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Abstract— Restoration of hazy image is an important issue in 

outdoor vision system. Image enhancement and dehazing 

remain a challenging problem as well as an important task in 

image processing. Image enhancement is really an important 

issue in image processing applications such as digital 

photography, medical image analysis, remote sensing and 

scientific visualization [1]. Image dehazing and enhancement 

is the process by which the appearance and the visibility of 

an image are improved such that the obtained image is 

suitable for visual perception of human beings or for machine 

analysis. It is useful not only from an aesthetic point of view 

but also helps in image analysis and object recognition, etc. 

Image captured under bad visibility often has a low contrast 

and many of its features are difficult to see. 
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I. INTRODUCTION 

Image enhancement and dehazing remain a challenging 

problem as well as an important task in image processing. 

Image enhancement is really an important issue in image 

processing applications such as digital photography, medical 

image analysis, remote sensing and scientific visualization 

[1]. Image dehazing and enhancement is the process by which 

the appearance and the visibility of an image are improved 

such that the obtained image is suitable for visual perception 

of human beings or for machine analysis. It is useful not only 

from an aesthetic point of view but also helps in image 

analysis and object recognition, etc. Image captured under 

bad visibility often has a low contrast and many of its features 

are difficult to see. Most of the cause of this phenomenon is 

due to lack of dynamic range in the imaging device, poor 

visibility or wrong setting of devices. So, it is of utmost 

importance to apply necessary corrections on the image 

captured before it can be used by the user, whatever the 

purpose may be. Image enhancement accomplished this task 

sometimes by simply remapping the values of the original 

image so that the output image has better contrast and clarity. 

 Image dehazing using the classical dark channel 

prior (DCP) also does this job based on the assumption that 

images without haze are colorful and contain textures and 

shadows. But we observe that the contrast and intensity of the 

output image after DCP approach unavoidably tend to lower 

than those of the real scene. In this paper, a practical method 

is proposed to remove haze from bad visibility outdoor 

images at real-time. Inspired by He et al. method a novel 

method which uses a simple but effective image prior, a 

variation of distance (VoD) prior, has been proposed to 

estimate the transmission map and remove haze from a single 

input image. The VoD prior is developed based on the idea 

that the outdoor visibility of images taken under hazy weather 

conditions seriously reduced when the distance increases. 

The thickness of the haze can be estimated effectively and a 

haze-free image can be recovered by adopting the VoD prior 

and the new haze imaging model. 

 This method due to its fast speed and the good visual 

effect is suitable for real-time applications. This work 

confirms that estimating the transmission map using the 

distance information instead the color information is a crucial 

point in image enhancement and especially single image haze 

removal. According to the atmospheric scattering theory, the 

imaging of hazy scene mainly consists of the attenuation of 

reflected light from the object to the camera and the scattering 

of air light reaching to camera. The model is shown in Fig.1. 

 
Fig. 1: Atmospheric Scattering Model 

II. BACKGROUND 

Images captured in hazy or foggy conditions are always 

degraded because of the scattering of atmospheric particles, 

which will influence the performance of computer vision 

system directly. Many dehazing methods are designed to 

improve the clarity and hue of hazy images. However, 

multiple images or additional information are usually 

required. For example, [4] obtained rough depth information 

artificially; [5] used the optical sensor system to calculate the 

depth of the scene; [6] constructed a 3D scene from known 

depth information; [7] captured multiple images with 

different polarization angles; [8] obtained the depth 

information of scene by capturing two images in different 

weather conditions. In recent years, single image dehazing 

methods have made a significant progress, most of which are 

designed based on assumption or prior knowledge [9, 11-16]. 

For example, [13] restored the image based on the prior 

knowledge that the hazefree image has a higher contrast than 

the hazy image. [15] Estimated the transmission map by 

assuming that the surface albedo and the transmission are 

locally uncorrelated. [10] Assumed that the hazy image was 

composed of two separate layers, and got depth information 

finally using the factorial Markov random field (FMRF). [12] 

Proposed a simple and effective method based on dark 

channel prior (DCP), which is inspired by dark-object 

subtraction technique. However, the method has high 

computational complexity because of soft matting operation. 

Although a number of methods have been developed to 

improve the computing speed, such as guided filtering [18], 

bilateral filtering [17] and edge preserving filtering [19], it is 

still difficult to run in real-time system [10,11]. In addition, 

because the sky region do not meet the dark channel prior 
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assumption, block effect or color distortion will appear in the 

restored image [20]. 

The model of hazy image can be expressed as: 

I (x) = J (x)t(x) + A(1− t(x))                        (1) 

 Where I (x) is the hazy image, J (x) is the haze-free 

image, A is the atmospheric light, and t(x) is the transmission 

rate. The purpose of image dehazing is to restore J (x) from I 

(x) by estimating the A and t(x) 

 The DCP theory [8] is originated from the statistics 

that in most non-sky patches, at least one color channel has a 

low value in some pixels and tends to zero. The method uses 

soft-matting for transmission map refinement and has a huge 

computational complexity. Although a variety of methods 

have been developed to accelerate the transmission map 

refinement [7-12], it is still difficult to run in real-time 

system. In addition, because the sky region do not meet the 

dark channel prior assumption, color distortion will appear in 

the restored image. 

III. RELATED SURVEY 

Yuhei Kudo et al [1] propose a novel color image dehazing 

method based on fusing a visible and a near-infrared (NIR) 

images of the same scene. In outdoor scenes, image contrast 

of the captured images is likely to be lost by haze. Near-

infrared light is less scattered than visible light because of its 

long wavelength; therefore the NIR images have the contrast 

enough. Their approach restores the image contrast by fusing 

detail components of the NIR image into the visible image. 

To prevent overemphasizing haze-free regions by NIR 

information, they introduce weighting the NIR image using 

the transmission map. 

 Elisee A Kponou, [2] to deal with haze removal. In 

this paper, they use a simple but effective prior, a variation of 

distance (VoD) prior, to estimate the transmission map and 

remove haze from a single input image. The VoD prior is 

developed based on the idea that the outdoor visibility of 

images taken under hazy weather conditions seriously 

reduced when the distance increases. The thickness of the 

haze can be estimated effectively and a haze-free image can 

be recovered by adopting the VoD prior and the new haze 

imaging model. Their method is stable to image local regions 

containing objects in different depths. Their experiments 

showed that the proposed method achieved better results than 

several state-of-the art methods, and it can be implemented 

very quickly. Their method due to its fast speed and the good 

visual effect is suitable for real-time applications. This work 

confirms that estimating the transmission map using the 

distance information instead the color information is a crucial 

point in image enhancement and especially single image haze 

removal. 

 Yunping Zheng et al [3] in this paper, a scheme of 

improved single image dehazing based on NAM (Non-

symmetry and Anti-packing Model)-based decomposition 

and contextual regularization is proposed. Firstly, we 

introduced the basic idea of the Non-symmetry and Anti-

packing Model. And then the foggy image is decomposed 

using NAM for the dehazing process. 

 Finally, the boundary constraint and contextual 

regularization are used for the scene transmission. The 

experimental results presented in this paper showed the 

improvement of the dehazing effect by their proposed 

method. 

IV. COMPARATIVE ANALYSIS 

Parameters for the image dehazing are Peak Signal to Noise 

Ratio (PSNR), Mean square error (MSE), Mean and 

Lightness order error (LOE) 

A. MSE 

Mean square error is the error estimation between two image 

and PSNR is the error amount in the image, MSE can be 

computer as below 

MSE =
1

rc
∑ ∑(xij − yij)

2

CL

j=1

RW

i==1

 

 Where ‘r’ is the number of rows in the image ‘c’ is 

the columns in the image x is input image before data hiding, 

y is the output image after data hiding. 

PSNR: Peak Signal to Noise Ratio can be computed as 

PSNR = 20log10 (
2562

MSE
) 

 Lightness order error (LOE): LOE measure is based 

on the lightness order error between original image X and 

enhanced image Y .The LOE measure is defined as 

LOE = ∑ ∑ RDij

CL

j=1

RW

i=1

 

RDij is the relative order difference 

RDij = ∑ ∑ (U (Lx, Lijx
) ⨁U(Ly, Lijy

))

CL

j=1

RW

i=1

 

The lightness L of an image is the maximum of its three color 

channel. 

L = MAX(r,g,b)(Xij) 

Author Journal Work Outcome 

Yuhei 

Kudo 

IEEE 

2018 

Approach is to 

restores the image 

contrast by fusing 

detail components of 

the NIR image into 

the visible image 

LOE 

obtain is 

1.932 Db 

 

Elisee A 

Kponou 

IEEE 

2017 

a variation of distance 

(VoD) prior used to 

estimate the 

transmission map and 

remove haze from a 

single input image 

LOE 

observe is 

2.114 db 

Yunping 

Zheng 

IEEE 

2017 

a scheme of improved 

single image dehazing 

based on NAM (Non-

symmetry and Anti-

packing Model)-based 

decomposition and 

contextual 

regularization 

LOE is 

not given 

in the 

paper 

Table 1: Literature Work Summary 

 Outdoor images are degraded by haze. The degraded 

images have low image contrast. This seriously affects many 

computer vision applications such as video surveillance 



Image Dehazing Methods: A Review 

 (IJSRD/Vol. 6/Issue 09/2018/075) 

 

 All rights reserved by www.ijsrd.com 292 

systems and vehicle visual systems. Dehazing methods have 

attracted much interest in recent years. Generally, it is 

difficult to prevent the reflection of haze. To restore the image 

contrast, dehazing methods need to be performed. 

 To accelerate the processing speed, a fast single 

image dehazing method has to be develop near future which 

will be based on the atmospheric scattering model and gray 

projection. our future method will have transmission map is 

estimated roughly using minimum filtering which is based on 

dark channel prior and refined with fast average filtering. The 

gray projection method is adopted to obtain the atmospheric 

light. The subsection mechanism is designed to avoid the high 

light of sky region in recovered image, and Weber-Fechner 

Law is employed for color compensation in restored image. a 

optimized approach is planned to be develop in near future, 

in which the transmission map is roughly obtained with DCP 

and processed with a fast average filtering to improve the 

running speed. By gray projection, the atmospheric light is 

obtained. And after the restoration of haze-free image, the 

intensity compensation is employed to increase the visual 

effect. The future planned algorithm must achieves satisfied 

result with a low computation cost. 

 
(a) 

 
(b) 

Fig. 2: Example of Dehazing (a) Hazy Image (b) Haze-Free 

Image 

V. CONCLUSION & FUTURE ASPECT 

As the effect of the pollution of environment, the fog and haze 

weather happen more frequently than ever before. The light 

reflected from the object will be attenuated, scattered or 

diffused in the air by fog, dust, and haze in this weather which 

causes that the pictures taken under this condition usually 

share the poor visibility and low contrast. Dehazing is the 

process of removing the haze effect from the image and it can 

improve the visibility and contrast of the image. Paper work 

discussed the various method developed for the dehazing of 

the images and also discussed the future solution for the 

hazing issue with the images. 

 The paper work is an review of various methods 

available for the image dehazing here paper work made a 

analysis of different works and the available problems in 

image dehazing, near future A method with advance image 

dehazing method can be developed, where all the problems in 

image dehazing will be tried to be resolve with image 

segmentation and Discrete cosine transformation and a 

modified HSI image averaging filter. in near future developed 

method can be compare with available work on PSNR and 

LOE parameters. 
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