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Abstract— Basic Haze removal methods are developed to 

adjust the saturation and contrast of an image which is fully 

covered by fog and moisture. These methods will enhance 

the quality of the reconstructed image, but eventually the 

removal of haze in this manner can change the luminance 

away from its ideal value. So haze removal involves a 

balance of improvement between luminance and contrast we 

improved an algorithm for haze removal as a luminance 

reconstruction scheme, in which an energy term is used to 

achieve favorable balance between luminance and contrast. 
The developed model based up on the luminance values for 

reconstructed image on statistical analysis of haze free 

images, there by achieving contrast values superior to those 

obtained using other methods for a given brightness level. 

We also developed a novel module for the estimation of 

atmospheric light using the color constancy method.  
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I. INTRODUCTION 

Haze removal algorithms are utilized to acquire clean, haze 

free pictures with improved saturation and contrast. haze or 

fog is brought about by tiny pressurized canned products 

disseminated in the air. Cameras and the human eye come 

up short on the affectability to make out these pressurized 

canned products; be that as it may, airborne particles can 
influence brilliance in different manners, for example, 

Rayleigh dispersing, Mie dissipating, and the Tyndall 

impact [1][2]. Specialists have seen that these impacts 

comply with Koschmieder's Law [3]. The strength of these 

effects on global atmospheric light is exponentially 

correlated to the depth of the scene. This observation 

provides a novelopportunity by which to formulate 

estimations of atmospheric light. The blending atmospheric 

model proposed in [4][5] accurately describes situations 

involving single scattering atmospheric lighting. The 

observed scene could be regarded as a global light veil 
blended with the real scene radiance at a particular ratio 

referred to as the transmission level. Using this model, a 

color image with 3*N known pixels would have 4*N+3 

unknown variables, such that the equation set would be 

Underdetermined. Further assumptions or prior knowledge 

related to scattering would be necessary to formulate an 

accurate prediction. Schechner et al. [6] sought to eliminate 

atmospheric effects by using a polarizer to identify the 

location with the highest polarization, which is indicative of 

the maximum scattering. Kopf et al. [7] paired a known 

Georeferenced Digital Terrain with an input photograph to 

obtain depth information directly. The objective is to 

identify a curve matching the true geometry of the scene in 

order to make parameter estimations in accordance with 

causal features within an input image. Gibson et al. [8] 

proposed a model for the removal of haze from video clips 

obtained using a fixed camera position, wherein some of the 
unknown variables can be eliminated using a clip containing 

time series data. 

The techniques above require extra gear or 

numerous pictures. Interestingly, single picture de-initiation 

strategies center more on picture upgrade than a reclamation 

dependent on severe physical laws. The greater part of these 

techniques depend on increasing the constricted sign with 

from the earlier information identified with dynamic range, 

immersion, or differentiation. In view of the perception that 

climatic light lessens differentiate, Tan et al. [9] tried to 

reestablish pictures by amplifying in-fix differentiate 
characterized as the aggregate of the slope utilizing a vitality 

amplification system. Tarel et al. [10][11] utilized the 

negligible reaction of shading channels as an option in 

contrast to the neighborhood differentiate vitality term. This 

methodology demonstrated exceptionally compelling 

concerning execution time with little impact on the last  

results. 

He et al. [12] revealed that any relationship 

between's the weakening of a nearby fix and dull articles is 

constrained by the accessibility of from the earlier 

information on neighborhood qualities. This changes the 
issue to one of revamping the whole transmission map 

utilizing a set number of dependable pixel values. Since the 

type of the mixing climatic model is like alpha mixing, the 

Dark Channel Prior (DCP) [13] was actualized with the 

Matting Laplacian Matrix (MLM) to refine the fundamental 

Darkest Channel shaped utilizing a sliding minima channel. 

This calculation was first proposed in [14] to deal with 

image matting. MLM refines the initially incomplete map 

as a soft constraint in accordance with the gradient 

distribution of the input image. In [15], Gibson et al. made a 

simple and clear explanation. They described the 

dichromatic properties of the atmospheric model presented 
in [4] using the Lowner-John ellipsoid and Principle 

Component Analysis. They restored a cluster of pixels from 

a particular object in the RGB space thereby demonstrating 

that the prior knowledge proposed in [13] is reasonable. 
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Fig. 1: flowchart of proposed method 

Fattal [16] proposed a model depicting the albedo 

utilizing a concealing capacity under the presumption that 

transmission and surface concealing are totally unrelated in 

the outside of the same article. Under this supposition, the 

albedo in a smooth neighborhood fix would in a perfect 

world be coplanar concerning environmental light and the 

watched scene. This model was experimentally stable i.e., a 

reasonable translation of the connection of all the 

components related with air impacts inside a solitary 

suspicion. This supposition that is alluded to as the shading  

line (CL). The CL technique is utilized to define an 
environmental light furthermore, transmission map utilizing 

cross approval, in which numerous patches demonstrative of 

the equivalent climatic light would be an sign that the 

estimation is valid. Fattal [17] as of late proposed a 

technique to refine a fundamental transmission map utilizing 

the Gaussian Markov Random Field (GMRF). GMRF 

contains a smooth Gaussian term to smooth out the 

subtleties at fine scales so as to guarantee that the 

transmission edge reaction is like that of the info picture at 

coarse scales. Sulami et al. [18] embraced a similar 

methodology in proposing Programmed Atmospheric Light 
Recovery (ATM) to measure the plenitude of patches 

characteristic of the equivalent air light. 

Recently, machine learning techniques are widely 

employed to build the transmission map from hazy images 

directly. Zhu et al. [19] recently proposed a framework 

using the color attenuated prior (CAP). This method is based 

on a simpleobservation that the difference between 

saturation and luminance in a haze-free image is generally 

close to zero. The depth of a scene is assumed to be a linear 

combination of saturation and luminance, and a machine 

learning phase iintroduced to ensure that the theoretical 

optimal coefficients can be obtained after maximization to 
the log likelihood using gradient descent. Unlike the 

aforementioned methods, this prior knowledge is global, 

thereby eliminating the necessity of refining the preliminary 

estimation. However, the author mentioned that the 

achromatic point may be a blind spot since achromatic 

objects always show maximal difference, which means that 

measurements of these objects may be erroneous. The 

author suggested introducing the Guided Image Filter (GIF) 

to overcome this situation . Some researchers have used 

hyper-heuristic frameworks to obtain prior knowledge. Cai 

et al.[20] discovered that some trained receptive fields could 

be used to produce results similar to those obtained using 

heuristic priors, such as the dark channel prior. This is an 

indication that deep convolution neural networks could also 

be used to construct prior knowledge. In [21], Ren et al. 

formulated training sets based on the NYU depth dataset  to 

improve the accuracy of simulations dealing with haze 

formation. They exhibited a multi-scale convolution neural 

system (MSCNN) that underscores the learning of nearby  

Information. Li et al. re-detailed a start to finish structure 
(AOD) to stay away from the need to gauge transmission 

and air light independently. This extraordinarily extended 

the adaptability of their system when working with systems 

intended for elevated level assignments, for example, de-

noising or reconstuction. 

II. MOTIVATION AND CONTRIBUTION  

We tried a few calculations with capacities like  (. ) what's 

more, found that this procedure is critical to the nature of the  

Re established pictures. In like manner, we recognized three 
essential absconds in condition of-craftsmanship techniques: 

First, the imperative in Eq. (1) makes it difficult to decide 

how transmission influences differentiate. For instance, 

transmission ought to be smooth with regard to profundity 

vagueness was referenced in [17]; in any case, this issue was 

not examined in any detail. Shockingly, we discovered that 

the customary vitality term really causes the lessening of 

differentiation. Second, customary techniques are incapable 

to accomplish a great tradeoff among luminance and 

differentiate; i.e., any improvement in quality after the 

expulsion of murkiness will in general move the luminance 
away from the perfect level. Over-immersion is a typical 

issue undermining the regular appearance of pictures. 

Lamentably, generally existing dimness evacuation plans 

will in general enlarge immersion as a direct result of 

boosting contrast. In this way, any endeavor to diminish the 

impacts of immersion expansion work counter to endeavors  

to help differentiate. Third, the exhibition of existing 

calculations is generally constrained due varieties in fog 

conditions (thick or light). Besides, the way that dimness 

expulsion calculations are utilized for different purposes 

implies that reproduction exactness furthermore, the 
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difference execution are deserving of consideration. Most 

joint edge-preserving algorithms impose an execution 

bottleneck. We found that in state-of-art frameworks, over 
70% of execution time is spent on edge-preserving 

interpolation. This can be attributed to the fact that 

conventional frameworks lack an explicit energy term 

associated with contrast as well as saturation in order to 

achieve a favourable trade-off between luminance and 

contrast while ensuring a short execution time. 

The method proposed in this paper includes three 

modules dealing with transmission, luminance, and 

atmospheric light estimation. The transmission module 

includes a generic energy term associated with contrast as 

well as saturation. We devised a configurable parameter, 

which decouples color from luminance in the reconstruction 
of contrast and saturation. The proposed parameter helps to 

preserve the natural appearance of images by minimizing 

the loss of luminance contrast. Our innovation simplifies 

haze-removal to a problem of luminance reconstruction, 

wherein the energy term is adjusted to achieve a favorable 

tradeoff between luminance and contrast. The proposed 

luminance module selects the parameters used in the 

reconstruction of luminance based on biological and 

psychometric statistics. 

We also proposed a module to improve the 

accuracy of atmospheric light estimation. A flowchart of the 
proposed scheme is presented in Fig. 1. To the best of our 

knowledge, no previous research in this field has 

specifically investigated the enhancement of contrast. Thus, 

we sought to demonstrate how a transmission map affects 

contrast and why conventional methods are ineffective in 

contrast enhancement. Experiments in Section V.B prove 

that our energy term makes it possible to achieve a more 

favorable tradeoff between luminance and contrast. The 

efficacy of adjusting saturation contrast is demonstrated in 

Section V.A. Experiments results demonstrate that 

decoupling color from luminance using the proposed 

parameter can help to reduce the loss of contrast loss in 
luminance reconstruction. This gives us a generic 

enhancement method applicable to all images, regardless of 

whether they are hazy, the effectiveness of which is 

demonstrated in Section V.E. We also developed an 

atmospheric light module to estimate the hue of the 

atmosphere using the color constancy method. In 

experiments, the proposed scheme outperformed state-of-art 

methods with respect to reconstruction accuracy and 

contrast preservation, as shown in Table IV. In seeking to 

shorten execution time, we found that our energy term could 

be rapidly solved using EAW and FJBF, as showed in Table 
V. The fact that these methods are susceptible to HALO 

effects could limit their applicability; nonetheless, we find 

this can be overcome via smoothing using a sigmoid 

function and FJBF. Each module of the proposed framework 

is formulated in the following section. 

III. THE PROPOSED METHOD 

Before introducing the proposed method, it is necessary to 

illustrate the roles of color and contrast in a haze-removal 
framework. 

A. Color in Haze-Removal Framework 

The atmospheric model is described as the scene radiance 

term and the attenuation term, as follows: 

I(X) =J(X)T(X)+A(1-T(X))                  (1) 

At position x, I(X) is the observed scene or the 

input image, J(X) is the radiance of the actual scene, A is the 

global atmospheric light, and T(X) is the transmission map. 

Atmospheric light in this model is assumed to be single-

scattered and homogenous. The latter part of Eq. (1) is 
usually called the attenuation term. As mentioned 

previously, the equation is indeterminate, and the solution 

relies on priorknowledge. The DCP method [13] relates the 

transmission map to the darkest channels. A preliminary 

estimate of transmission T*obtained from a preliminary 

estimation of Dark Channel   D∗
c 

  D∗
c = minΩ minc  

I(X)

A(X)
                            (2) 

The preliminary estimate of transmission could be obtained 

as 

T∗(X)=1-  D∗
c(X)                                       (3) 

where Ω indicates a region within a window and C 

refers to the color channels in the RGB color space. 

According to the definition of the HSV color system, 

saturation ( in the RGB space is defined as follows: 

S(X) =
MAXC   I(X)−MINC  I(X)

MAXC   I(X)
                        (4) 

The DCP method performs saturation 

maximization. If the assumption of zero minima response to 

J(x) is met, then saturation will always be 1, i.e., full 

saturation of all darkest points within region Ω. However, 

HALO effects appear due to divergence between ground 

truth edges and those in the transmission map. Function η(. ) 

is generally used to refine edges by ensuring that the refined 

transmission map has a gradient similar to that of the input 

image, thereby preventing artifacts. Augmenting the 

saturation of a single pixel is based on a comparison with 

the darkest point near that pixel in order to ensure sufficient 
saturation in the restored image. In this manner, function η(. 

) actually rationalizes the extent of saturation augmentation 

in accordance with edge distributions (which are highly 

correlated to depth) in order to prevent fully saturated 

results. The first term in Eq. (1) interprets saturation 

augmentation, and the last term should be correlated with a 

rational distribution of saturation. However, this 

interpretation does not indicate the relationship between the 

transmission map and contrast enhancement performance. In 

the following, we demonstrate that this actually works 

against contrast enhancement. 

B. Contrast in Haze-Removal Framework 

Following simple derivation, Eq. (2) can be rewritten as 

follows: 

1-J ̂(X) =
1−I(X)̂

T(X)
                                            (4) 

where the hat symbol indicates that a variable has 

been divided by global atmospheric light. If we define 

contrast as the gradient of the image, then optimization 

would simply involve finding the differential. 

Unfortunately, the resulting differential equation is 

untenable. Thus, we adopted a simpler strategy. We consider 
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the gradient with respect to Eq. (6) in the logarithm domain, 

as follows: 

∇ log(1-J ̂(X) ) = ∇ log (1 − I(X)̂ ) − ∇ log T(X)      (5) 
This derivation holds because it is divided by 

atmospheric light, which is usually the brightest area. Thus, 

that _/(_) will be less than 1 and after the log operator it 

remains a real number. However, due to the variability of 

most scenes, it is preferable to find a more general 

expression. Substituting t(x) with Eq. (4), the estimation of 

contrast at each point is proportional to the difference 

between the regularized input and the Dark Channel in the 

log domain, as follows: 

∇ log(𝐽 ̂(X) ) = ∇ log (𝐼(𝑋)̂) − ∇ log 𝐷𝐶(𝑋)          (6) 

Let us recall the conventional assumption made to 

the Transmission map in Eq. (1). According to the result 

derived using the DCP assumption in Eq.(4), if we substitute 
the Dark Channel into the transmission and replace the latter 

part in Eq.(1) with an estimation of the Dark Channel using 

constants a’and b’, then the general quadratic energy term of 

Eq. (1) can be written as follows: 

E=(𝐷𝐶 − 𝐷𝐶
∗ )2 +(𝐷𝐶 − ∑Ω 𝑎′𝐼 + 𝑏′)2                  (7) 

The latter part in Eq. (9) attempts to form an 

approximate Dark Channel from the input image. The fact 

that global atmospheric light is a positive constant and  𝐷𝐶
∗ is 

the minimal response of all color channels of I ensures that 

the intensity of  𝐷𝐶 and I both increase with an increase in 

atmospheric effects. Thus, the variance of 𝐷𝐶 should follow 

the variance of the preliminary Dark channel   𝐷𝐶
∗ , input 

image I and the intensity of attenuation in areas where 
variances are affected directly by the attenuation term. This 

phenomenon tends to be more pronounced when 

attenuation is severe, such that: 

∇I(X) α ∇DC(X)                                                   (8) 

IV. RESULT AND DISCUSSION 

In the proposed method an input image was taken which 

was having noise like fog. A luminance pattern was first 
obtained from the input image. Luminance is often used to 

characterize emission or reflection from flat, diffuse 

surfaces. Luminance levels indicate how much luminous 

power could be detected by the human eye looking at a 

particular surface from a particular angle of view. 

Luminance is thus an indicator of how bright the surface 

will appear. In this case, the solid angle of interest is the 

solid angle subtended by the eye's pupil. Luminance is used 

in the video industry to characterize the brightness of 

displays. A typical computer display emits between 50 and 

300 cd/m2. The sun has a luminance of about 1.6×109 

cd/m2 at noon. Luminance is invariant in geometric optics. 
This means that for an ideal optical system, the luminance at 

the output is the same as the input luminance. For real, 

passive optical systems, the output luminance is at most 

equal to the input. As an example, if one uses a lens to form 

an image that is smaller than the source object, the luminous 

power is concentrated into a smaller area, meaning that the 

luminance is higher at the image. The light at the image 

plane, however, fills a larger solid angle so the luminance 

comes out to be the same assuming there is no loss at the 

lens. The image can never be "brighter" than the source. 

From the luminance image a transparent image is obtained 

so that it was very convenient to us to identify haze free 

image. Transparency is often an "extra" for a graphics 

format, and some graphics programs will ignore the 
transparency. One color entry in a single GIF or PNG 

image's palette can be defined as "transparent" rather than an 

actual color. This means that when the decoder encounters a 

pixel with this value, it is rendered in the background color 

of the part of the screen where the image is placed, also if 

this varies pixel-by-pixel as in the case of a background 

image. In the DCP-based dehazing algorithm [10], the dark 

channel is first constructed from the input image. The 

atmospheric light and the transmission map are then 

obtained from the dark channel. The transmission map is 

further refined, and the haze-free image is finally 

reconstructed. 

 
Fig. 2: Results obtained using proposed method a) Input 

image b) luminance map c) Transparency map d) Dark 
channel map e) De-Haze image. 

Finally it was also obtained that the variation of 

different haze removal parameters with respect to the 

percentage of pixel values as shown below. 

 
Fig. 3: the variation of haze removal parameters with respect 

to the percentage of pixel values. 
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Finally the below tabularform represent values 

obtained for different haze removal parameters which 

consists of PSNR, MSE,RMSE, dehaze input, correlation 
factor, average diference, structural content,maximum 

difference. 

Parameter Value 

PSNR 67.169336 

MSE 0.012478 

RMSE 0.111705 

DEHAZE INPUT-daq  SSIM-ind 99.817830 

CORRELATION FACTOR 81.724655 

Avg.DIFFERENCE 9.886794 

STRUCTURAL CONTENT 146.479496 

MAX.DIFFERENCE 24.962702 

Table 1: different parameter values obtained by the 

proposed method. 

V. CONCLUSIONS 

Novel Haze removal methods are developed to adjust the 

saturation and contrast of an image which is fully covered 

by fog and moisture. These methods will enhance the 
quality of the reconstructed image. So haze removal 

involves a balance of improvement between luminance and 

contrast we improved an algorithm for haze removal as a 

luminance reconstruction scheme, in which an energy term 

is used to achieve favorable balance between luminance and 

contrast. The developed model based up on the luminance 

values for reconstructed image on statistical analysis of haze 

free images, there by achieving contrast values superior to 

those obtained using other methods for a given brightness 

level. We also developed a novel module for the estimation 

of atmospheric light using the color constancy method 
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