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Abstract: This project mainly focus to get the high resolution color remote sensing image, and also undertaken to remove the shaded region in 

the both urban and rural area. Some of the existing projects are involved to detect the shaded region and then eliminate that region, but it has 

some drawbacks. The detection of the edges will be affected mostly by the application of the external parameters. The edge detection process 

can be more helpful in the detection of the objects so that the objects can be used for further processing. In this process we have implement the 

Scale Space algorithm is used to detect the shadow region and extract the feature from the shadow region. Scale Space is simplest in region-base 

image segmentation methods. The concept of Scale Space algorithm is check the neighboring pixels of the initial seed points. Then determine 

whether those neighboring pixels are added to the seed points or not. In the Scale Space threshold algorithm Pixels are placed in the region based 

on their properties or the properties of the nearby pixel values. Then the pixel containing the similar properties is grouped together and then the 

large numbers of pixels are distributed throughout the image.   
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Introduction 

Now a day the man survive the large area of the 

world, so to monitor the land area satellite 

imaging is used to detect the earth locality. The 

shadow is occurred by the interfacing of building 

and the sun. In this process some of the problems 

occurred, due to the shadow area of an urban and 

rural area. So this project mainly focus to get the 

high resolution color remote sensing image, and 

also undertaken to remove the shaded region in 

the both urban and rural area. Because of the 

ambient light, the ratios of the two pixels are not 

same in all three color channels. These two pixels 

will be different not only in intensity, but also in 

hue and saturation. Thus, correcting just the 

intensity of the shadowed pixels does not remove 

the shadow, and we need to correct the 

chromaticity values as well. Using the shadow 

density, the shadow area is segmented into 

sunshine, penumbra and umbra regions. Since the 

lighting color of the umbra region is not always 

the same as that of the sunshine region, the color 

adjustment is performed between them. Then, the 

color average and variance of the umbra region 

are adjusted to be the same as those of the 

sunshine region. In the penumbra, color and 

brightness adjustments for small Deb et al.: 

Shadow Detection and Removal Based on regions 

are performed the same as they are for the umbra 

region. Finally, all boundaries between shadowed 

regions and neighboring lit regions are smoothed 

by convolving them with a Gaussian mask. 

 

Scale Space Methods 

The first region-growing method was 

the seeded Scale Space method. This method takes a 

set of seeds as input along with the image. The seeds 

mark each of the objects to be segmented. The regions 

are iteratively grown by comparing all unallocated 

neighboring pixels to the regions. The difference 

between a pixel's intensity value and the region's 

mean, is used as a measure of similarity. The pixel 

with the smallest difference measured this way is 

allocated to the respective region. This process 

continues until all pixels are allocated to a region. 

Seeded Scale Space requires seeds as 

additional input. The segmentation results are 

dependent on the choice of seeds. Noise in the image 

can cause the seeds to be poorly placed. Unseeded 

Scale Space is a modified algorithm that doesn't 
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require explicit seeds. It starts off with a single region 

– the pixel chosen here does not significantly influence 

final segmentation. At each iteration it considers the 

neighboring pixels in the same way as seeded Scale 

Space. It differs from seeded Scale Space in that if the 

minimum is less than a predefined threshold   then it is 

added to the respective region. If not, then the pixel is 

considered significantly different from all current 

regions and a new region  is created with this pixel. 

One variant of this technique, 

proposed by Haralick and Shapiro (1985), is based on 

pixel intensities. The mean and scatter of the region 

and the intensity of the candidate pixel is used to 

compute a test statistic. If the test statistic is 

sufficiently small, the pixel is added to the region, and 

the region‟s mean and scatter are recomputed. 

Otherwise, the pixel is rejected, and is used to form a 

new region. 

A special region-growing method is called -connected 

segmentation. It is based on pixel intensities and 

neighborhood-linking paths. A degree of connectivity 

(connectedness) will be calculated based on a path that 

is formed by pixels. For a certain value of , two pixels 

are called  -connected if there is a path linking those 

two pixels and the connectedness of this path is at 

least-connectedness is an equivalence relation. 

 

Proposed Work 

Enhancement Method: 

The proposed method and the existing method are 

implementing some of the algorithm to reduce the 

shadow region of the urban and rural area.The 

Enhanced algorithm used to eliminate the false 

shadow is, Scale Space  algorithm. It is an easy 

way to construct regions from their borders and it 

is also easy to detect borders of existing regions.  

Proposed System Flow 

 

Proposed Methodology: 

1. Pre-processing 

2. Feature Extraction 

3. Segmentation 

4. IOOPL Matching 

 

Methodology Description: 

Pre-processing 

 In this preprocessing, the input image is under going 

to convert the RGB image into the gray scale image. 

 The converted gray scale image is resized into the 

specific resolution, hence the resolution is 

maintained till the further process. 

 If the noise is occurred in the image, then the 

accuracy of the image is affect, so the filter is use to 

eliminate the noise present in the image. 

 Then the noise free image is used for the further 

process. 
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Pre-processing: 

 In this method, the Pre-processing is 

carried out to resizing the image. 

 Then the image is converted into the 

grayscale image. 

 The grayscale image is then converted into 

the noise free image by using the filter 

„medfilt2‟. 

 This filtered image is then converted into 

the binary image. The binary image is only 

having the pixel values of 0 and 1. 

 The object region is consider as an 1 and 

the dark area is consider as an 0. 

Feature Extraction: 

 Feature extraction is the process of 

extracting the required data‟s from the 

region of interest. 

 In this method, the shadow feature is 

extracted by detected with the Scale Space 

threshold method. 

 Then the object properties such as spectral 

features and geometric features are 

combined with a spatial relationship, in 

which the false shadows are detected and 

eliminated. 

 

Feature Extraction: 

 In this technique, the feature extraction is 

carried to extract the features of the 5 

major categories. 

 The Average grayscale value of the image 

is extracted from the image. 

 The peak value of the histogram which is 

obtained by the shadow peak histogram is 

extracted. 

 Then the threshold value of the image is 

extracted. 

 At the same time, the frequency of the 

image is also extracted from the image. 

 At last the nearby pixel values are 

extracted from the same image from which 

the above features are extracted. 

Segmentation: 

 Segmentation is the process of separating 

the required part from the cluster of 

unwanted background. On the other 

words, the segmentation is the process of 

elimination of the background region. 

 To segment the required object, the shape 

factor and the color factor is considered to 

remove the shadow, but the dark region of 

the image should not be eliminate. 

 The parameter of the each image is 

recorded and then the variation in the 

shadow and the dark area is noted. 

 

IOOPL Matching: 

 IOOPL matching is a process of obtaining 

homogeneous sections by conducting 

similarity matching to the IOOPL section 

by section. 

 If the correlation coefficient is small, then 

there is some abnormal parts representing 

some different types of objects exist in this 

section. 

Algorithm Explanation: 

Algorithm: Scale Space . 

 In the Scale Space threshold algorithm 

Pixels are placed in the region based on their 

properties or the properties of the nearby pixel 

values. 

 Then the pixel containing the similar 

properties is grouped together and then the 

large number of pixels is distributed 

throughout the image. 
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 We are proposed the future enhancement 

based on the Scale Space  segmentation 

method. The aim of region detection is to 

provide the possibility to characterize the 

detected object by parameter analysis (shape, 

position, size...)  

 Edge-based segmentation: borders between 

regions. Region-based segmentation: direct 

construction of regions  

 It is an easy way to construct regions from 

their borders and it is also easy to detect 

borders of existing regions.  

 Segmentations resulting from edge-based 

methods and Scale Space methods are not 

usually exactly the same.  

Scale Space is simplest in region-base image 

segmentationmethods. The concept of Scale Space 

algorithm is check the neighboring pixels of the initial 

seed points, then determine whether those neighboring 

pixels are added to the seed points or not. 

Conclusion 

Thus the shadow feature is extracted from the 

image and then the unwanted shadow obtained in 

the image is removed from the image. The picture 

quality of the image is obtained. In all the change 

detection applications based on remote sensing 

images, different purposes of application focus on 

different change information, so there is no 

universal change detection method. Aimed at such 

characteristic, this paper has summarized the 

change types during change detection and has 

managed the object features, based on which a 

multi-feature integrated object-level change 

detection method considering purposes of 

applications and properties of different types of 

object has been put forward. 

 

References 

[1]. T. Kim, T. Javzandulam, and T.-Y. Lee, 

“Semiautomatic reconstruction of building 

height and footprints from single satellite 

images,” in Proc.IGARSS, Jul. 2007, vol. 2, pp. 

4737–4740. 

[2]. S. Ji and X. Yuan, “A method for shadow 

detection and change detection of man-made 

objects,” J. Remote Sens., vol. 11, no. 3, pp. 

323–329, 2007. 

[3]. P.M. Dare, “Shadow analysis in high-resolution 

satellite imagery of urban areas,” Photogramm. 

Eng. Remote Sens., vol. 71, no. 2, pp. 169–177, 

2005. 

[4]. Y. Li, P. Gong, and T. Sasagawa, “Integrated 

shadow removal based on photogrammetry and 

image analysis,” Int. J. Remote Sens., vol. 26, 

no. 18, pp. 3911–3929, 2005. 

[5]. W. Zhou, G. Huang, A. Troy, and M. L. 

Cadenasso, “Object-based land cover 

classification of shaded areas in high spatial 

resolution imagery of urban areas: A 

comparison study,” Remote Sens. Env., vol. 113, 

no. 8, pp. 1769–1777, 2009. 

[6]. J. Yoon, C. Koch, and T. J. Ellis, 

“ShadowFlash: An approach for shadow 

removal in an active illumination environment,” 

in Proc. 13th BMVC, Cardiff, U.K., Sep. 2–5, 

2002, pp. 636–645. 

[7]. R. B. Irvin and D. M. McKeown, Jr, “Methods 

for exploiting the relationship between buildings 

and their shadows in aerial imagery,” IEEE 

Trans. Syst., Man, Cybern., vol. 19, no. 6, pp. 

1564–1575, Dec. 1989. 

[8]. Y. Li, T. Sasagawa, and P. Gong, “A system of 

the shadow detection and shadow removal for 

high resolution city aerial photo,” in Proc. 

ISPRSCongr, Comm., 2004, vol. 35, pp. 802–

807, Part B3. 

[9]. R. Highnam and M. Brady, “Model-based image 

enhancement of far infrared images,” IEEE 

Trans Pattern Anal. Mach. Intell., vol. 19, no. 4, 

pp. 410–415, Apr. 1997. 

[10]. G. Finlayson, S. Hordley, and M. Drew, 

“Removing shadows from images,” in Proc. 

ECCV, May 28–31, 2002, pp. 823–836, Vision-

Part IV. 

[11]. E. Salvador, A. Cavallaro, and T. Ebrahimi, 

“Shadow identification and classification using 

invariant color models,” in Proc. IEEE Int. 

Conf. Acoust., Speech, Signal Process., 2001, 

vol. 3, pp. 1545–1548. 



International Journal on Future Revolution in Computer Science & Communication Engineering                                                            ISSN: 2454-4248 

Volume: 4 Issue: 4                                                                                                                                                                                                    882 – 886 

_______________________________________________________________________________________________ 

886 
IJFRCSCE | April 2018, Available @ http://www.ijfrcsce.org                                                                 

_______________________________________________________________________________________ 

[12]. V. J. D. Tsai, “A comparative study on shadow 

compensation of color aerial images in invariant 

color models,” IEEE Trans. Geosci. 

RemoteSens., vol. 44, no. 6, pp. 1661–1671, Jun. 

2006. 

[13]. K.-L. Chung, Y.-R. Lin, and Y.-H. Huang, 

“Efficient shadow detection of color aerial 

images based on successive  scheme,” 

IEEETrans. Geosci. Remote Sens., vol. 47, no. 

2, pp. 671–682, Feb. 2009. 

[14]. D. Cai, M. Li, Z. Baoet al., “Study on shadow 

detection method on high resolution remote 

sensing image based on HIS space 

transformation and NDVI index,” in Proc. 18th 

Int. Conf. Geoinformat., Jun. 2010, pp. 1–4. 

[15]. H. Ma, Q. Qin, and X. Shen, “Shadow 

segmentation and compensation in high 

resolution satellite images,” in Proc. IEEE 

IGARSS, Jul. 2008, vol. 2, pp. 1036–1039. 

[16]. J. Yang, Z. Zhao, and J. Yang, “A shadow 

removal method for high resolution remote 

sensing image,” Geomatics Inf. Sci. Wuhan 

Univ., vol. 33, no. 1, pp. 17–20, 2008. 

[17]. Z. Zhu and C. E. Woodcock, “Object-based 

cloud and cloud shadow detection in Landsat 

imagery,” Remote Sens. Environ., vol. 118, pp. 

83– 94, 2012. 

[18]. A. Makarau, R. Richter, R. Muller et al., 

“Adaptive shadow detection using a blackbody 

radiator model,” IEEE Trans. Geosci. Remote 

Sens., vol. 49, no. 6, pp. 2049–2059, 2011. 

[19]. L. Lorenzi, F. Melgani, and G. Mercier, “A 

complete processing chain for shadow detection 

and reconstruction in VHR images,” IEEE 

Trans.Geosci. Remote Sens., vol. 50, no. 9, pp. 

3440–3452, 2012. 

[20]. P. Sarabandi, F. Yamazaki, M. Matsuoka et al., 

“Shadow detection and radiometric restoration 

in satellite high resolution images,” in Proc. 

IEEE IGARSS, Sep. 2004, vol. 6, pp. 3744–

3747. 

 


