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Abstract The knowledge management system included a customized user interface for data. A 

geographic information system enables us to view, analyze and understand multiple geographically 

referenced data. It provides us with location based information on like-vegetation, roads, villages, 

town, cities, or water supplies. GIS is often used for explaining events, predicting outcomes, and 

planning strategies. Remote sensing is the measurement of the earth using sensors on airplanes or 

satellites this provide a repetitive consistent view of earth, facilitating the ability to monitor the earth 

system and the effect of human activities on earth. Remote sensed imagery is integrated within a GIS 

environment. The combination of the two gives us extensive geographical knowledge. We can apply 

this knowledge to the way we design and develop the project. An excellent tool that is increasingly 

important in the detection, description, quantification and monitoring environmental changes is Remote 

Sensing, which, in combination with geographic information systems and fieldwork, is an effective 

management tool. In this paper, fusion of knowledge management for sustainable development of GIS 

and remote sensing for land management is reviewed, and the potential of new satellite systems to 

contribute to sustainable development is explored. Other elements for successful sustainable 

development are then compared and contrasted with information requirements. 

Keywords Remote Sensing; Data Base Technology; Image Processing; Geographic Information 

System; Modeling 

 

1. Introduction 

 

In this time the use of remote sensing techniques widely increase due to best method of facing 

problem. Remote sensing has potential to detect, map and monitor degradation problems including 

their spread and effects with time (Adel et al., 2007). Remote Sensing has been viewed as the one of 

the most effective tools for environment monitoring, urban resources and environment investigation, 

change detection and urban growth analysis in mining industrial cities. Now days, the spatial 

resolutions available are going from a meter or less to few kilometers and with finest spectral 
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resolutions (Baader, 2004). The Earth Observation data are provided by optical sensors, this new 

situation opens new applications and new fields of research in Earth observation (Ellis and Kalumbi, 

1998). In any definition of sustainability, the key element is change (Bo et al., 1999); for example, 

Fresco defines sustainability as the dynamic equilibrium between input and output, In other words, 

they emphasize that dynamic equilibrium implies change and that in order for a land system to be 

sustainable, its potential for production should not decrease (Miyata et al., 2004) 

 

2. Data Base Technology and Management System (DBMS) 

 

Modern database technologies are based on a separation between the logical representation of the 

data and its physical instantiation so that one can be changed without affecting the others (Mc 

Guinness et al., 2006). A database management system (DBMS) stores data and provides facilities for 

management (Gennari et al., 2002). Managing the satellite imagery information, we design the 

structure of data in hierarchical process. The DBMS can offer both logical and physical data 

independence. That means it can protect users and applications from needing to know where data is 

stored or having to be concerned about changes to the physical structure of data (King et al., 2008). 

The development and management of information technology tools assists executives and the general 

workforce in performing any tasks related to the processing of information (Nair et al., 2000). 

Management Information system and business system are especially useful in the business data and 

the production of reports to be used as tools for decision making (Yu, 2007). 

 

 
 

Figure 1: Flow Diagram of Database Management System 

 

Using a DBMS to store and manage data comes with advantages. One of the biggest advantages of 

using a DBMS is that it lets end users and application programmers access and use the same data 

while managing data integrity (Adrades, 2002). Data is better protected and maintained when it can be 

shared using a DBMS instead of creating new iterations of the same data stored in new files for every 

new application (Li et al., 2000; Chieng et al., 2000). 

 

3. Internet/Intranet Technology 

 

Knowledge is the exchequer of what we already have learned. It may be evident, as in intranet 

content, or it may be latent as in relationships and processes that may not be documented. Knowledge 

and learning are iterative (Avaniti et al., 2000). The Internet is particularly well suited to facilitate and 

support a new and increasingly more popular medium in development, so called Knowledge Networks 

(Zhang, 2002). Knowledge Networks in the area of development are dedicated to the discovery of new 

knowledge and its application for the advantage of developing nations and regions (Hill et al., 1999). 

Development in Internet technology and its more acceptance and popularity there are many products 

available today to facilitate knowledge sharing and coloring using web technology (Scherk, 1983). The 
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main advantage of web-based technology is it can be deployed in Internet or in intranet within the 

organization. Internet is also used to create a VPN (virtual private network) using internet as medium 

of data transmission (Gokaroju et al., 2010). We will discuss more about internet based on knowledge 

management system here. Organizations have used different platforms to stud a knowledge 

management system but in all most all cases a web browser is used as client end tool to access the 

knowledge management system (Sur, 2012). 

 

4. Global Positioning System (GPS) 

 

A satellite system that projects information to GPS receivers on the ground, enabling users to 

determine latitude and longitude coordinates. GPS use satellite data to calculate an accurate position 

on the earth. These calculations can relate the user’s position to almost any map projection within 

micro-seconds. All GPS work in a similar manner but they often look very different and have different 

software (Adam et al., 1997). The most significant difference between GPS receivers is the number of 

satellites they can simultaneously communicate. The position reported by the receiver on the ground is 

a calculated position based on range-finding triangulation (Bayr et al., 1994). GPS positioning is 

achieved by measuring the time taken for a signal to reach a receiver (Gratton, 1990). The receiver 

knows that the portion of the signal received from the satellite matches exactly with a portion it 

generated a set number of seconds ago. There are three segments of GPS. The space segments 

consist of 24 satellites circling the earth at 12000 miles in altitude, the high altitude cover large area 

(Sharma, 1999). Each satellite transmits low radio signals with a unique code on different frequencies. 

The main purpose of these coded signals is to allow for calculating travel time from the satellite to the 

GPS receiver. The travel time multiplied by the speed of light equals the distance from the satellite to 

the GPS receiver. The control segment tracks the satellites and then provides them with corrected 

orbital and time information. The control segment consists of our unmanned control stations and one 

master control station. The four unmanned stations receive data from the satellites and then send that 

information to the master control station where it is corrected and sent back to the satellites. The user 

segment consists of the users and their GPS receivers (Mandal, 1999).   

 

 
 

Figure 2: Global Positioning System 

 

5. Image Processing 

 

The digital image processing basically concerned with four basic operations: image restoration, image 

enhancement, image classification, and image transformation. The image restoration is concerned 

with the correction and calibration of images in order to achieve as faithful representation of the earth 

surface as possible. Image enhancement is predominantly concerned with the modification of images 

to optimize their appearance to the visual system. Image classification refers to the computer-assisted 

interpretation of images that is vital to GIS. The image transformation refers to the derivation of new 

imagery as a result of some mathematical treatment of the raw image bands (Garter, 1992). 
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Figure 3: Image Processing System 

 

In case of using multispectral data, improvements of the resolution can be gained by merging the 

panchromatic channel with color channels (Binaghi, 1993). 

 

6. Artificial Intelligence 

 

Artificial intelligence (AI) is the intelligence exhibited by machines or software. It is an academic field of 

study which studies how to create computers and computer software that are capable of intelligent 

behavior. Major Artificial Intelligence researchers and textbooks define this field as "the study and 

design of intelligent agents", in which an intelligent agent is a system that perceives its environment 

and takes actions that maximize its chances of success (Weera Singhe et al., 2011). According to a 

research made recently, it was discovered that there are some of the Artificial Intelligence products 

which could prove more beneficial when applied to remote sensing applications (Habib et al., 2000). 

Those tools are, 

 

1) Knowledge based system 

2) Automatic data acquisition 

3) Natural network 

4) Genetic algorithms 

5) Ambient-intelligence (Csath et al., 1999).  

 

7. Decision Support System (DSS) 

 

A decision support system (DSS) is a computer program application that analyzes business data and 

presents it so that users can make business decisions more easily (Lee, 2002). It is an "informational 

application" to distinguish it from an "operational application" that collects the data in the course of 

normal business operation. Typical information that a decision support application might gather and 

present would be: 

 

1) Comparative sales between one week and the next; 

2) Projected revenue figures based on new product sales assumptions; 

3) The consequences of different decision alternatives, given past experience in a context that is 

described. 

 

A decision support system may present information graphically and may include an expert system or 

artificial intelligence (AI). It may be aimed at business executives or some other group of knowledge 

workers (Wald, 1999). Decision Support System Experiences, Management, and Education e.g. 

experiences in developing or operating Decision Support Systems ; systems solutions to specific 
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decision support needs; approaches to managing Decision Support Systems; DSS instruction/ training 

approaches (Zalmanson, 2000). 

 

Three type of data used in DSS 

 

1) Oral (i.e. transcribed conversation)  

2) Written (i.e. report, memos, email and other correspondence) 

3) Video (i.e. TV and news reports) (Sanjeev Singh and Yasirkarim, 2011). 

 

8. Expert System (ES) 

 

It is in artificial intelligence that expert systems have had the most impact, especially in finance, 

telecommunications, customer service, transportation, aviation, and more recently, written 

communication. It is knowledge based systems; it capable of integrating the preservative of individual’s 

disciplines (e.g. plant pathology, entomology, and horticulture) (Kojima and Takagi, 2009). 

 

 
 

Figure 4: Flow Diagram of Expert System 

 

The strength of an Expert System derives from its knowledge based an organized collection of facts 

and heuristics about the systems domain. An expert system is built in a process known as knowledge 

engineering, during which knowledge about the domain is acquired from human experts and other 

sources by knowledge engineers (Franklin et al., 1991). The accumulation of knowledge in knowledge 

bases, from which conclusions are to be drawn by the inference engine, is the hallmark of an expert 

system. An expert system is no substitute for a knowledge worker's overall performance of the 

problem-solving task, but these systems can reduce the amount of work individual must do to solve a 

problem, and they do leave people with the creative and innovative aspects of problem solving (Hall 

Kanyyes, 1987). 

 

9. Remote Sensing 

 

Remote Sensing has been viewed as the one of the most effective tools for environment monitoring. 

Space technologies have been successfully utilized worldwide in natural resources and disaster 

management, with the availability of high-resolution remote sensing data, monitoring of land, water 

resource and coasting at local scales has become possible to resource managers as a way to create 

timely and reliable assessments (Polidori et al., 1991). However, with respect to island ecosystem 

management, realization of advantage of remote sensing data for small island developing states 

depends upon the ability to derive incidental and detailed local information from remote sensing data 

and integrating it with other non-spatial information (Aguda, 1992). Three recent innovations in remote 

sensing (radar, hyper spectral imaging and high spatial resolution) offer promising techniques to assist 

sustainable development. Radar is frequently referred as a solution for mapping the structure of 

vegetation as well as the moisture of soils and geographical patterns. Hyper spectral remotely sensed 

data provide information on vegetation floristic, soil type and soil chemistry. High spatial resolution 
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images will offer extremely high spatial resolution images (comparable to aerial photographs) within a 

few hours of acquisition. These innovations are reviewed, and their potential for monitoring and 

mapping sustainable land management (Mc Carthy et al., 1998). 

 

10. Geographic Information System 

 

GIS offers powerful tools for collection, storage, management and display of map related information, 

and helpful in judging management decisions (De Wulf et al., 1990). Potential of remote sensing and 

GIS for specific purposes is discussed below. From the project objectives pint of view, the GIS model 

helps to make decisions along a set of queries some of which include showing, the spatial distribution 

of different natural resources in the area, spatial distribution of some socioeconomic facilities and 

services, land capability and suitability analysis, land allocation, determination of carrying capacity, 

land improvement measures and environmental quality monitoring (Whitley et al., 1989). Geographic 

Information Systems and spatial technology have been around for decades. However, none of these 

tools were as suitable and applicable to small farmers today. The use of these tools has been a topic 

of great interest in the World (Rousset et al., 1987). 

 

11. Summary and Conclusion 

 

Construction of big projects in field of civil engineering the full knowledge of Geoinformatics is must for 

advanced surveys. Advanced surveys of large area done by aerial photography taken by cameras 

from the elevation point in the air with the help of kite, pigeons, helicopters etc. In modern time remote 

sensing provides clear photographs of that area with the help of satellite. Global positioning system 

give accurate knowledge of the earth’s surface on the navigation map with in micro second with the 

help of satellite. Geographical information system is capable to manipulate the geological information 

of the earth’s surface. GIS which address a broad spectrum of users such as public agencies, local 

communities, civil society organizations, the private sector, academic environment, and personal users 

have been aiming to solve problems which occurred in location-based areas. In the building block of 

knowledge goals, it is defined which capabilities are going to be built in which level. After the relevant 

objectives respectively the knowledge assets are determined, it is analyzed which of these assets are 

available in the organization. The building block of knowledge development, it is aimed at the 

development of new abilities, new products, better ideas and more efficient processes. 
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