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Abstract— Shadow Detection is one of the crucial image 

organizing mode utilized in various applications as 

preprocessing phase to separate the illusion sector over the 

image. The validity of parallel applications turns on the 

valid segmentation and other processing throughout the 

image. The presented work is about to compare the shadow 

detection and removal techniques from an accurate 

extraction of the shadow area over the image. In this work 

four different methods are compared with each other and 

best technique for restoration is selected. There are various 

techniques like neighbor based region lighting, additive light 

model, combined model based shadow removal methods. 

The result analysis will be driven under different 

parameters. The work is implemented in matlab 

environment. 
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I. INTRODUCTION 

Image segmentation was, is and will be utmost research 

concept for various image processing and organizing 

researchers. The basis are striking and applications 

countless: majority of computer vision and image analysis 

problems demand a partition or segmentation level for the 

sake to observe objects or partition the image into regions 

which can be examined homogeneous according to a stated 

standard on, such as color, motion, texture, shape, etc.  

Clustering is the exploration for precise 

classification in the attribute space. It is expected that these 

groups have different structures and that can be clearly 

differentiated. The clustering function divides the details 

into number of separations, which are manuals in the n-

dimensional feature space. These separations define a limit 

order across the space the non identical groups and depend 

on the purposes used to prototype the data distribution.  

Edge detection cites to the approach of 

distinguishing and revealing intense terminating in an 

image. The discontinuities are immediate refining in pixel 

intensity which designates boundaries of objects in a scene. 

Classical procedures of edge detection entail convolving the 

image with an operator (a 2D filter), which is established to 

be sensitive to large gradients in the image while 

reoccurring values of zero in monotonus regions. 

II. LITERATURE SURVEY 

In 2001, B. M. Oh accomplished a work, “Image-Based 

Modeling and Photo Editing”. Author presented an image-

based modeling and editing system that takes a single photo 

as input. Author represented a scene as a layered collection 

of depth images, where each pixel encodes both color and 

depth. Starting from an input image, Author employ a suite 

of user-assisted techniques, based on a painting metaphor, to 

assign depths and extract layers. Presented system enables 

editing from different viewpoints, extracting and grouping 

of image-based objects, and modifying the shape, color, and 

illumination of these objects.   

In Year 2005, P. Amnuay kanchanasin executed a 

work, “Adaptive Parametric Statistical Background 

Subtraction for Video Segmentation". In this research paper, 

Author presented a novel learning factor control for adaptive 

background subtraction algorithm. The algorithm adaptively 

adjusts the rate of adaptation in background model 

corresponding to events in video sequence. 

In 2006, C. Y. Chen performed a work, 

“Background Modeling and Object Tracking Using Multi-

Spectral Sensors”. In this research paper, Author presented a 

multi-spectral video surveillance system. Improved 

background modeling and appearance-based object tracking 

are proposed with both signal-level and decision-level multi-

spectral information fusion. Presented experiment in object 

tracking showed that under normal conditions, presented 

system extends the capability of single spectral sensor, and 

under severe environment conditions, the overall system 

performance outperforms traditional direct fusion techniques 

in tracking reliability. 

In 2006, T. Koshimizu performed a work, “Factors 

on the Sense of Privacy in Video Surveillance”. In this 

research paper, author discussed system architecture of 

privacy-preserving video surveillance for a community that 

achieves a good balance between security and privacy. 

Author call the designed system ’PriSurv’. A subset of 

PriSurv is implemented, and privacy protected image 

processing modules are installed. The privacy preserving 

image processing is called visual abstraction. Author 

conducted an experiment using five abstracted images and a 

questionnaire to evaluate PriSurv. Analyzing the results of 

the experiment using factor analysis,  

In 2007, D. Diamond performed a work, “Sensor 

Node Localisation using a Stereo Camera Rig”. In this 

paper, Author used stereo vision processing techniques to 

detect and localize sensors used for monitoring simulated 

environmental events within an experimental sensor 

network testbed. Presented sensor nodes communicate to the 

camera through patterns emitted by light emitting diodes 

(LEDs). In this paper Author show how 3D spatial 

localization of sensors becomes a straightforward task when 

a stereo camera rig is used rather than a more usual 2D 

CCTV camera.  

In Year 2008, T. Kakuta conducted a work, 

“Detection of Moving Objects and Cast Shadows Using a 

Spherical Vision Camera for Outdoor Mixed Reality”. This 

paper presents a method to detect moving objects and 

remove their shadows for superimposing them on Mixed 

Reality (MR) systems. Author cut out the foreground from a 

real image using a probability-based segmentation method. 

Author superimposed virtual objects using the stencil buffer, 
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which is used to limit the area of rendering for each pixel. 

Synthesized images of an outdoor scene show the efficiency 

of the proposed method.   

In Year 2009, J. Zhang implemented a work, 

“Exposing Digital Video Forgery by Ghost Shadow 

Artifact”. A novel approach is proposed for detecting video 

forgery based on ghost shadow artifact in this paper. Ghost 

shadow artifact is usually introduced when moving objects 

are removed by video inpainting. In Presented approach, 

ghost shadow artifact is accurately detected by 

inconsistencies of the moving foreground segmented from 

the video frames and the moving track obtained from the 

accumulative frame differences, thus video forgery is 

exposed. 

In Year 2010, S. Kumar executed a work, 

“algorithm for shadow detection in real color images”. This 

paper aimed to give a comprehensive and analytical research 

of current shadow detection methods. Various approaches 

have been discussed related to shadow detection in images. 

The principles of these methods rely on intensity difference 

or texture analysis of the shadow area and the bright area of 

the same surface.  

In Year 2012, C. Isaza accomplished a work, 

“Synthetic Ground Truth Dataset to Detect Shadows Cast by 

Static Objects in Outdoors”. In this research paper, Author 

proposed a precise synthetic ground truth dataset to study 

the problem of detection of the shadows cast by static 

objects in outdoor environments during extended periods of 

time (days). For Presented dataset, Author had created a 

virtual scenario using rendering software. To increase the 

realism of the simulated environment, Author had defined 

the scenario in a precise geographical location. 

III. ALGORITHMS FOR SHADOW DETECTION 

A. Simple Shadow Removal 

C. Fredembach et al. [16] proposed a method which is based 

on the insight that shadow regions differ from their shadow-

free counterparts by a single scaling factor. We derive a 

robust method to obtain that factor. It was showed that for 

complex scenes – containing many disjointed shadow 

regions- the new method is faster and more robust than other 

previous methods.    

B. Additive Shadow Removal 

Shadow removal technique was an additive correction of the 

color intensities in the shadow area. The average pixel 

intensities in the shadow and lit areas of the image are 

computed and added this difference to the pixels in the 

shadow areas. 

C. Model Based Shadow Model 

There are two types of light sources: direct and ambient 

light. Direct light comes directly from the source, while 

environment light is from reflections of surrounding 

surfaces. For shadow areas part or all of the direct light is 

occluded.[17]. 

The shadow model can be represented by following 

formula: 

)()cos( iRLLtI iediii    

Ii represents the value for the i-th pixel in RGB space. 

Ld and Le represent the intensity of the direct light 

and environment light, also measured in RGB space. 

Ri is the surface reflectance of that pixel 

θi is the angle between the direct lighting direction 

and the surface norm. 

ti is the attenuation factor of the direct light if ti = 1 

means the object point is in a sunshine region, if ti = 0 then 

the object point is in a shadow region 

D. Combined Shadow Removal 

The third shadow removal method was the combination of 

the previous two ones. The images to the YCbCr color-

space are computed. After this, the additive method for the 

correction on the Y channel, and the model-based method 

for the correction of the Cb and Cr channels is added. 

IV. RESULTS AND CONCLUSION 
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Fig. 1: (a,b,c,d,e): Original, simple, additive, model and 

combined model images 

Model 

Name 

Simple 

Method 

Additive 

Method 

Model 

Method 

Combined 

Method 

Time 

consumed 

 

2.008252 

 

1.062710 

 

1.068992 

 

1.191050 

Table 1: Time consumed by algorithms on Fig. 1(a) 
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Fig. 2(a,b,c,d,e): Original, simple, additive, model and 

combined model images 

Model 

Name 

Simple 

Method 

Additive 

Method 

Model 

Method 

Combined 

Method 

Time 

consumed 
3.030912 1.048203 1.160668 1.058172 

Table 2: Time consumed by algorithms on Fig. 2(a) 
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Fig. 3(a,b,c,d,e): Original, simple, additive, model and 

combined model images 

Model 

Name 

Simple 

Method 

Additive 

Method 

Model 

Method 

Combined 

Method 

Time 

consumed 
1.134163 1.179530 1.216502 1.201453 

Table 3: Time consumed by algorithms on Fig. 3(a) 

The results obtained shows that adaptive technique 

is fast in comparison to other methods and also the results 

obtained are quite satisfactory. Combined method show 

subjectively good result in comparison to other methods.  

In future other methods can be compared and other 

modifications can be done so that results can be obtained 

objectively as well as subjectively. 
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