors drop 

off one by one. Every color has its own wavelength like red 

color consist the lofty wavelength violet vice versa. So due to 

shortest wavelength of blue color it covers a longest path 

inside the water. It makes the underwater subjugated only by 

the blue color [24]. 

Presently, some software tools used for image improvement 

are semi automated, though, these tools are functional to 
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normal images, but are not appropriate for underwater images. 

Most accessible software tools used in research, education and 

scientific laboratories along with industry to filter out the 

undesired features.  

2. ATMOSPHERIC OPTICAL MODEL 

The images acquired in a participating medium can be 

represented as a complex interaction between the light, the 

medium and the sight.  

 

Figure 1 [14]: Formation of outdoor hazy image 

In underwater environments, the absorption represents the 

intrinsic characteristics of the medium, thus an improved 

model that describes the development of an image in 

contributing medium can be declared as: 

 ( )    ( )  ( )   (   ( ))               (1) 

  

Where q is the pixel coordinate and I is the image obtained in 

a contributing medium. This model is suitable assuming that 

the medium is harmonized. 

 

Figure 2 [11]: Formation of underwater image 

3. LITERATURE REVIEW 

A. Kaiming He et al in [1,2] proposed a simple but effective 

image prior – dark channel prior to get rid of haze from a 

single enter image. The dark channel prior is a type of 

statistics of the haze-free outside images. It is based on a key 

observation that the majority of local patches in haze-free 

outside images enclose a few pixels which have very small 

intensities in at least single color channel. By means of this 

prior with the haze imaging model the author directly calculate 

approximately the depth of the haze and pick up a high quality 

fog free image. With the help of a haze imaging model and a 

soft matting interpolation technique, the author pick up a high 

quality fog-free image and generate a good depth map.  

The author approach was physically applicable and is capable 

enough to handle far-away objects even in the intense haze 

image without relying on important variance on transmission 

or surface shading in the input image. In particular, the 

method proposed cannot adequately deal with color distortions 

and difficult structures. In these situations, restored images 

will feature color shift and artifact effects.  The result contains 

few halo artifacts. The dark channel prior might not work well 

when the scene object is intrinsically alike to the background 

light over a big local region and no outline is cast on the 

entity.  

 

Figure 3 [1, 2]: a) Original Image d) Output Image 

B. Wei-Jheng Wang et al in [3] presented a new visibility 

restoration scheme which makes use of a mixture of the dark 

channel prior and the median filter operation in order to attain 

effective single image haze removal and halo effect with a 

complex structure. Because the key operation of the dark 

channel prior depends on the minimum filter, the transmission 

map will usually experience a loss of edge information when 

evaluation occurs. For this reason, the approach involves two 

important modules: A Depth Estimation (DE) module and A 

Visibility Restoration (VR) module.  

Initially, the proposed DE module designs an efficient refined 

transmission procedure which takes benefit of the median 

filter to preserve edge information and thereby circumvent 

generation of block artifacts in the restored image. The VR 

module recovers a high-quality haze-free image using the 

depth information to adequately cover the atmospheric 

particles present in real-world weather conditions. The dark 

channel prior technique is very helpful to clear the hazy 

images but fails in some particular conditions, to be more 
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specific, it was not able to enhance the sky regions where the 

sun is very dominant.  

C. Muhammad Hitam et al in [4] presented a novel method 

called CLAHE (mixture Contrast Limited Adaptive Histogram 

Equalization) color models that exclusively developed for 

underwater image enhancement. The method operates on HSV 

and RGB color models and both outcomes are united together 

using Euclidean norm. The investigational results show that 

the approach significantly improves the visual quality of 

underwater images by dropping noise and artifacts as well as 

improving contrast. 

 

Figure 4 [4]: a) Original Image c) Output Image 

D. Deepak Kr Naik et al in [5] proposed degradation detection 

and restoration algorithm, which detects the kind of 

deprivation using the circulation of the sight, it then uses the 

hybrid DCP based haze subtraction algorithm, if the image is 

despoiled due to atmospheric haze merely, otherwise it figure 

the negative of image first and then uses the hybrid dark 

channel prior to resolve the problem.  

When the haze of an image is entirely removed then it may 

look like unreal and physically invalid or the depth of the 

image may be loosed. So to keep some aerial perspective or 

the depth of the image method required to keep some amount 

of haze so that the image will be visually pleasant and contains 

high amount of visual information. To keep a quantity of haze 

a parameter (0 <≤1) is introduced in the transmission 

coefficient. The value of  depends upon different input 

setting. Its value varies from scene to scene. The proposed 

model fails to make the parameter “ ” adaptive for all 

weather situation.  

E. Hung-Yu Yang et al in [6] proposed an underwater image 

enhancement method based on dark channel prior. The author 

engaged the median filter as a replacement for of the soft 

matting procedure to estimate the transmission map of image. 

Besides, a color adjustment technique is used to enhance the 

contrast of color for underwater image. The observation shows 

that the proposed method can efficiently improve the 

underwater image and decrease the execution time. Besides, 

this method requires fewer computing resource and is 

appropriate for execution of the surveillance. 

The scheme lacked due to insufficient transmission map 

estimation because in the underwater image, the red hue of the 

range is largely absorbed by the particles and the histogram of 

the dark channel prior is very close in contour to the histogram 

of the blue channel. For this reason, the dark channel prior 

based on a minimum operator usually shows lesser intensity in 

underwater images due to the lower intensity of the red 

channel. Thus, in images of main underwater conditions, the 

dark channel prior method will often perceive less haze than 

that which really exists. The lack of red in the spectrum causes 

the incorrect judgment of dark channel prior. 

 

Figure 5 [5]: a) Original Image b) Output Image 

F. P. Drews-Jr et al in [7] presented a method to calculate the 

transmission in underwater environments which consists of the 

Dark Channel Prior (DCP). The method, called UDCP 

(Underwater Dark Channel Prior), basically believe that the 

green and blue color channels are the visual information 

resource in underwater, which enables a important 

improvement over existing methods based in DCP. Although 

the methods offered meaningful results, they lack both in the 

robustness and reliability. The employ of single image 

technique to repair image can improve the quality but is 

susceptible color distortion. 

G. Haocheng Wen et al in [8] proposed algorithm, in which a 

novel underwater dark channel is derived to estimate the 

scattering rate, and an efficient method is also presented to 

estimate the background light in the underwater optical model. 

The author proposed a new underwater optical model to 

illustrate the formation of underwater images and present an 

effective underwater image enhancement method based on this 

model. The author used underwater dark channel prior to 

estimate the scattering rate and the transmission of blue and 

http://ieeexplore.ieee.org/ielx7/6495585/6521952/6522017/html/img/6522017-fig-2-large.gif
http://ieeexplore.ieee.org/ielx7/6495585/6521952/6522017/html/img/6522017-fig-2-large.gif
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green light. The author also employs a novel and effective 

light attenuation difference based technique to estimate the 

background light of an underwater scene. The author assumed 

that the transmission in a local patch (x) is unvarying, which 

will introduce some block effect. Also the author does not 

focus on noise and color distortion issues. 

 

Figure 6 [8]: a) Original Image c) Output Image 

H. John Y. Chiang et al in [9] put forward that Light 

scattering and color change are two main sources of 

deformation for underwater images. Color transformation 

corresponds to the unstable degrees of attenuation encountered 

by light wandering in the water with diverse wavelengths; 

represent ambient underwater environments conquered by a 

bluish tone. Light scattering is because of light incident on 

objects reflected and deflected numerous times by particles 

nearby in the water before getting into the camera. This in turn 

lessen the visibility and contrast of the image captured.  

I. Huimin Lu et al in [10, 11] presented a new technique of 

enhancing shallow underwater optical images using weighted 

guided median filter and wavelength characteristics. 

Absorption, scattering and color alteration are 3 most 

important deformation issues for underwater imaging system. 

Light rays traveling throughout water are absorbed and 

scattered depending on the color wavelength. Scattering is 

caused by outsized floating particles, which causes the 

degradation of the image. The distortion of color occurs 

because diverse wavelengths are attenuated to different 

degrees, causing environments to be subjugated by a bluish 

tone.  

The author proposed a new imaging model for shallow water 

that reimburse for the attenuation inconsistency along the 

propagation path and an efficient underwater sight 

improvement scheme. The images then recovered are 

characterized by better coverage of the dark regions, a reduced 

noised level and better global contrast where the optimum 

details and edges are enhanced significantly. The method lack 

due to insufficient transmission map estimation. Also the 

author assumes the light for imaging is homogeneous and 

ignores the approach to correct the vignette effects under non 

uniform illumination circumstance. 

 

Figure 8 [10, 11]: a) Original Image b) Output Image 

4.LITERATURE GAP STUDY 

The inferences drawn from the literature are as follows:  

1) The method [1, 2] proposed cannot adequately deal with 

color distortions and complex structures. In these situations, 

restored images will feature color shift and artifact effects.  

The result also contains few halo artifacts. 

2) The dark channel prior method [3] is very useful to dehaze 

the hazy images but fails in some specific conditions, to be 

more specific, it fails to enhance the sky regions where the 

sunlight is very influential. 

3) The model [4] fails to generalize the approach for all color 

models other than RGB and HSV. 

4) The proposed model [5] fails to make the parameter “ ” 

adaptive for all weather condition.  

5) The method [6] lacked due to insufficient transmission map 

estimation because in the underwater image, the red hue of the 

spectrum is largely absorbed by the particles and the 

histogram of the dark channel prior is very close in shape to 

the histogram of the blue channel. 

6) UDCP, [7] although the methods presented meaningful 

results, they lack both in the reliability and robustness. The 

use of single image methods to restore image can enhance the 

quality but is susceptible to the scene characteristics and color 

distortion. 

7) The author [8] assumed that the transmission in a local 

patch (x) is constant, which will introduce some block effect. 

Also the author does not focus on noise and color distortion 

issues. 

http://ieeexplore.ieee.org/ielx7/6560459/6571764/6571956/html/img/6571956-fig-3-large.gif
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8) WCID, [9] suffer from errors in the rate of light energy loss 

which will affect the precision of both the water depth D(x) 

and the underwater propagation distance d(x) derived. 

9) The method [10, 11] lack due to insufficient transmission 

map estimation. Also the author assumes the light for imaging 

is uniform and ignores the approach to correct the vignette 

effects under non uniform illumination condition. 

5. CONCLUSION 

In the literature, few approaches have been proposed to 

enhance the outdoor hazy images: using additional 

information or multiple images. Depth based scheme require 

the rough transmission information either from the known 

models or user input and Polarization based technique to 

remove the haze effect using two or more images taken with 

varying degrees of polarization. Similarly few approaches 

have been proposed to enhance the underwater image: using 

specialized hardware, multiple images under different 

conditions, stereo images and polarization filters.  

Despite the fine results, the methods that rely on particular 

hardware are costly and complex. Besides, they are tough to 

implement with automatic acquisition. In the stereo systems 

methods, the implementation is difficult due to the strong 

effects imposed by the participating medium. Approaches 

based on multiple images need a number of images of the 

similar scene taken in dissimilar environment situation, which 

makes it of complex application in real conditions.  

Recently, single image has made significant progresses in haze 

elimination. The accomplishment of these approaches lies in 

using a stronger assumption. Therefore, in spite of the new 

advances that have already been attained, the problem of 

image renovation for underwater scenes & night images still 

demands much research attempts. 
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