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Abstract— Accuracy in building detection from the high-resolution image is quite difficult because construction strategies 

are different from the locality, size of the place, the layout of the area and material used for the construction. For the find 

building have to consider the characters of building like roof reflection, roof color, contrast, and the building allocation  in 

high, low, and medium density. In the present study, the morphological operation is used for the separation of the building. 

The Google Earth Pro images with the resolution 4800×2718 for Aurangabad Maharashtra India city are used for the study. 

According to the locality, the building is count. The resulting accuracy is 79.73%.  

Keywords— Building detection, morphological operation, GoogleEarth Pro image, Area in pixel. 

 
 

 

Introduction  

The images of Google earth pro is havingthe resolution 

4800×2718 and acquires image from Digital Globe’s, 

Quick Bird satellite via Google Earth pro. The 

resolution depends on the selected area. Generally 

Google Earth Pro image having 4800 pixels resolution 

and Google Earth having 1000 pixels resolution. The 

spatial resolution of the Google earth image varies 

from 60 cm, 2.5m, 15m [1, 2]. Automatic building 

extraction from high-resolution satellite imageryis 

considered as vital field of research in remote sensing 

and machine visions owing to the increasing 

importance of the urban studies in the context of urban 

sprawl and climate change, along with protection of 

the environment [3]. Automatic procedure till not 

going to effective[4] because it has multiple steps to 

find the result this is because verity building spectral 

features as man-made object and different object 

required for the construction of building and also the 

building spectral features matches with other man-

made objects like road, parking lot, etc. [5]. Pixel-

based method for extracting building from the high-

resolution satellite images used for the semi-automatic 

extraction of building [6][3][7]. Pixel-based method 

improves the quality of the classification process by 

detecting boundaries [8]. The building can be 

represented with a group of pixels in high-resolution 

satellite imagery since the pixel is small in size. The 

object-oriented image analysis has been applied for 

remote sensing data [9-16]. The human visual 

interpretation system can understand typical patterns 

and their relations with real objects but in addition to 

the grey value varies with other features such as the 

texture, shape, size, and inter-objects relationships are 

effective in developing these patterns [17]. Spectral 

features for building extraction, particularly where 

there is a spectral overlap between the building and 

other urban features, due to this limitation the object-

based image analysis seems necessary because of 

considering spatial, contextual, and geometric concepts 

[8]. A review has been conducted in relation to 

building extraction from high-resolution satellite 

imagery by making use of the object-based image 

analysis [18-22]. In another research, a Quickbird 

image was used for the object-based image analysis to 

extract the urban features for making a building 

inventory of Bangkok city [19]. The Multi-level 

segmentation approach was used to detect different 

urban objects in appropriate size and the segments 

classified in a hierarchical scheme. The fuzzy 

membership function was applied to utilize different 

shape, size, and spectral feature characteristics for 

building detection. [20] 

I. BUILDING DETECTION 

A. Principle 

From the literature review, this paper focusing on 
the extracted building from Google Earth pro image 
with high resolution since the work on these images 
has less no of work. In the present paper images 
acquired by Google Earth pro with maximum 
resolution level so can appear the buildings from the 
image. The present study performs thresholding after 
preprocessing images. The building threshold range 
has to confirm for the extraction and provided to 
Otsu’s threshold. Then after the morphological 
operations are applied to the threshold image. Lastly, 
the buildings are separated by the marking borders to 
the individual building. 

 

Thresholding is used to separate the regions of the 

image corresponding to an object from its background 

[23]. Thresholding is a very convenient way of 

performing segmentation. Here, the difference in 

intensities or colors in the foreground and background 

regions of an image to generate a binary image.  Thus  

thresholding  can  be  defined  as  an  image processing 

function that is used to segment an image by setting all  
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pixels  whose  intensity  values  are  above  a  threshold  

to  a foreground value and the remaining pixels to a 

background value [24-25]. It can also be used to see 

what areas of an image consist of pixels  whose  values  

lie  within  a  specified  range,  or  band  of intensities 

(or colors). The input to a thresholding operation is 

typically a grayscale or color image [26].  

 

 Otsu’s Thresholding: 

               Otsu shows that minimizing the intra-class 

variance is the same as maximizing inter-class 

variance: 

 

                                            

 (1) 

 

                   Which is expressed in terms of class 

probabilities ωi and class means μi which in turn can 

be updated iteratively. This idea yields an effective 

algorithm. [27] 

 

 Morphological operations: 

   Fill operation: It is used to fill the holes in the 

grayscale image I. A hole is defined as an area of dark 

pixels surrounded by light pixel.   The following 

MATLAB syntax is used to ill holes in the image: 

 

        Ifill = imfill(Ibw,holes)           

(2) 

 

Where I is a binary image. The advantage of fill 

operation is to fill the gaps in the image by describing 

an area of dark pixels bounded by light pixels and 

producing another binary image I2. 

 

 Open operation: The morphological open 

operators are normally applied to the binary 

image. It is used to remove the features that 

are smaller than the value of p pixels and 

retains the large structure in the image. The 

following MATLAB syntax is used to extract 

the objects from the input image: 

 

             IM = bwareaopen(Ifill, p) 

 (3) 

 

The experiments represent threshold value of 40 pixels 

(p = 40) which is found to be appropriate for the 

extraction of majority buildings [27]. Following are the 

result after the opening operation. 

 

 Post Processing  

The opening operation generally smoothes the contour 

of an object, breaks narrow strips, and eliminates thin 

protrusions. Then building is separated using 

rectangular box. For that the region growing concepts 

are used. 

 

 Regional Descriptor  

After the segmentation through the morphological 

opening the regional descriptor separates the buildings 

using bounding box. A region may be represented by 

its boundary, and its boundary described by some 

features such as length, regularity. Features should be 

in sensitive to translation, rotation, and scaling. Both 

boundary and regional descriptors are often used 

together.[28] Fig.3 represent the regions of building 

selected by the boundaries which are separated by the 

backgrounds. 

 
Data  

The described methodology was applied to the 
Google Earth Pro images of an urban area in 
Aurangabad city which are populated with medium 
density. These images cover the area named as N8, 
Vasundhara colony, Samarth Nagar which are situated 
different location of city. As it can be observed, these 
three images include buildings with different sizes, 
roof covering, forms, and arrangements.  

II. EXTRATION  PROCESS  

In the present paper Geoeye-1 satellite imagery 
used with the 40 cm resolution to evaluate the 
performance of our methodology. The high resolution 
image with 3 bands Red(R), Green (G) and Blue (B). 
The image is segmented using ENVI4.4 software. This 
method find the most of the building automatically. 
The propose method flow is given in below 

 Preprocessing: 

 

Image Segmentation: 

GeoEye-1 image is of 40cm resolution and large in 

size. So processing the large image is quite difficult 

thus the first operation done on image is the image 

is get segmented so processing get easier. For the 

segmentation ENVI 4.4 software used. The image 

is divided into subset using ROI. 

 

Image Binarazation:  

The subset image is feed to the MATLAB program 

and the image is converted in to the binary image 

with the help of conversion. Before binarization the 

image is inverted so that the    

 

III. RESULTS AND CONCLUION  

Resulted images for the Aurangabad areas 
like Vasundhara colony, Samarth Nagar, and 
N8 which are well located with the buildings. 
The area are Medium density areas. 
 
 

      
Fig. 2 Vasundhara Colony and Resulted Image 
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TABLE I RESULT ANALYSIS 

 

TABLE I.   TOTAL COUNT OF BUILDINGS 

 

References 

 
[1] Sonke Muller, Daniel Wilhelm Zaum, Robust Building 

Detection in Aerial Images, In: Stilla U, Rottensteiner F, Hinz 
S (Eds) CMRT05. IAPRS, Vol. XXXVI, Part 3/W24 --- 
Vienna, Austria, August 29-30, 2005.  

[2] Jon Atli Benediktsson (2003), ‘Classification and Feature 
Extraction for Remote Sensing Images From Urban Areas 
Based on Morphological Transformations’, IEEE Transactions 
on Geoscience and remote sensing, Vol. 41, NO. 9  

[3] Benarchid, O., Raissouni, N., El Adib, S., Abbous, A., Azyat, 
A., Achhab, N. B., Lahraoua, M., & Chahboun, A. (2013). 
Building extraction using object-based classification and 
shadow information in very high resolution multispectral 
images, a case study: Tetuan, Morocco. Canadian Journal on 
Image Processing and Computer Vision, 4(1), 1–8.. 

[4] Grigillo, D., Fras, M. K., & Petrovic, D. (2012). Automated 
building extraction from IKONOS images in suburban areas. 
Remote Sensing, 33, 5149–5170.. 

[5] Hu L., Zheng J., & Gao F. (2011). A building extraction 
method using shadow in high resolution multispectral images. 
In IGARSS ‘11 (pp. 1862–1865) 

[6] Paparoditis, N., Cord, M., Jordan, M., & Cocquerez, J. P. 
(1998). Building detection and reconstruction from mid and 
high resolution aerial imagery. Computer Vision and Image 
Understanding, 72, 122–142. 

[7] Xiong Z., & Zhang Y. (2006). Automatic 3D building 
extraction from stereo IKONOS images. In IGARSS ‘06, (pp. 
3283–3286) 

[8] Nussbaum S., & Menz G. (2008). Object-based image analysis 
and treaty verification. Springer B.V 

[9] Geneletti, D., & Gorte, B. G. H. (2003). A method for object-
oriented land cover classification combining Landsat TM data 
and aerial photographs. International Journal of Remote 
Sensing, 24, 1273–1286. 

[10] Olsen, B. P. (2004). Automatic change detection for validation 
of digital map databases. In Proceedings of the XXth ISPRS 
Congress, pp. 569–574. 

[11] Gao, Y., Mas, J. F., Maathuis, B. H. P., Zhang, X. M., & Van 
Dijk, P. M. (2006). Comparison of pixel-based and object-
oriented image classification approaches-A case study in a coal 
fire area, Wuda, Inner Mongolia, China. International Journal 
of Remote Sensing, 27, 4039–4055. 

[12] Lefe´vre S., Weber J., & Sheeren D. (2007). Automatic 
building extraction in VHR images using advanced 
morphological operators. In Proceedings of the Urban Remote 
Sensing Joint Event, (pp. 1–5). 

[13] Li H. T., Gu H. Y., Han Y. S., & Yang J. H. (2008). Object-
oriented classification of polarimetric SAR imagery based on 
statistical region merging and support vector machine. In 
Proceedings of the 2008 International Workshop on Earth 
Observation and Remote Sensing Applications (pp. 147–152). 
Beijing, China.  

[14] Li, X., Yeh, A. G. O., Qian, J. P., Ai, B., & Qi, Z. X. (2009). 
A matching algorithm for detecting land use changes using 
casebased reasoning. Photogrammetric Engineering and 
Remote Sensing, 75, 1319–1332. 

[15] Watts, J. D., Lawrence, R. L., Miller, P. R., & Montagne, C. 
(2009). Monitoring of cropland practices for carbon 
sequestration purposes in north central Montana by Landsat 
remote sensing. Remote Sensing of Environment, 113, 1843–
1852. 

[16] Blaschke, T. (2010). Object based image analysis for remote 
sensing. ISPRS Journal of Photogrammetry and Remote 
Sensing, 65(2010), 2–16 

[17] Hofmann, P. (2001). Detecting urban features from IKONOS 
data using an object-oriented approach. In First Annual 
Conference of the Remote Sensing & Photogrammetry Society. 
Munich, Germany. 

[18] Hofmann, P., Strobl, J., Blaschke, T., Kux, H. (2006). 
Detecting informal settlements from QuickBird data in Rio de 
janeiro using an object-based approach. In 1st International 
Conference on Object-based Image Analysis. 

[19] Dutta D., & Serker N. H. M. K. (2005). Urban building 
inventory development using very high resolution remote 
sensing data for urban risk analysis. International Journal of 
Geoinformatics, 1(1), 109–116. 

[20] Aminipouri, M., Sliuzas, R., Kuffer, M. (2009) Object-
Oriented Analysis of Very High Resolution Orthophotos for 
Estimating the Populations of Slum Areas, Case of Dar-Es-
Salaam, Tanzania. High-Resolution Earth Imaging for 
Geospatial Information, ISPRS XXXVIII 1-4-7/WS, 2-5 June, 
Hannover, Germany. 

[21] Meng, X., Currit, N., Wang, L., & Yang, X. (2012). Detect 
residential buildings from lidar and aerial photographs through 
objectoriented land-use classification. Photogrammetric 
Engineering & Remote Sensing, 78(1), 35–44 

[22] Attarzadeh, R., & Momeni, M. (2012). Object-based building 
extraction from high resolution satellite imagery. International 
Archives of the Photogrammetry, Remote Sensing and Spatial 
Information Sciences, XXXIX–B4, 57–60. 
doi:10.5194/isprsarc hives-XXXIX-B4-57-2012. 

[23]  Wu S., Amin A. 2003.Automatic thresholding of gray-level 
using  multi-stage  approach.  In  IEEE,  Proceedings  of  the 
Seventh  International  Conference  on  Document  Analysis 
and Recognition, pp 493–497.   

[24] Watson L.T., Arvind K., Ehrich R.W., Haralick R.M. 1984. 
Extraction of lines and regions from greytone line drawing 
images. Pattern Recognition; 17:493-507.  

Subset TP FP FN 

Total 

Build

ings 

Miss 

Facto

r % 

Branc

hing 

Factor 

% 

Building 

Detectio

n % 

N8 370 100 100 570 0.270 0.270 78.72 

Vasund

hara 

colony 

330 179 85 594 0.258 0.542 79.52 

Samart

h Nagar 
310 183 73 566 0.235 0.590 80.94 

Avarage 0.254 0.468 79.73 

    

      
Fig. 3 Samarth Nagar and Resulted Image 

      
Fig. 4 N8 and Resulted Image 

 

http://www.csjournals.com/


IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  CCoommppuutteerr  SScciieennccee  &&  CCoommmmuunniiccaattiioonn  ((IISSSSNN::  00997733--77339911))  

  VVoolluummee  1111  ••  IIssssuuee  11      pppp..  6644--6677  SSeepptt  22001199  --  MMaarrcchh  22002200            wwwwww..ccssjjoouurrnnaallss..ccoomm 

 

 

 

Page | 67 

 

[25] Boatto L et al 1992. An Interpretation System for Land 
Register Images. IEEE Computer; 25(7):25-32.  

[26] Weiss John 2002.Grayscale thinning. In Proceedings of the 
17th International Conference on Computers and Their 
Applications (CATA-2002), pp 86–89.  

[27] Ms.Neeti Daryal, Dr. Vinod Kumar, Linear Extraction of 
Satellite Imageries using Mathematical Morphology, 
International Journal of Computer Applications (0975 – 8887) 
Volume 3 – No.3, June 2010  

[28] https://www2.units.it/carrato/didatt/EI_web/old_slides/2011-
2012/Ch_11.pdf  

 

http://www.csjournals.com/

