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 Abstract- 

The developed vision based remote sensing system can monitor, capture and enhance the data related to 
natural resources   (Land, Water etc) and their rate of change, the effects of human activities on them. It is 
low cost remote sensing device with robust imaging and analyzing capacity. It assess socioeconomic 
driving forces of land use and land cover changes in India. It is used to monitor natural resources status, 
degradation and provides guide lines to control throught the country. On line monitoring and database 
display helps anyone to get visual as well as analytical database of natural resources. Water resources 
management is completed explored through the desert area especially Thar Pradesh of Rajasthan in Inda. 
Wavelet transform based image processing algorithm is developed to monitor and extract multi spectral 
component through mulyiresolution schemes. 
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I. Introduction 

The advent of GIS(Geographical Information System), Remote Sensing and satellite imagery technology in recent 

years has presented both opportunities and challenges to understand changes in urban environment, population 

estimation (density) and settlement, employment estimation, and other associated socioeconomic characteristics. 

These technological advances also help to produce more accurate measurements that should allow the development 

of better theories in both science and social science. A growing number of studies provide evidence that attempt to 

estimate and extract socioeconomic attributes directly from remote sensed data or indirectly by means of offline 

information derived from imagery. It is used to monitor natural resources status, degradation and provides guide 

lines to control throught the country. On line monitoring and database display helps anyone to get visual as well as 

analytical database of resources.Land use and land-cover changes have impacts on a wide range of environmental 

and landscape attributes including the quality of water, land and air resources, ecosystem processes and functions, 

and the climate system itself through greenhouse gas fluxes and surface-albedo effects . Land-use and land-cover 

change, as one of the main driving forces of global environmental change, is central to the sustainable development 

debate. As a result, monitoring and evaluating of sustainability indicators, for example; change in land use and 

settlement, social process, loss of natural vegetation cover, and pressure on land resource and ecosystems are 

required. The major goal of sustainability indicators is to show the state of human, environmental and economic 
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conditions, to assess the trend of changes in these conditions and to identify issues that need to be addressed within 

each of these three pillars of sustainable development. These indicators also provide information crucial to decision 

on national and international policy change detection based on remote sensing is highly effective for studying 

dynamics of land use and land cover changes.  

The availability of accurate and timely population census data is essential to planning at national, regional, and local 

levels for both developed and developing countries. Unfortunately, the conventional population census is expensive, 

and is normally conducted only every ten years. In some developing countries, such regular population census is not 

affordable (1). The traditional approach to population estimation is mainly based on a census, which is labour-

intensive, time-consuming and costly, and also encounters difficulties in updating the database (2). Timely and 

accurate estimation of population distribution is of considerable significance for decision makers in urban land-use 

planning and for comprehensive assessment of interactions between population growth and social, economic and 

environmental conditions. Socioeconomic information such as census data cannot be obtained on a timely basis. 

Remote sensing imagery, however, can be obtained on a daily or monthly basis and thereby has the potential for 

providing updated socio economic information (3). However, there is a limited research outcome that has applied 

remote sensing information in socioeconomic research in developing countries to estimate socioeconomic indicators.  

The advent of GIS and satellite imagery technology in recent years has presented both opportunities and challenges 

to understand changes in urban environment, population estimation (density) and settlement, employment 

estimation, and other associated socioeconomic characteristics. These technological advances also help to produce 

more accurate measurements that should allow the development of better theories in both science and social science 

(4). A growing number of studies provide evidence that attempt to estimate and extract socioeconomic attributes 

directly from remote sensed data or indirectly by means of offline information derived from imagery. Iisaka and 

Hegedus  proposed and apply mathematical model based on Landsat MSS data to estimate the population 

distribution in Tokyo, Japan. Understanding quality of life, for example, has been successfully analyzed by using 

data generated by remote sensing imagery and socio economic variables. Sutton (9) model population density using 

night time imagery in USA. Lo(6) estimated economic indicators in China using allometric growth model. Weber 

and Puissant  analysed urbanization process and identify urban changes in Tunis, capital of Tunisia. Chen (10) 

proposed an approach with different level to link remotely sensed data and areal census data in Sydney, Australia. 

Lo (7) tested urban theories on spatial urban structure using remote sensing in Atlanta, USA.  Daniele Marinelli (12) 

presented Light Detection and Ranging (LiDAR) to characterize the 3-D structure of the forest. Bin Zou et al (11) 

presented Satellite Based Mapping of Ground PM2.5 Concentration. Yang Long et al (13 ) introduced Object 

Localization in Remote Sensing Images, Emmanuel Maggiori etal (14) proposed an end-to-end framework for the 

dense, pixelwise classification of satellite imagery with convolution neural networks (CNNs).Fabio Pacifici et al(15) 

presented multi angular acquisition for unique scene. 
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II. Methodology 

It contains   Processing, Analysis, storage and Display major steps. 

a) A spatial database of image data from a variety of remote sensing sources was derived and interpreted 

information in GIS format, including water use and land cover information;  

b) Software procedures that access multiple remote sensing and GIS (RS/GIS) data sources to derive land use and 

land cover information, and identify and delineate areas where proposed transportation development might cause 

adverse environmental impacts;   

 c) Results of a case study of the costs, value, and usefulness of resources/products derived from conventional data-

gathering practices, is compared to those developed in this study,  

d) It  produces  report, which documents the methods and results of the research, and a companion guidebook on 
procedures for developing remote sensing - geographic information system (RS/GIS) products 

 

b. Major Technology used— 

  

Satellite based image processing is shown in figure 1 and Unmanned Aerial Vehicle based image processing is 

shown in figure2. 

 

Figure1 -Illustration of Remote Sensing 
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Figure 2 -UAV based capture of data 

 

III. Data processing 

It is obvious that such large amounts of data can only be processed by appropriate hardware and software tools 

based on state of- the-art computer science and sensor research. It includes the following technologies-Computer, 

Machine vision (MV, Digital image processing is the uses of computer algorithms to perform image processing on 

digital images.  

In particular, digital image processing uses the following Classification  

 Feature extraction  

 Pattern recognition  

 Projection  

 Multi-scale signal analysis  

In the second phase, data aggregation, the raw data are condensed and enriched in order to extract semantically 

meaningful entities. In the case of image data this includes, for example, the recognition of geometric primitives 

(such as lines and vertices) in an array of pixels, the comparison of the resulting geometric objects with available 
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maps, and, finally, the identification of geographic objects – such as cities or rivers – on the picture. The information 

can then be represented in a much more compact format (in this case, a vector-based data format, as opposed to the 

original raster data). Measurement time series also need to be aggregated and possibly evaluated by means of some 

standard statistical procedures. 

The aggregated data are stored in some compressed format  in a file, a database, or a geographic information system 

(GIS). In this phase of data storage, it is important to choose a database design and suitable physical storage 

structures that will optimize the overall system performance. Because of the complexity and heterogeneity of 

environmental data, this often necessitates substantial extensions to classical database..In the data analysis phase, 

the available information is used for decision support.  

Types of sensors- 

Passive sensors detect the reflected or emitted electromagnetic radiation from natural sources, while active sensors 

detect reflected responses from objects which are irradiated from artificially generated energy sources, such as radar. 

Each is divided further into non scanning and scanning systems. Sensors are classified as a combination of passive, 

non scanning and non imaging method is a type of profile recorder, for example a microwave radiometer. A sensor 

classified as passive, non scanning and imaging method, is a camera, such as an aerial survey camera or space 

cameras. The most popular sensors used in remote sensing are the camera, sold state scanner, such as CCD (Charged 

Couple device) images, The multi spectral scanner. Laser sensor have recently begun to be used more frequently for 

monitoring air pollution. Optical Sensors are used in visible and reflective infra red region. The CCD is a major 

piece of technology in digital imaging.  

The images were captured by unmanned aerial vehicles, LIDAR and Satellite. The captured images are stored, 

filtered with appropriate suitable filter. They were analyzed with RS software’s and will be stored in GIS formats. 

The image processing procedure was employed for this study includes image pre-processing, classification, and 

accuracy assessment. Geometric rectification and radiometric normalization will be attempted for image pre-

processing.  

 

GIS Softwares used are  

 Hydro Geo Analyst – Environmental data management and visualization software by Schlumberger Water 

Services.  

 Autodesk – Products include MapGuide and other products that interface with its flagship AutoCAD 

software package.  
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Steps of Algorithm development- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                 

                                          Figure 3 - Flow diagram of the analysis by Symlet Wavelet 

 

The main aim was to implement de-noising algorithms based upon the discrete wavelet transform (DWT) that can be 

applied successfully to enhance noisy multidimensional data sets in the images. 

 

 

Image Grab 

Decomposition of intensity Component by wavelet 
transform 

Decomposition  in  one symmetry 
component 

Decomposition in other symmetry 
component 

Resolve and decimate the image 

data in the level of ½, ¼, etc. 

Resolve and decimate the image 

data in the level of ½,¼, etc. 

Reconstruction of  the image 

Display of the image in different levels 

Analysis of image 
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IV. Symlet wavelet, filter function and description of filtering scheme 

 

We have used Symlet Wavelet made by I. Daubechies. It is quite effective in boundaries of image in texture.  

Daubechies proposes modifications of her wavelet such that their symmetry can be increased while retaining 

simplicity. The idea consists of reusing the function m0 introduced in the dbN considering the
2

0 )(m  as function  

  of    iez  . Then we can factor   in several different ways in the form of  ) 
z

1
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modulus of all its root is strictly less than 1, we build Daubechies wavelets dbN. The U filter is minimum phase 

filter. By making another choice, we obtain more symmetrical filters; these are Symlets. Symlets are compactly 

supported wavelets with least asymmetry and highest number of vanishing moments for a given support width. 

Associated scaling filters are near linear-phase filters having support width 2N-1 and filters length 2N.Daubechies 

introduced scaling function )nx2(h 2)x(
n

n     for wavelet dbN ( nh  are the coefficients associated to a 

‘standard’ multiresolution analysis and the corresponding orthonormal basis).  However, more symmetric wavelet 

filters make easier to deal with the boundaries of the image . Symmetric filters are linear phase filters. More 

precisely, a filter with filter coefficients na  is called linear phase if the phase of the function 
n
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V. Result and Discussion 

 

The result obtained from  the developed system is shown in figure below. Figure 4 is the image of  water available 

spaces near dessert. Figure 5 is the image of some important land state of Thar Pradesh. Similarly figure 6 is the land 

,occupation and water distribution among remote villages of Rajasthan. 

 

Fig. 4 The  water state of Dessert in Rajasthan 

 

 

     

Fig,5 Some important view of Thar pradesh 
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Fig..6 The Land and water state in  Rajasthan  remote villages 

 

VI. Conclusion 

With help of digital survey devices, Lidar, Spectroscopy, Unmanned Aerial Systems, CCD Cameras, Sensors, Map 
Table, remote sensing and GIS software, Satellite imaging, Wavelet and multiresolution based image processing, the 
innovative remote sensing system is  developed which will integrate  information, socioeconomic and other 
environmental data to estimate different factors  by using spatial and statistical analysis.  

The developed method can  give visual data in very short time of  status of water resources along with (change in 
land use and settlement, social process, loss of natural vegetation cover, and pressure on land resource and 
ecosystems are required. The major application is as sustainability indicators to show the state of human, 
environmental and economic conditions, to assess the trend of changes in these conditions and to identify issues that 
need to be addressed within each pillars of sustainable development. These indicators also provide information 
crucial to decision on national and international policy. A balance economic milestone will be achieved in the 
following fields Urban or Built-up Land, Residential land, Commercial and Services, Industrial Transportation, 
Communications, and Utilities, Industrial and Commercial Complexes, Mixed Urban or Built-up Land, Other Urban 
or Built-up Land. Agricultural Land, Cropland,  Nurseries, Ornamental Horticultural Areas, Forest Land, Deciduous 
Forest Land Evergreen Forest Land, Mixed Forest Land Water, Streams and Canals Lakes 
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