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Abstract –Fog reduces the visibility of scene andDue to that performance of various computer 

vision algorithms is degraded. Formation of fog is the functionof the depth.There are some prior 

assumptions which needs to be considered in removal of fog.So basically fog removal algorithms 

work by estimating the depth.There are numerous applications of fog removal such as in case of 

tracking and navigation, consumer electronics, and entertainment industries. 
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I. INTRODUCTION 

 

A. Problem definitionCapturing an image in foggy weather conditions that images become 

degraded because of , the presence of air light. B. Objective To detect the air light in each 

regions of degraded image and restore degraded image. Removal of fog is fundamental for the 

tracking and navigation applications, consumer electronics, and entertainment industries. 

Removal of fog fromthe images as a preprocess,increases the accuracy of computer vision 

algorithms. A feature point detector can’t work properly if images have less visibility. If fog is 

removed and image is enhanced, then feature point detector can work with higher accuracy.The 

actual  definition of fog is a visibility of less than 1,000 m. This limit is approximate for aviation 

purposes, but for the general public an upper limit of 200 m is more perfect. Severe disruption to 

transport occurs when the visibility falls below 50 m. Main labels for these three types are 

aviation fog, thick fog and dense fog.  

 

A. What causes fog?  

 

Fog is occurs due to tiny water droplets suspended in the air. The thickest fogs try to occur in 

industrial areas where there are many pollution particles on which water droplets can grow.) 

 

Basically the images which are captured from outdoor in bad weather are of poor contrast. So 

due to the bad weather conditions light coming from the camera is scattered throughout in the 

atmosphere. And due to which quality of image gets degraded which needs to be recovered and 
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hence the additive or extra light comes in picture. This additive light is because of the fog 

particles this is nothing but Air light .Air light is not uniformly distributed in the image. Due to 

the bad atmospheric condition visibility factor of the image is degraded. Poor visibility degrades 

perceptual image quality and thus performance of the computer vision algorithms such as 

surveillance, tracking, and navigation is affected. So, it is very necessary to make appropriate 

changes in these vision algorithms so as to make them robust to weather changes.Weather 

conditions depends on size of fog particles.Because of the fog present in the scene whiteness in 

the scene is increased.Thus increasing whitening effect on the image/scene and resulting into 

poor contrast of the scene.  

 

(1) Radiation Fog: 

 

This type of fog occurs at night under clear sky with calm winds when heat absorbed by the 

surface of earth during the day is radiated into space. As the earth’s surface continuing to cool, 

provided a deep layer of moist air is present near the ground, the humidity will reach at 100% 

and fog will occur. Radiation fog varies in depth from 3 feet to about 1,000 feet and it is always 

found at ground level and generally remains stationary. This type of fog can decreases visibility 

to near zero at times and make driving very difficult. Valley fog is a type of radiation fog that is 

very common in the mountains of eastern Kentucky. When air along ridge tops and the upper 

slopes of mountains starts to cool after sunset, the air becomes dense and heavy and starts to 

drain down into the valley floors below. As the air in the valley floor continues to cool because 

of  radiational cooling, the air becomes saturated and fog ocurs. Valley fog can be very dense at 

times and make driving very hazardous due to decreased visibility. This type of fog tends to 

dissipate very quickly once the sun comes up and begins to evaporate the fog layer. 

 

 2)Advection Fog:  

 

Advection fog generally looks like radiation fog and is also the result of condensation. However, 

the condensation in this case is caused not by a decrease in surface temperature, but rather by the 

horizontal movement of warm moist air over a cold surface. This means that advection fog can 

sometimes will distinguished from radiation fog by its horizontal motion along the ground. Sea 

fogs are always advection fogs, because the oceans don’t radiate heat in the same way like land 

and so never cool sufficiently to produce radiation fog. Fog occurs at sea when warm air 

associated with a warm current drifts over a cold current and condensation takes place. 

Sometimes such fogs are drawn inland by low pressure, as often occurs on the Pacific coast of 

North America. Advection fog may also occur when moist maritime, or ocean, air drifts over a 

cold inland area. This mainly happens at night when the temperature of the land decreases due to 

radiational cooling.  
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3)Upslope Fog:  

 

Upslope fog occurs when light winds push moist air up a hillside or mountainside to a level 

where the air becomes saturated and condensation occurs. This type of fog usually form a good 

distance from the peak of the hill or mountain and covers a large area. Upslope fog occurs in all 

mountain ranges in North America. This generally occurs during the winter months, when cold 

air behind a cold front drifts westward and encounters the eastward facing slopes of the Rocky 

Mountains. As the cold, moist air rises up the slopes of the mountains, condensation occurs and 

extensive areas of fog form on the lower slopes of the mountains. This type of fog occurs when 

the air temperature is well below freezing and is composed entirely of tiny ice crystals that are 

suspended in the air. Ice fog will only be witnessed in cold Arctic / Polar air. Generally the 

temperature will be 14 F or more for colder in order for ice fog to occur.  

 

4)Freezing Fog:  

 

Freezing fog occurs when the water droplets that the fog is composed of are "supercooled". 

Supercooled water droplets stay in the liquid form until they come into contact with a surface 

upon which they can freeze. As a result, any object the freezing fog comes into contact with will 

become coated with ice. The same thing happens with freezing rain or drizzle.  

 

5)Evaporation or Mixing Fog:  

 

This type of fog occurs when sufficient water vapor is added to the air by evaporation and the 

moist air mixes with cooler, relatively drier air. The two common types are steam fog and frontal 

fog. Steam fog forms when cold air moves over warm water. When the cool air mixes with the 

warm moist air over the water, the moist air cools until its humidity increases to s 100% and fog 

occurs. This type of fog takes on the appearance of wisps of smoke rising off the surface of the 

water. The other type of evaporation fog is known as frontal fog. This type of fog forms when 

warm raindrops evaporate into a cooler drier layer of air near the ground. Once enough rain has 

evaporated into the layer of cool surface, the humidity of this air reaches to 100% and fog 

occurs. 

 
II.FRAMEWORK OF PROCESS OF FOG REMOVAL 
 
It has been observed that effect of fog is function of distance between the camera and the 

sceneDepth estimationcan be underconstrained if and only if we are working with a single image 

.usually for calculating the depth we require two imagesSome are having different methods few 

of them are working with input of single foggy image whereas few of them are working with 

more than one images. There is no issue when the input image is a single foggyimage whereas it 

is tough to deal when there are more than one inputted foggyImages.There are many algorithms 

proposed which work well in all situations when there is aSingle inputted foggy image but we 

need to address the issue which are encountered when there are multiple foggy imagesand there 
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we need to find depth. For calculating or estimating depth, depth Functionis usedand for that 

some prior assumptions are made general framework of removal of fog contains two basic 

stepsOut of which first one is removal of fog by calculating depth information ,second one is 

restoration. 

 
2. LITERATURE SURVEY 
 
Atmospheric particles like fog, haze are themain reason for bad atmospheric weather and due to 

the bad atmospheric weather scene is distorted and is not clearly visible This is due to the 

following two scattering processes, (i) light reflected from the object surface is attenuated due to 

scattering by particles, and (ii) some direct light flux is scattered toward the camera. Due to these 

effects result is the reduction of contrast with the increasing distance Due to the foggy weather 

situation perceptual quality of image is degraded which means contrast and color of image is 

highly degraded. The degradation level increases with distance from camera to the objectnow to 

recover such kind of image initially algorithms were developed which focused only on the 

improvement of contrast of image without any idea of the fog model.So such kind of algorithms 

can be categorized into two typesone is enhancement based and second one is restoration based. 
 
 
CONTRAST BASED ENHANCEMENT ALGORITHM: 
 
Scenes captured in foggy atmosphere suffer from degradation and this degree of degradation 

increases with increase of distance between the scene and camera and it is obvious that image is 

poor in contrast and color information is also degradedwhich means color characterisitics are 

degraded.Due to the foggy environment visibility of image is reduced as whitening effect is 

added in the scenewhich ultimately reduces the contrast of image Hence basic challenge is to 

nullify the whitening effect thereby improving the contrast of the degraded image. 
 
 
RESTORATION BASED ENHANCEMENT ALGORITHM: 
 
These methods require extra information aboutthe imaging environment and provide better 

results incomparison with enhancement-based methods. Thisextra information is in terms of 

estimation of scenedistance from the camera.Loss of visibility is mainly due to the two properties 

of light they areattenuation and airlight. Lightbeam coming from a scene point gets attenuated 

due toscattering by atmospheric particles. This phenomenonis termed as attenuation which 

reduces contrast in the imageor scene. This processis termed as airlight. Airlight increases with 

the distancefrom the object. 

 

How to work with restoration based enhancement method 

 

Step one is the air light and the attenuated light are calculatedso here we are considering a simple 

method to restore scene contrast from  bad weather image using depth segmentation of the 

scene.. The brightness at any pixel recorded by a monochrome camera is given. This process is 
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repeated for eachindividual point in the scene. After that total brightness variation is calculated. 

So then contrast stretching can be used for recovery of contrast in the foggy image.  

 

5. Performance Metrics 

 

Removal of fog is the qualitatively, but forresearch work, it is generally required to 

quantitatively measurethe performance of the algorithm. A fog-removedimage has more contrast 

by comparing to the foggyimage. Hence, contrast gain can be a good metric forthe quantitative 

analysis of fog removal algorithms.Contrast gain for all fog removal algorithms shouldbe 

positive. High contrast gain indicates good performanceof the algorithm. 

 

CONCLUSION AND FUTURE WORK 

 

Air light is the reason of degraded images .This is because of scattering of light by fog particles 

from the degraded image.So we need to propose an effective method which can remove air light 

from the degraded images 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 estimated using a cost function that is based on the human visual model, where 

a human is more insensitive to variations of the luminance in bright regions than in dark regions. 

The luminance image is generated by an appropriate fusion of the R, G, and B components. First 

perform the region segmentation of the YCbCr image. Then calculate the amount of airlight in 

each region. Then create an airlight map. These experiments on real foggy images confirm 

significant enhancement in image quality over the degraded image 
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