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Abstract— Fog reduces the visibility of a scene and thus the 

quality of several computer vision methods which use 

feature data. This is the function of the depth for the creation 

of fog. The calculation of depth data is under constraint 

issues if single image is obtainable. From this time, fog 

removal from image need expectations or preceding data. 

Fog removal techniques compute the depth data with several 

expectations, which are discussed in facts here. This 

structure is relayed on two clues: calculation of the 

perceptibility distance, which is computed from the camera 

forecast equations and the blurring due to the fog. Since, the 

water particles moving in the air, sky light gets dispersed 

and, emphasis on the origin zone, which is one of the 

shadiest zones of the image. Fog, haze and smoke are a big 

cause of road misfortunes. In the process of fog removal, it 

decreases the contrast level of the image that disturbs the 

visual value of the image. On the ground of computer 

vision, visual value and visibility level of an image is 

unnatural by air light and attenuation occurrences. Air 

elements, which present in the air and disturb the visibility 

level of anything, are known as noise between witness and 

object. 
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I. INTRODUCTION 

Fogs significantly influence miscellaneous human activities. 

Visibility reduced by fog may cause serious difficulties or 

even hazards in land, maritime and air transport. Sea 

navigation on more and more crowded routes and reservoirs 

becomes increasingly vulnerable to risks of collision. Hence, 

detecting fog, especially in the early stages of its 

development, is extremely important due to the threats it 

imposes on all kinds of traffic.  

Fog is a complex atmospheric phenomenon. Its 

development depends on multiple meso-scale pro-cesses, 

including vertical turbulent mixing in the boundary layer of 

the atmosphere and radiation of the ground surface. The 

development depends also on macro-scale regional 

environmental factors and synoptic situation (1). 

Furthermore, fog development is related to micro-scale 

physical processes of water droplet growth by water vapor 

condensation and droplets coagulation.  

The complexity of fogs development and their 

significant spatial and temporal differentiation re-quire 

diverse methods of atmospheric observations and 

measurements. Measurement and observation results from 

the ground meteorological observation network concern 

weather conditions identified in the vicinity of the 

observation site. Synoptic observations conducted at the 

weather stations provide only a local picture of the situation. 

Currently, fog analysis methods commonly use satellite data 

pro-vided in a wide spectrum of wavelengths and with high 

spatial and temporal resolution by the geosta-tionary 

meteorological satellites. The HRV (High Resolution 

Visible) channel of the SEVIRI (the Spinning-Enhanced 

Visible and Infrared Image) scanner on the MSG (Meteosat 

Second Generation) satellite yields 1 km resolution at nadir 

for images acquired every 15 minutes.  

Both fog and Stratus clouds are very close to the surface and 

their apparent temperature is similar which causes that they 

are hardly distinguishable from one another on satellite 

imagery. That is why the problems of fog and Stratus 

identification (dis-tinguishing from the ground) are usually 

treated jointly (2). The paper presents attempts to identify 

these on satellite images: on single spectral channel images, 

on differential images derived from two spectral channels 

and selected RGB composite images produced from a few 

spectral channels.  

 Pictures of outside scenes seized in corrupt climate 

suffer from poor contrast. Under bad weather conditions, the 

light reaching a camera is severely scattered by the 

atmosphere. So the image is getting highly degraded due to 

add light. Additive light is from from scattering of light by 

fog particles. Additive light is created by mixing the visible 

light that is emitted from different light source. This additive 

light is called air light. Air light is not uniformly distributed 

in the image. Bad weather reduces atmospheric visibility. 

Poor visibility degrades perceptual image quality and 

performance of the computer vision algorithms such as 

surveillance, tracking, and navigation. Thus, it is very 

essential to make these vision algorithms robust to weather 

changes. From the atmospheric point of view, weather 

conditions differ mainly in the types and sizes of the 

particles present in the space. A great effort has gone into 

measuring the size of these particles. Based on the type of 

the visual effects, bad weather conditions are broadly 

classified into two categories, steady and dynamic. In steady 

bad weather, constituent droplets are very small and steadily 

float in the air. Fog, mist, and haze are examples of steady 

weather. In dynamic bad weather, constituent droplets are 

1000 times larger than those of the steady weather. Rain and 

snow represent dynamic weather conditions.  

There have been some notable efforts to restore 

images degraded by fog. The most common method known 

to enhance degraded images is histogram equalization. 

However, even though global histogram equalization is 

simple and fast, it is not suitable because the fog’s effect on 

an image is a function of the distance between the camera 

and the object. Another effective method is to restore 

degraded images is scene depth method, but here required 

two images which are taken under different whether 

condition for comparing the image quality. When using the 

wavelet method also required several images to accomplish 

the enhancement. (3) 

II. WHAT IS FOG 

The certified description of haze is a reflectivity of fewer 

than 1,000 m. This frontier is suitable for flight 

determinations, but for the overall public and drivers as 

higher frontier of 200 m is additional realistic.There are 
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following three categories are aviation fog, thick fog and 

dense fog.  

A. What causes fog?  

Smog is obtained via small water [particles put off in the air. 

The higher fogs incline to happen in manufacturing areas 

where there are numerous pollution particles on which water 

particles can grow.  

B. Types of fog  

The main types of fog are: 

 

 
Fig 1: Different Types of Fog 

1) Radiation Fog:  

In this kind of fog systems at dark under clear heavens with 

cool winds when heat engrossed through the earth’s surface 

between the day is give out into space. As the earth’s 

surface carry on to cool, gave a deep plentiful layer of moist 

air is current near the ground, the moisture will reach 100% 

and fog will form. It fluctuates in depth from 3 feet to about 

1,000 feet and is continuously originate at ground level and 

usually leftovers stationary. This type of fog can decrease 

brightness to near zero at times and create motivating very 

hazardous. Radiation fog is  also called valley fog which is 

very general in the mountains of eastern Kentucky. As soon 

as air along edge at most and the upper slants of mountains 

originates to cool after sundown, the air turn out to be dense 

and heavy and begins to drain down into the valley floors 

below. As the air in the valley floor continues to cool due to 

radiational cooling, the air becomes saturated and fog forms. 

Valley fog can be very dense at times and make driving very 

hazardous due to reduced visibility. Once the sun comes up 

fog is disappearing very quickly and fog layer start 

evaporated. 

2) Advection Fog: 

 Advection fog very similar to radiation fog  and this is the 

result of the condensation.However, However In this case 

cause of  condensation is not by a decrease in temperature of 

the surface, but rather by the horizontal warm moist 

movement of air over the cold surface. It means that 

sometimes Advection fog differs from radiation fog  by its 

horizontal motion with the floor. Sea fogs are forever 

advection fogs, because of the oceans don’t radiate heat in a 

similar way as land and so never cool suitably to radiation 

fog produce. [3] Fog forms at the ocean when warm air 

associated with the warm current flow over a condensation 

and cold current takes place. By low pressure,such fogs are 

drain inland and occur on the Pacific coast of North 

America. Advection fog is also formed when ocean, 

maritime, air drifts over a cold inland area. This happens 

when the temperature of the land drops to radiational 

cooling at night. 

3) Upslope Fog: 

 Upslope fog forms when moist air is pushed by light winds 

up a mountainside or a hillside to a level where the air 

becomes condensation and saturated occurs. This kind of the 

fog commonly forms a good distance from the top of the 

mountain or hill and large area covers. Upslope fog occurs 

in totally mountain ranges in the North America. This 

commonly occurs at the time months of winter, when behind 

cold air  a cold front drifts encounters and westward the 

Rocky Mountains  eastward facing slopes. As the cold, 

increased moist air on the slope of the mountains,due to that 

condensation occurs and extensive areas in fog form on the 

lower the mountain slopes. This kind of the fog forms when 

the temperature of the air is well below freezing and is 

composed completely of small ice crystals that are balanced 

in the air. Ice fog will only be seen in cold Arctic / Polar air. 

14 F temperature will be  

or colder in order for the ice fog to happen.  

4) Freezing Fog: 

 Freezing Fog: Freezing fog happens when the droplets of 

water that the composed fog is "super cooled". Droplets of 

supercooled water remain in the state of liquid till they come 

into contact with a upon surface which they can freeze. As 

an end outcome, some object the fog freezing comes into the 

write to with will develop into covered with ice. The similar 

thing happens with drizzle or freezing rain.(3) 

5) Evaporation or Mixing Fog:  

Mixing Fog or Evaporation: This kind of the fog forms 

when sufficient vapor of water is added into the air by the 

moist air and the evaporation mixes with the cooler, 

relatively air  which is drier. Common kinds are frontal fog 

and steam fog. Steam fog forms when moves cold air over 

the warm water. When the cool air fusions with warm, moist 

air over  water, the moist air cools, till it reaches the 

humidity 100% and also fog forms. This kind of the fog 

takes the appearance of the wisps of rising smoke off the 

surface of the water. (3) The other kind of evaporation fog is 

known as the front fog. 

III. IMAGE ACQUISTIONMODEL 

When try to remove the fog for an image or video then the 

first step is acquiring that input image or video. The image 

is acquired using a camera. Videos can be considered as 

sequence of image frames. All the single image fog removal 

algorithms may be applied over the video frames also by 

regularly iterating them over each frame. Capturing of the 

image is done through CCD/CMOS sensor camera, etc. 

Sensor plane is used for acquisition (4). The irradiance 

received by cameras (5) when applies processing in real 

time system then uses the vertical camera (3) for capture 

image is also called on board vision. Authors in (6) used 

camera to convert 4D light field of a scene from 2D camera. 
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Fig. 2: Acquisition Model 

Satellites are used (7) when working over optical wireless 

links. The image may also be captured using polarization 

filter, which works on different degree of polarization [8]. In 

physical model foggy image is describe as- I(x) = J(x) t(x) + 

A (1 - t(x)) (1) In equation (I), I is observed intensity, J is 

the scene Radiation, A is global atmospheric light, t is 

medium transmission describing the portion of light that is 

not scattered and reaches the camera. Authors (6) use in 

vehicle cameras and on-board vision. On-board 

exteroceptive sensor used here to measure the proximity of 

any object with contact sensor and range sensor. Optical 

sensors are used over automotive vehicle (9). For measuring 

the atmospheric visibility distance charge coupled camera 

used for acquisition process (10). Transmissometer and 

scatterometer are used for measuring the visibility of light 

(11). Advanced driver assistance system (ADAS) is used by 

(12) for acquiring the emotion features. Optical devices are 

used for capturing the image is most common (II, 13). 

IV. LITERATURE VIEW 

Hiroshi Kawarabuki (2014) et al present that the algorithm 

for detecting  the degree of snowstorm automatically, still in 

most of the backgrounds are enclosed with flurry and the 

brightness is small through fogging. When it snows a lot, 

fog frequently occurs at the same time. Furthermore, 

diminishing snow grains have short luminous to the 

surroundings covered with white snow. To classify to deal 

with these circumstances, the proposed scheme creates an 

input picture obvious via haze removal. It presented the new 

haze removal technique which can be practical to not only 

the common scene but also the important snowy prospect. 

This system can eliminate the pressure of haze without 

depending on the score of brightness because the amount of 

fog removal is converted dynamically. The level of snowfall 

is projected from the amount of falling snow grains, which 

are extracted from the distinction among the in attendance 

defogged image and the environment image produced by the 

three-dimensional median. The experiments conducted 

below many degrees of snowfall have shown the efficiency 

of the proposed system.(14) 

Garima Yadav (2014) et al, it presented that Fog, 

haze and smoke are a large reason of road accidents. Fog 

reduces the luminance stage of the picture that disturb the 

image quality. In the field of computer vision superiority 

and brightness level of an image is exaggerated using air 

light and reduction phenomena. Air particles, which is there 

in the environment and influence the visibility step of 

anything, are also called redundant signal among observer 

and object. For increasing the visibility level of a picture and 

reducing fogging and clatter a variety of image 

improvement algorithms are used. After improvement again 

restores the improved image using restoration algorithms. 

For improving the visibility level four major levels are used. 

The first step is the acquisition process flow of foggy 

images. Second is the estimation process (estimate 

scattering phenomena, visibility level). The third is an 

enhancement process (get better brightness level, decrease 

fog level). The final step is a restoration process (restore 

improved picture). The objective of this document is to 

review state-of-art picture enhancement and re-installation 

algorithms for improving the eminence and brightness stage 

of a picture which give a clear image in bad climatic 

circumstance. It also compared prevalent methods in this 

region via performance of the methods keeping parameters 

frequent for significant study. At last, it provided the future 

work for running directions in this region for the 

readers.(15) 

Di Wu (2014) et al present that Image haze 

removal has become an important researching direction in 

computer vision because of the development of computer 

vision systems and its increasing demand. In the image 

acquisition process in bad weather conditions, such as haze 

and fog, which builds the image color gray, decrease the 

brightness and create the object features not easy to 

recognize. The bad climate not only lead to the disparity of 

the diagram effect of the image, but also to the drawback of 

the post processing to the image, as well as the difficulty of 

all types of instruments which rely on optical imaging, such 

as satellite remote sensing scheme,outdoor monitoring 

scheme and object recognition scheme. That’s the cause 

why they require development and restoration for the 

enhancement of the image effects and convenience of post 

processing. In this paper, it adds up the status of image haze 

removal methods. After that, quantitative and qualitative 

evaluations of these techniques are presented and the 

challenges of the existing haze removal method are 

summarized. Finally, he proposed some expectations to the 

future research in the field of image haze removal.(16) 

Richter present that The airflow into a room greatly 

affects temperature comfort inside. To attest the function of 

an air conditioning system that distributes air into a room, it 

is necessary to state important properties of the distributed 

air, as for example its location and shape. Therefore, the air 

is visualized by fog or other means. Consequently, its 

images are taken and are then evaluated. The images are 

edited and processed in the way of detecting information 

using mathematic methods, leading to a description and 

confirmation of the functions of the distribution system.(17) 
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Ashok Shrivastava (2013) et al present that  In this 

paper, reported algorithms for haze elimination are 

reviewed. During the process of fog removal, fog decreases 

the brightness of a site and thus the efficiency of many 

computer vision techniques which use feature statistics. The 

development of the fog which describes the function of the 

depth. Computation of depth information is below constraint 

trouble if the only image exists. Thus, haze removal requires 

guesses or prior information. Fog removal methods compute 

the depth data with many guesses, which are reviewed in 

details here. The haze elimination method has a broader 

application in tracking and navigation, and entertainment 

industries.(18) 

S. Bronte et al, it presented a real-time fog 

detection method with the help of an on-board low cost 

among camera, in a driving application. This algorithm is 

based on two clues: the computation of the brightness, 

distance, which is calculated by the camera projection 

equations, and because of the haze, the image has blurred. 

Because of the water droplets hanging in the air, sky light 

gets overlonged and, concentrate on the origin zone, which 

is one of the darkest zones of the image. The obvious 

consequence is that several parts of the sky present on the 

road. Also in haze scenes, the border strong point is 

decreased in the top part of the picture. These two sources of 

data are used to create this structure more tough. The last 

reason of this scheme is to expand an automatic vision-

based diagnostic scheme for caution ADAS of probable 

incorrect functioning conditions. Some experimental 

outcomes and the conclusion about this effort are 

presented.(19) 

V. FOG REMOVAL TECHNIQUES 

(1) Wiener filtering is based on dark channel prior: 

Wiener filtering (20) is used to respond to the 

problems such as color distortion while utilizing 

dark channel prior.The approximation of media 

function is rough which make a halo effect on the 

final image. Thus, median filtering is utilized to 

approximate the media function, so edges might be 

preserved. In the wake of making the median 

function more correct it is united with wiener 

filtering so the image restoration problem is 

transformed into optimization problem. Blurring is 

because of straight movement in a photo is the 

result of poor sampling. Every pixel in a digital 

representation of the photo ought to characterize 

the concentration of a single motionless point in 

opposite of the camera. If the shutter speed is 

extremely moderate and the camera is in 

movement, a given pixel will be an amalgam of 

intensities from a point along the line of the camera 

movement. 

 

 
Fig. 3: (A) Original Foggy Image (B) Weiner Defogged 

Image 

 

(2) Bilateral Filtering-This filtering (21) smooths 

images without affecting edges, by means of a non-

linear grouping of nearby image values. In this, 

filter replaces every pixel by a weighted average of 

its neighbor's pixel. The weight assigned out to 

each one neighbor pixel diminishes with both the 

distance in the picture plane and the distance on the 

intensity axis. This filter helps us to get come about 

quicker as contrast with other. While utilizing 

bilateral filter we utilize preprocessing and post 

transforming steps for better comes about. 

Histogram equalization is utilized as preprocessing 

and histogram stretching as a post preparing. These 

both steps help to manufacture the contrast of an 

image previously, then after the fact utilization of 

the two-sided channel. This algorithm is 

autonomous of the density of fog so can also be 

applied to the images taken in dense fog. It doesn't 

require user interference. It has a wide-ranging 

application in tracing and steering, consumer 

electronics and entertainment industries. 

 

 
Fig. 4: (A) Original Foggy Image, (B) Restored Image 

Using Bilateral Filtering 

VI. CONCLUSION 

In this paper, in order to realize a speedup of the haze 

removal method which is based on the min-max bilateral 

filtering. Many algorithms are developed for improving the 

visibility quality of an image in spatial domain but if these 

methods are applied in the frequency domain, then it 

produce better result and reduce the time to produce the 

output. In fog climate conditions, images turn out to be 

corrupted because of the presence of air light. This is 
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generated by scattering of light by fog particles. The air light 

map is generated using multiple linear regressions, which 

models the relationship between regional air light and the 

coordinates of the image pixels. Air light can then be 

calculated through a cost function that is founded on the 

human visual prototypical, where a human is more 

unresponsive to the disparities of the luminance in bright 

regions than in dark regions. In the future work, we will 

work on dark channel prior with Self Organizing Map 

(SOMA) filter for removing fog from the image. 
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