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Abstract— The presence of shadows in very high-resolution 

panchromatic satellite images can obstruct some objects to 

cause the reduction or loss of their information, particularly 

in urban scenes. To recover the obstructed information of 

objects, shadow removal is a significant processing procedure 

for the image interpretation and application. Over the years 

many researchers have proposed various techniques for 

detection and removal of obstructed information. We have 

reviewed and analyzed different techniques which have been 

used over the years. The review includes research papers, 

publication and other available literature .We have tried to 

provide a comparative analysis of various schemes and we 

put forward the observations obtained from the review. 
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I. INTRODUCTION 

Using Satellite imaging it has been possible to obtain a very 

high-resolution data, ranging from 0.5 to 2 m in the 

panchromatic band. These, high-resolution images show a 

very detailed information detail information for object-

oriented application potential, e.g., a building accurate 

location, detailed feature extraction, and 3D  reconstruction 

etc. Unfortunately, these high-resolution satellite images 

come along with the undesired shadows which seriously 

affects the interpretation of satellite images. These shadows 

effect the radiance information partially in some case to 

totally in few cases posing a great difficulty in extracting the 

image for further applications. 

With the  advent of new optical satellite sensors such 

as Ikon's, Quick Bird, Geo Eye, and World View very high 

resolution images have been made available to us  , however 

these images cannot be used very effectively if they contain 

shadows. For example, land-cover classification cannot be 

applied to shadow areas because information related to the 

ground surface is lost in the shadows. The presence of 

shadows can also lead to misleading results if change 

detection is applied to a ground surface because of changes in 

the shadows, depending on the time and season.  

Therefore, in order to restore obscured objects, 

shadow detection and shadow removal is an essential 

preprocessing step of urban high-resolution remote sensing 

images. Many effective algorithms of shadow removal have 

been proposed for natural images or remote sensing multi-

spectral images. However, there is a great lack of shadow 

removal method for panchromatic imagery, while the 

panchromatic images usually can provide more high 

resolution to be useful for the application of objects in the 

satellite sensors. For the purpose of the information recovery 

of obscured objects, we intend to analyze the characteristics 

of shadows and objects in the panchromatic images of urban 

areas and remove the shadows to obtain shadow-free images. 

We carry out review of few techniques and on the basis of 

this review we come out with techniques which is able to 

reduce the problem face in the few recent techniques. 

The remainder of this paper is organized as follows. 

Section II gives details about some information 

recovering techniques. In Section III, the research 

methodology which can be proposed is discussed and the 

Section IV carries conclusion. 

II. SOME INFORMATION RECOVERING TECHNIQUES 

Many current researches indicate that shadow detection is the 

indispensable step in the complete processing chain of 

shadow removal. Popular methods of shadow detection can 

be focused on the shadow property, such as shadow regions 

having lower intensity, higher hue, and saturation. For 

instance, shadow areas are determined by the threshold 

method with bimodal distribution of image histogram [3].  

Moreover, a lot of literature works show that the 

threshold detection results are more accuracy using near-

infrared band for the multi-spectral images [4], [5]. Based on 

the bimodal thresholding method, several shadow detection 

algorithms are proposed. Mohamed and Khan Iftekharuddin 

[6] employs morphological filtering to rule out small wrong 

shadow regions, and [7] carries out re-segmentation with 

multilevel threshold to refine detected results. For the 

panchromatic imagery, a few researches are done, which also 

employ the threshold method to segment shadows as the main 

step [8].  

In all the mentioned methods above, shadows are 

detected absolutely by a binary mask that cannot describe 

shadows accurately, because of the complex scenes and the 

existence of penumbras in the high-resolution satellite images 

of urban areas.  

In a recent study, soft shadow detection has been 

proposed in some literature works for solving non uniform 

shadow problems. Li et al. [9] and Guo et al. [10] both employ 

the image matting technique of Levin [12], which calculates 

the shadow coefficients to measure the shadow probability of 

each pixel. But they carry out the original matting method to 

mark shadow and non shadow by manual scribbles and ignore 

the characteristics of the shadows.  

S.No 
Author 

 

Name of 

paper 

 

Description 

 

1. M. Paul Dare 

Shadow 

analysis in 

high 

resolution 

satellite 

imagery 

of urban areas 

Shadow areas 

are determined 

by the 

threshold 

method with 

bimodal 

distribution of 

image 

histogram 

2. 

L. Luca, F. 

Melgani, and 

G. Mercier, 

“A complete 

processing 

chain for 

Showed that 

the threshold 

detection 
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shadow 

detection and 

reconstruction 

in VHR 

images,” 

results are 

more accurate 

using near-

infrared band 

for the multi 

spectral 

images. 

3. 

W. Liu and F. 

Yamazaki, 

Nov. 201 

“Object-based 

shadow 

extraction and 

correction 

 

of high-

resolution 

optical 

satellite 

images,” 

 

Showed that 

the threshold 

detection 

results are 

more accurate 

using near-

infrared band 

for the multi 

spectral 

images. 

4. 

E. Mohamed 

and M. Khan 

Iftekharuddin, 

 

 

“Shadow 

detection of 

man-made 

buildings in 

high-

resolution 

panchromatic 

satellite 

images,” 

Employed 

morphological 

filtering to rule 

out small 

wrong shadow 

regions 

5. 

L. Francois 

Pierre Sarel, 

F. Van den 

Bergh, and B. 

Tikanath 

J. Maharaj, 

 

 

“The effects 

of 

segmentation-

based shadow 

removal 

on across-date 

settlement 

type 

classification 

of 

panchromatic 

Quick Bird 

images,” 

Employed 

morphological 

filtering to rule 

out small 

wrong shadow 

regions, and 

carried out re-

segmentation 

with multilevel 

threshold to 

refine detected 

results. 

6. 

H. Zhang, K. 

Sun, and W. 

Li, 

 

“Object-

oriented 

shadow 

detection and 

 

removal from 

urban high-

resolution 

remote 

sensing 

images,” 

Employed the 

threshold 

method to 

segment 

shadows as the 

main step. 

Table 1: Some monitoring schemes 

However, a few works are involved in the shadow 

removal processing in high-resolution panchromatic imagery, 

particularly for compound shadows in urban scenes, which is 

still a challenging problem. And almost no one cares about 

the restoration of the objects in shadow areas. 

III. RESEARCH METHODOLOGY 

After carrying out the literature survey we come to a 

conclusion that a novel method to combine the threshold 

method and the image matting method can be achieved to 

obtain the soft shadow detection results automatically. 

The shadow removal will be the core of this work. 

In order to recover the information of shadow areas, there are 

three major methods by image enhancement technique:  

1) gamma correction, 

2) histogram matching, and 

3) linear correlation  

However, a few works are involved in the shadow 

removal processing in high-resolution panchromatic imagery, 

particularly for compound shadows in urban scenes, which is 

still a challenging problem. And almost no one cares about 

the restoration of the objects in shadow areas. 

In this paper, there are three main contributions. 

First, we will try to build a novel automatic shadow detection 

and removal framework for the high-resolution satellite 

panchromatic images.  

Second, a bimodal histogram splitting method and 

image matting technique will be used to automatically obtain 

soft shadow detection results. Finally and most importantly, 

due to the shadow removal by linear correction leading to be 

noisier in the shadow areas, we propose the spatial adaptive 

nonlocal sparse (SANS) method to combine the nonlocal 

sparse model and the second linear radiometric correction to 

simultaneously control the brightness and smoothness of the 

recovered shadow areas.  

The nonlocal sparse model mainly solves noisy 

problem and the second linear correction can reach the 

brightness uniformity.  

The proposed method is expected to restore the 

objects in the shadow areas to be the same image quality as 

the corresponding non-shadow areas. 

IV. OBJECTIVES  

The basic objective in this work is as below:  

1) To present an automatic soft shadow detection method 

and a SANS shadow removal method for the very high 

resolution panchromatic satellite images. 

2) To deal with the challenging problem of the shadow 

removal in the panchromatic images, particularly to 

recover the obscured information of objects precisely. 

V. CONCLUSION 

In this work we have carried out a review of few of the recent 

techniques being put to use and we come to a conclusion that 

a novel method to combine the threshold method and the 

image matting method can be achieved to obtain the soft 

shadow detection results automatically. 

The shadow removal will be the core of this work. 

First, we will try to build a novel automatic shadow detection 

and removal framework for the high-resolution satellite 

panchromatic images. Second, a bimodal histogram splitting 

method and image matting technique will be used to 

automatically obtain soft shadow detection results. Finally 

and most importantly, due to the shadow removal by linear 

correction leading to be noisier in the shadow areas, we 

propose the spatial adaptive nonlocal sparse (SANS) method 

to combine the nonlocal sparse model and the second linear 

radiometric correction to simultaneously control the 

brightness and smoothness of the recovered shadow areas. 
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