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Abstract: 

In many recent applications, proper land cover analyses in urban and rural areas are widely used for last few 

years. This land cover analysis is essential for planning and management of various environmental activities. 

In this communication, we propose a land cover analysis method of satellite images based on pixel intensity 

values. In our method, initially pixel intensity differences of all existing pixels have been calculated from a 

reference pixel. Based on this resultant values, the covered area have been separated into three divisions: 

locality, greenery and water body area. Moreover using this method, separation of a particular division from 

the entire image is also possible. This method is effectively used for comparing measurement of forest area, 

glaciers etc. 
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I. INTRODUCTION: 

Monitoring land coverage of different areas is 

required for survey analysis in environment, proper 

planning in urban and rural areas, determine 

economic and social activities etc. For a longtime, 

analysis of land coverage proposed by many 

researchers. N J Yuan et al. utilized latent 

trajectories for this purpose. [1] EBanzhaf et al. 

and R H Matsuoka et al. proposed utility and 

requirement of urban land cover analysis for 

determining people needs. [2, 3] Use of spatial 

metrics and image texture for mapping land cover 

proposed by M Herold and his associates.[4]X 

Zhang discussed about the multiscale segmentation 

for urban functional zone from VHR satellite 

images.[5] Application of convolution neural 

network in land cover classification described by K 

nogueira et al. [6]  X Zhang also proposed 

classified urban area features using interscene 

feature and semantic dependency.[7] S S Wu and 

his associates explained land cover analysis using 

geometrical, textual and social information. [8] S 

Hu utilized remote sensing for automated urban 

land classification.[9] S Du, B Liu and X Zhang 

explained the most effective method of land cover 

analysis based on neural network, WIC and scale 

adaptive method. [10]A Patra et al. worked with 

satellite and medical images based on optical 

processing and image enhancement. These 

processes are also effective in land cover 

segmentation with addition of some post 

processing. [11-18]  

              In our proposed technique, we have 

classified the land cover based on pixel intensity 

value. We know that intensity values of each 

particular zone lies within a fixed range. In our 
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research work, we have calculated intensity 

difference of all pixels of the image from a 

reference pixel (we have counted it from 1,1 

coordinate). Thereafter based on this calculated 

values, we have primarily classified the results into 

three categories: locality, greenery and water body 

areas. It is also possible to calculate the area of a 

particular zone in our proposed method which is 

helpful for particular analysis of some applications. 

For example, if we monitor only green areas in a 

zone, then percentage of greenery can be easily 

measured. Moreover, from previous data, change 

in the greenery part of that particular zone can be 

compared too. 

 

II. METHODOLOGY:  

Let us assume selected image is represented 

as��	(�, �). A pixel intensity value in this selected 

image isrepresented by	(�, �). 

Let the intensity of pixel at coordinate (1, 1) 

[which we have selected as reference] is 	(1, 1) 

Difference between each pixel from the reference 

is  

�(�, �) = 	(�, �) - 	(1, 1)   --------------- (1)  

Based on the value of (�, �) , we have classified it 

into three zones  �� ,  �  and  ��  respectively. 

�� = �(�) − �(�)=      ���-------- (2) 

� = �(�) − �(�)=   ���------- (3) 

�� = �(�) − �(�)=   ��� --------- (4) 

 

where���,���			���		��� represent pixel intensity 

difference of certain areas.   

We have calculated it for all three zones. More 

specific division (in locality we can sub divide it 

into nonresidential area, industrial area and 

residential area etc.)  is also possible by varying 

the threshold values of the selected frequency 

range.  

 

Flow chart of the entire process is shown in the 

figure (1) : 

 

 

Figure 1 

 

 

III. RESULT: 

Four selected images for seperation of greenery 

zone are shown in Figure 1(a-d) respectively.  

 

Fig  2(a)          Fig  2(b)           
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Fig  2(c)Fig  2(d) 

Greenery part of the selected images is shown in 

Fig 2(a-d) respectively.  

 

Fig  3(a)           Fig  3(b)          

 

Fig  3(c)Fig  3(d) 

Selected image for seperation of greeenery zone 

and water body and its output is shown is Fig 4 and 

Fig 5 respectively.  

 

Fig 4 

 

Fig 5 

 

In this method, we have observed that pixel value 

of locality area lies between 40- 100, greenery area 

from 100- 140 and waterbody area is beyond 150. 

We have segmented the zones based on these 

values.  

 

IV. CONCLUSION: 

In our proposed method, we have explained a 

simple method of land cover classification based 

on pixel intensity value. Though we have classified 

it with only three divisions, but multiple divisions 

are also possible in this method. It is also possible 

to calculate the area of a particular zone in our 

proposed method which is helpful for detail 

analysis in few specific applications. For example, 

if we monitor only green areas in a zone, then area 

covered by of greenery zone can be easily 

calculated. Moreover, from previous data, change 

in the greenery part of that particular zone can be 

compared too. No post processing is required in 

our method as our primary target is to classify the 

areas. With the help of artificial intelligence, more 

specific result can be obtained which will be 

discussed in future communication. 

 

Reference : 

1. Yuan, N.J.,Zheng, Y.,Xie, X, Wang, Y,Zheng, K.,Xiong, H;“ Discovering 

urban functional zones using latentactivity trajectories.” IEEE Trans. Knowl. 

Data Eng. 2015, 27,712–725.  



International Journal of Scientific Research and Engineering Development-– Volume 3 Issue 2, Mar-Apr 2020 

          Available at www.ijsred.com                                  

ISSN : 2581-7175                                            ©IJSRED: All Rights are Reserved Page 1084 

 

2. Banzhaf, E.; Hofer, R; “Monitoring urban structure types as spatial 

indicators with CIR aerial photographs for a more effective urban 

environmental management”. IEEE J. Sel. Top. Appl. Earth Obs. Remote 

Sens. 2008,1, 129–138.  

3. Matsuoka, R.H.; Kaplan, R.;“People needs in the urban landscape: 

Analysis of landscape and urban planningcontributions”. Landsc.Urban 

Plan.2008, 84, 7–19.  

4. Herold, M.; Liu, X.; Clarke, K.C. Spatial metrics and image texture for 

mapping urban land use.Photogramm.Eng. Remote Sens. 2003, 69, 991–

1001. 

5. Zhang, X.; Du, S.; Wang, Q.; Zhou, W;“Multiscalegeoscene segmentation 

for extracting urban functionalzones from VHR satellite images”; Remote 

Sens. 2018, 10, 281.  

6. Nogueira, K.; Penatti, O.A.; dos Santos, J.A. “Towards better exploiting 

convolutional neural networks forremote sensing scene classification”. 

Pattern Recognit.2017, 61, 539–556.  

7. Zhang, X.; Du, S.;Wang, Y.C. “Semantic classification of heterogeneous 

urban scenes using intrascene featuresimilarity and interscene semantic 

dependency”. IEEE J. Sel. Top. Appl. Earth Obs. Remote Sens. 2015, 8, 

2005–2014. 

8. Wu, S.-S.; Qiu, X.; Usery, E.L.; Wang, L. “Using geometrical, textural, 

and contextual information of landparcels for classification of detailed urban 

land use”. Ann. Assoc. Am. Geogr. 2009, 99, 76–98.  

9. Hu, S.; Wang, L. ; “Automated urban land-use classification with remote 

sensing”. Int. J. Remote Sens. 2013,34, 790–803.  

10.S Du, B Liu, X Zhang ; “ Context Enabled Extraction of Large Scale 

Urban Functional Zones from Very high Resolution Images : A Multiscale 

Segmentation Approach” ; Remote Sens, 2019,11; doi: 10.3390/rs/11161902 

11. K Sneha, N Roy, A Patra, ArijitSaha ; “Watermarking in Medical Images 

Using Alpha Blending” ; IJSART 3 (10), 384-387 

12. APatra, D Chakraborty, A Saha, K Bhattacharya ; “Compression of 

Satellite Images using Sinusoidal Amplitude Grating” ; IJEE 11 (1), 664-

667.  

13. A Patra, A Saha, AK Chakraborty ; “A Simple Approach to 

Watermarking of Multiple Grayscale Images using Alpha Blending” ; IEEE 

Xplore; EDCT ; 2018 

14. A Patra, A Saha, K Bhattacharya ; “Multiplexing and encryption of 

images using phase grating and random phase mask” ; Optical Engineering 

59 (3), 2020 

15. A Patra, S Bandyopadhyay, D Chakraborty, A Saha ; “A Novel 

Approach to Compression of Satellite Images Using Butterworth Filtering” ; 

Information, Photonics and Communication, 179-183 ; LNSS, Vol 79, 2020  

16. A Patra, K Anubala, M Ghosh,; “Additive Watermarking in Filtered 

Satellite Images Using Alpha Blending” ; ICNNEE 2019 ;doi : 

10.2139/ssrn.3511654 

17. S Chakraborty, A Patra ; “Development of UAV Based Glacial Lake 

Outburst Monitoring System” ; IGARSS 2019; 978-1-5386-9154-0/19, 

9372-9375 

18. A Patra, A Saha, AK Chakraborty, K Bhattacharya ; “A New Approach 

to Invisible Watermarking of Color Images using Alpha Blending” ;2018 ; 

doi10.1109/EDCT.2018.8405083 

 

 

 

 

 

 

 


