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Abstract— Removal of shadow from any of the single 

image is a very difficult task .to produce a high quality of 

shadow free image which is indistinguishable from a true 

shadow free scene is even more difficult. Shadow in any 

image are affected by many things like lighting 

conditions, unwanted behavior of any shadowed surfaces, 

and occluding object etc. shadows regions may also in a 

post-acquisition in image processing, transforming, e.g. 

contrast enhancement. The purpose of this method is to 

remove the shadow of any of the image if the light source 

is including to the image the shadows are created through 

the backward direction of the object in this paper the 

purpose is to detected the shadow and removal any of the 

object in this paper also providing a compressive serving 

of any of the images and also the second is to present our 

framework to removal of the shadows. And also solving 

the problem of the shadow to use by the detection method.   
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I. INTRODUCTION 

An Image shadow is a reduction of the image intensity. 

Image shadow removal can be used for object detection, 

such as cancer detection, military object detection. 

Sometimes Images are covered by shadows. If these 

shadows can be removed, objects in the image will appear 

more obviously so that they can be recognized correctly. 

Moving object detection in image sequence is 

fundamental in (Eli Arbel and Hagit Hel-Or, 2011) 

application areas such as automated visual surveillance, 

human-computer interaction, content are based on video 

compression, and automatic traffic monitoring.  

Especially, vehicle detection with stationary camera is 

best part to detect the problem in traffic management, 

which is essential for the measurement of traffic 

parameters such as vehicle count, speed, and flow.  In 

recent years, background modeling is a commonly used 

technique to identify moving objects with fixed camera.  

However, accurate detection could be difficult due to the 

potential variability such as shadows (Eli Arbel and Hagit 

Hel-Or, 2011) cast by moving objects, non-stationary 

background processes like illumination variations, and 

camouflage similarity between the appearances of the 

moving objects and the background.  Comprehensive 

modeling of extemporization information within the video 

sequence is a key issue to robustly segment moving 

objects in the scene. Temporal information is fundamental 

to handle non stationary background processes. Linear 

processes or probability distributions can be used to 

characterize background changes. Moving objects 

shadows detection is the active research subject in the 

computer vision, several applications are related through 

the surveillance and face tracking and as same as 

videoconferencing. When static cameras are used, a 

popular approach to the background subtraction, which 

consists and obtaining a mathematical model of the static 

part of background and comparing it with every new 

frame from the video sequences. (James J. Simpson and 

James R. Stitt, 1998) The purpose of this project shadow 

detection and removal is partition by twofold: First, it   is 

to provide a comprehensive. Survey of the problems and 

also challenges which may occur when removing shadows 

from a single image and multiple image. 

II. RELATED WORK 

The template is this given project required the data at the 

base is of the multiple shadows from various website, real 

world images and the floured light images. Shadow 

removal is typically the part of which performed in two 

stages: (1) it is the detection stage in which through the 

shadows regions are detected and, mainly  determining the 

shadows boundaries, and (2) it is the reconstruction stage 

in which the shadows is  sufficiently removed and a 

shadow-free images is reproduced. (Eli Arbel and Hagit 

Hel-Or, 2011) In this section, we suggests a novel 

reconstruction stage for the shadow removal, i.e., 

removing the shadows to the image once they have been 

detected and. Any shadows detection algorithm will be 

used, but since our method is not in confined to images 

with the certain stage the part illumination conditions such 

as the outdoor scene images, one should use a shadow 

detection algorithm that should be the best method suits 

the illuminating conditions in a given images.. 

III. REMOVING SHADOW FROM IMAGE   

This method works on only for a single image, in which 

invariant to the images are obtaining by finding an image 

that should be orthogonal and the direction of intensity 

and also the color change. Shadow detection using color 

and edge information classify a texture based approach for 

shadow detection. Deriving intrinsic images from images 

sequences is based on image sequences. Hamiltonian path 

based shadow removal are used to find  shadow edges  of 

invariant and non-invariant images Shadow detection and 

removal and further reconstruction in high resolution 

Satellite Images via morphological Filtering based on bi 

modal histogram used to determine shadow and non-

shadow pixels (Huifang Li, 2014). 

IV. MOTIVATION  

Since the last decade, the study of image plays a very 

important role in security and sports event. We can see 

great progresses both in theory and in practice. However, 

the research interest in this field is still growing. The main 

motivations of this survey. With these goals in mind, we 
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achieved the following research results: A study of the 

multiple shadow removal method. The image 

enhancement problem can also be addressed in the FHDI 

by utilizing the inter-scale dependencies of Histogram. By 

adapting to different edge shapes, we successfully 

estimate the high contrast images. Shadow detection and 

removal methods have been studied extensively in the 

literature. However, the method is basically correlations 

between the shadow effected area and the other 

background images.  

V. PROBLEM IDENTIFICATION 

A. Multiple shadow color images: 

The aim of image is often to improve the visual quality, 

typically for the human observer and this report some 

concepts from this field will arise time and time again and 

we need to familiarize ourselves with them. 

1) Basics of Digital Images 
In this report we have the basic form of:  

Digital image I (sometimes denoted J) is a two 

dimensional matrix of pixels, with some height n and 

some width m. We also adopt the standard way of 

thinking of I as a function M → V, with M = 

{(i,j):i≤m,j≤n} and V being a set of pixel values, which 

means that by I(i; j). We will denote the value of the pixel 

in row i and column j of image I.Throughout this report 

we will only deal with grey scale images which means 

that all pixels have a single (but variable) value: the 

pixel's intensity or grey level. The pixels can take on 

intensity values within some preened range V, e.g. V = 

[0,255] in an 8-bit representation, where the smallest 

value in the range corresponds to black and the largest to 

white. Extending this notion to images, we consider an 

image I = {J_t } to be a collection of images,. 

Correspondingly we let I(i, j; t) point to the pixel in row i 

and column j. 

2) Shadow in Images 

Use the shadows are occurs when an object are partially or 

totally occludes direct light from a source is illumination. 

In general, shadows must be divided into two major 

classes:  self-shadows and cast shadows, a self-shadow 

occurs in the portion of an object which is must not 

illuminated by direct light.  A cast shadows are the area 

projected by the object in the direction of directed to the 

light. Figure 1 shows some examples of different kinds of 

shadows to an image. Figure.1 (a) (James J. Simpson and 

James R. Stitt, 1998) shows scene image with both cast 

and self-shadows; Figure.1 (b) gives an example of cast 

shadow of two photographers on a grass                                           

field; (Yang Wang, 2009) Figure.1 (c) shows an example 

of self-shadow. Cast shadows can be further classified 

into umbra and penumbra region, which is a result of 

multi-lighting and self-shadows also have many Sub-

regions such as shading and inter relation. Usually, the 

self-shadows are vague shadows and do not have clear 

boundaries (James J. Simpson and James R. Stitt, 1998). 

On the other hand, cast shadows are hard shadows and 

always have a violent contrast to background. Because of 

these different properties, algorithms to handle these two 

kinds of shadows are different. For instance, algorithms to 

tack le shadows cast by buildings and vehicles in traffic 

systems could not deal with the attached shadows on a 

human face. Accordingly, this survey attempts to classify 

various shadow removal algorithms by the different kind 

of shadows they focus on and in fact, by the different 

assumptions they made to the shadows 

 
Fig. A.1: Different Kinds of Shadows In Image: (A) An 

Overview of Different Kinds of Shadows in One Image, 

(B) Cast Shadow In a Natural Scene Image, (C) an 

Example of Attached Shadow 

3) Shadow Detection  

In some applications, especially traffic analysis and 

surveillance system (YingLi Tian, 2011), the existence of 

shadows may cause serious problems while segmenting 

and tracking objects: shadows can cause object merging. 

For this reason, shadow detection is applied to locate the 

shadow regions and distinguish shadows from foreground 

objects. In some cases, shadow detection is also exploited 

to infer geometric properties of the objects causing the 

shadow (“shape from shadow” approaches). In spite of the 

different purposes, invariably the algorithms are the same 

and can extend to any of these applications.  A. Pratietal 

(Hongya Zhang, 2014) conducted a survey on detecting 

moving shadows; algorithms dealing with shadows are 

classified in two-layer taxonomy by the authors and four 

representative algorithms are described in detail. The first 

layer classification considers whether the decision process 

introduces and exploits uncertainty. Deterministic 

approaches use an on/off decision process, whereas 

statistical approaches use probabilistic functions to 

describe the class membership.   As the parameter 

selection is a crucial problem for statistical methods, the 

authors further divided statistical methods into parametric 

and nonparametric method .For deterministic approaches, 

algorithms are classified by whether or not the decision 

can be supported by model-based knowledge. The authors 

reviewed four representative methods for their categories 

of his taxonomy and argued that Deterministic Model-

based methods (Qingxiong Yang, 2012) rely so much on 

models of the scene that they inevitably become too 

complex and time-consuming T. Horprasert et all’s 

method (F. P. S. Luus, 2013) is an example of the 

statistical nonparametric approach and the authors denote 

it with symbol SNP. This approach exploits color 

information and uses a trained classify to distinguish 
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between object and shadows. I. Mikic et al (Huifang Li, 

2014) proposed a statistical parametric approach (SP) and 

utilized both spatial and local features, which improved 

the detection performance by imposing spatial 

constraints’. Salvador et al proposed an approach to detect 

and classify shadows for still images.  

 
Fig. A.2: Shadow detection and classification results of E. 

Salvador et al.(courtesy (Eli Arbel and Hagit Hel-Or, 

2011)]) (a) original image, (b) cast shadow map, (c) self-

shadow map. 

VI. METHODOLOGY 

According to literature serve as we find out the scope for 

the proposed work and   as we set goal and mentioned in 

problem identification chapter so further we proceed 

forward to achieve that goal and taking Force Histogram 

Decomposition and Pair Region which is used for Shadow 

removal and find the best output which gives minimum 

difference, maximum mean and standard deviation 

A. Shadow Detection: 

the process of the shadow detection could be a primary 

step for compensation of the shadows are followed by an 

eventual step of the image analysis task, such as object are 

recognition or it should be a fundamental steps where the 

detection results are directly using by 3D shape estimation 

and there similar tasks. In any cases, shadows detection is 

the initial process for the final image analysis task. Hence, 

the performance of the final task is a highly dependent on 

the shadow detection performance 

1) Shadow Features 

In this section, shadow features are analyzed. Changes in 

shadow are analyzed on image samples, which are colored 

as Yellow, Black, Blue, Green, Red and White. The 

sample images are given infigure8. An example setup of 

these sample pictures is given infigure9.In these setups a 

uniform colored paper is laid on the surface, an 

obstructing object is set beside to the side of the sun light 

and a shadowed part is obtained. Then by using a photo 

editor program the sample images are cropped. No further 

image processing or filtering is applied to preserve 

original color on the sample image. The shadows appear 

in areas where the light from a source does not reach 

directly. An object can also cast a shadow on itself. The 

Force Histogram Decomposition (FHDI) decomposes the 

image along its intensity level-sets into N layers encodes 

two types of information First-order: shape contour 

information. (F. P. S. Luus, 2013) Second-order: relative 

spatial relations, histogram of forces between two 

different layers. Histograms of forces computed with 180 

directions. Constant force for shape information. 

Gravitational force for spatial organization. 

 
Fig. B.1:  Sample images that are used for shadow feature 

analyses 

2) Overview of Shadow Detection Methods 

Shadow detection methods are to be classified according 

to the input data of the given image. The work in the 

literature survey should be divided into mainly two 

classes; one class is deals with moving shadow detection 

and the other class deals with static formation of the 

images shadow detection 

3) Moving Shadow Detection 

Shadow detection in dynamic scenes are referred to 

moving shadow detection (Yang Wang, 2009) and usually 

their detection method approach and their steps are 

different from non-dynamic scenes (still images). Also the 

purpose of the shadow detection is in dynamic scenes 

should be change detection method, scene matching and 

surveillance so that it is different them and also the 

purpose for shadow detection is in dynamic scenes could 

be change.  Scene matching or surveillance that it is 

different them and There are several studies on moving 

shadow detection. Some example works are (Yang Wang, 

2009), (Huifang Li, 2014), .Parietal. Compared moving 

shadow algorithms in (James J. Simpson and James R. 

Stitt, 1998). 

 
Fig. B.2: Moving shadow detection and foreground 

detection result in (Yang Wang, 2009) 

VII. RESULT& DISCUSSION 

The shadow detection method proposed in this work can 

be stably and accurately identify shadows. Threshold 

selection and false shadow removal can be conducted in 

simple but effective ways to ensure shadow detection 

accuracy.  

Compared with pixel-level detection, the object-

oriented shadow detection method proposed in Discussed 

this paper can make full use of the spatial information of 
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an image and can effectively rule out speckles and false 

shadows in the detection result. 

Results of the proposed NL regularized method 

have been compared with Tsai’s method and the Poisson 

method. Considering different aspects our method 

outperforms the other two methods. In our future research, 

we would like to extend the isotropic NL operator to an 

advanced anisotropic operator for better restoration 

results. 

The relationship between shadow detection 

accuracy and increases in settlement type classification 

accuracy was investigated experimentally and statistically. 

These results support the theory that it is the shadow removal 

specifically that improves classification accuracy, and that 

while increases in same-date accuracies were witnessed, 

the main benefit lies in across-date classification 

situations. 

A novel adaptive shadow removal method using 

NL operators has been developed for aerial images. Image 

matting has been used for effectively detecting soft 

shadows, and the NL regularized SC yields satisfactory 

shadow-free results. 

VIII. CONCLUSION  

In this survey paper, investigated different approaches for 

shadow removal in multiple color images. In our research 

we concentrated on developing FHD base filtering 

schemes for shadow removal. Shadow detection in aerial 

images and compensation of the detected shadow regions 

are addressed. In addition, an example application of 

shadow detection, building height estimation, is also 

mentioned. Firstly, the shadow definition has been made 

and referred color spaces are explained. Shadows occur 

when the light is occluded by some other object. Shadow 

regions are the parts of an image that is illuminated only 

by ambient light, but not by direct sun light. If the shadow 

appears on the object itself it is called self-shadow, 

otherwise it is called cast shadow. There are different 

color spaces that each one has different property and used 

for different purposes. For example, the RGB color space 

is mainly used for display purposes. Secondly, the shadow 

features are analyzed and the shadow detection methods 

are overviewed. Obviously the intensity will be less in 

shadow regions. So the component in a color space that 

represents the intensity will be small in shadow regions. 

Finally, a shadow detection application example is 

studied. Building height estimation is one of the 

applications that uses detected shadow information. In this 

application, difference, maximum difference, mean and 

standard deviation is measured. 

IX. FUTURE SCOPE 

As future work, edge based shadow detection methods 

could also be studied, beside the threshold based 

approaches. In addition, threshold based approaches could 

be studied, whether that methods also be used for shadow 

edge detection. Adaptive thresholds could also be studied 

in shadow detection algorithms. Sequences with more 

sophisticated spatial details are less efficiently de noised 

than the ones with fewer and simpler spatial details. 
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