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Abstract  

We are facing a period that coming into information time, which forced us to live in a 

new living style. It seems that every business movement is related with information 

transformation. When computers are used to deal with business data, we begin to 

search a way to make digital data into refined format information in order to let 

people to understand. This change results in a changing of business forms. For 

example, e-services refer to provide a certain service or play function on line, which 

has the tendency to replace the place of traditional service. How this kind of service 

can be developed remains a question mark to us. 

 

The challenge of e-service is how to get different functions into integration. This 

thesis begins to research it focusing the point view of GIS (Geography Information 

System). Take Google earth as an example to illustrate how GIS is being used and 

what possible future uses of it can be developed. By exploring its use in data 

collecting, and analyzing, the possible applications in business world can be 

obviously released.  
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Introduction 

1.1 Knowledge background 

When I played with GIS tool, Google earth, an interesting idea came to my mind. Can 

it be used in a real use not just only displaying the position of a certain place? Since it 

is newly developed geographic software, there must be many points to be improved. 

Since now I have studied the course of GIS, Data mining and business intelligence. 

From those courses, I have seen many interesting applications of those topics. 

Naturally, I have an idea to bring Business Intelligence into GIS application of my 

thesis. Since GIS is a rather wide range topic, which covers many braches. What I 

want to do in my thesis is to take a represent to illustrate or even say that, to explore 

some innovative uses of a new GIS tool, i.e. Google earth. In my own point of view, 

the further steps for the software depend on the demand of the users. And the 

application is a key factor to reflect the users’ requirement. Therefore, I also choose to 

take a proposal project about Google earth based on the user’s requirement at the end 

of this thesis.  

 

Even though there are many kinds of tool in GIS, I choose Google earth as an 

example to illustrate how GIS is applied in the business use. Since Google earth is a 

Geographic software and virtual global program in three-dimension. It is newly 

developed and therefore I find there are a lot of interesting things to be studied by 

using Google earth. 

 

The main problem that I discuss in this thesis is how Google earth can affect our life 

in an intelligence way. This doesn’t mean that I am only focusing on the Google earth. 

What I want to do is to explore GIS uses in an innovative way. To achieve this, I’d 

like to introduce some concepts of GIS, informatics, and Business Intelligence to give 

a brief idea of this thesis. 

GIS: 
In 1956, a mapping department of Austria began to build its geographic information 

database by using computer. And then, with the development of computer science, 

some land mapping and administration departments started to use this technology for 

land management, which was called Land Information System (LIS). In fact, the 

concept of GIS is first created by a Canadian in 1962. He is the first person to 

implement operational geographic information system in Canada, which is named as 

CGIS at that time. It was used to store, analysis, and process land inventory data in 

Canada. Canada Land Inventory aimed to measure and enhanced analysis of land 

ability by mapping the information about soil, agriculture, water, forest, land, and so 

on. Finally, the first worldwide operational GIS system was developed by federal 

department of energy, mines, and resources in Ottawa of Canada. This means a new 

are has come since this system was not only for mapping but to make analysis 
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according to the spatial data possible.   

 

Nowadays, it is a new period that we can no longer use a paper map but a digital one. 

A GIS can provide different kinds of information with descriptions unlike a paper 

map which can only provide what is presented on paper. GIS (Geographic 

Information System) is about scientific investigation of geography. It is combing 

computer hardware, software and geographic data together to capture, display, 

investigate, analyze and manage all the kinds of geographic information.  

 

It is not a very newly developed discipline but it should belong to a practical science 

and full of business opportunities, which may be estate assessment, risk management, 

city planning, and targeting market segment selecting. Geography can help people to 

make a better decision in many disciplines.  

 

We can see that GIS has the large areas of using. It has now applied in Resource 

Management, Resource Configuration, Urban Planning and Management, LIS, 

cadastral application, environmental management, geosciences, and business 

marketing, etc. What I concerned about GIS is business and marketing. Building 

infrastructure has to consider market potential, consumer distribution, and product 

selling. By analyzing spatial data in GIS and connecting it to real situation can solve 

those problems.  

 

A GIS is not itself an end in itself because it is used to gather and organize geographic 

data to “support the generation of information products that are integrated in the 

business strategy of any organization” (ESRI, page16) 1 nowadays, GIS has created a 

big amount of profits but that is only a beginning.  

 

Take Bank of America Market bank in 2004 as an example. (Lackow, 2004, page 5) 

This bank was a newcomer in the east coast especially in the New York City. Before it 

came to this area, the fleet financial budget should be taken to see the general deposit 

situation in each area. It drew a map by adding statistic data of Bank of America and 

Market Bank. Therefore the map illustrates where can be expected to dominate and 

where can be weak areas. That is only one example that how GIS is used in Banking.  

 

GIS is usually connected with maps, which is the most direct way to work with 

geographic data. This doesn’t mean it can only solve some problems by using a 

simple program or adding data to the map. It is usually has geographic database and a 

set of intelligent maps showing the features and feature relationships on the earth’s 

surface. Besides, from the model point of view, a GIS transforms new geographic 

database from existing database by creating a model that combines data and applying 

analytic rules.  

 

                                                        
1 ESRI, “Geography Matters”, September 2002, 
http://www.gis.com/whatisgis/geographymatters.pdf  
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Informatics: 
Informatics is a wide range subject about information. It covers such areas: data 

process, system engineering, information science, and computer science. It is likely to 

begin to change our living way into electronic systems, since the emergence of 

electronic commerce. E-commerce refers to process business transaction or providing 

services over networks. Google earth can reflect this characteristic.  

 

In this thesis, the main aspect of informatics is data processing, which is for 

“supporting management and administrative activities including planning, scheduling, 

analysis, and decision making.”(Reilly, 2004, page 482) In order to realize this, the 

characteristics of electronic service including delivering goods and services to the 

customers and managing organization and its resources have to be defined. Therefore, 

the information system should have the ability to add functionality to the e-services, 

support business transaction, and enhance administrative and management activities.  

 

Once in a time, the information communication way is only by face-to-face 

conversation, or using gestures. However, as the development of technology, the 

available access is to communicate via telecommunication, which results the demand 

of information management. The main aiming of information management is to 

preserve, store, organize, and retrieve existing information in order to help people 

generate further speculation and therefore to generate new information.(Hagler, 1997, 

page 1) From this aspect, we can see that information management mainly solves the 

problem of information obtaining from multiple resources and then to provide to 

different users. From this view, in the real business world, e-commerce can play this 

function in the area of information management.  

 

E-commerce has been developed quickly in recent years since the popularization of 

personal computers and electronic data transaction. Electronic transaction between 

different corporations is via telecommunications network. At the same time, another 

way is Electronic Data Interchange (EDI), which refers to put data into a standardized 

format in order to make other companies understand. However, the business 

processing via internet includes providing services. Online services are not just with 

great products or savvy market; they are aiming to provide customer-services in a 

high quality. 

 

We are always tiring of searching dull and lengthiness data on line. A good e-service 

should consider customer’s mood and make them enjoy this kind of services. To some 

extend, this causes that Human Computer Interaction should be considered when 

designing certain online software. For e-commerce, first-class services are always 

more competitive than others. In order to realize this, designers should take human 

contact into consideration. Therefore the main characteristics of e-commerce include 

universality, conveniency, integration, security, and harmony.  

 

As the development of service, the focus of it began to move from “the offices of 
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service organization to the market place and service delivery.”(Dahlbom, 2007, page 7) 

therefore, e-service needs to be integrated and information system should concentrate 

on the administration of existing services. And Google earth is one example of this 

application. On one hand, Google earth can provide geographic information on 3D 

virtual earth. Users can search every corner of the world and know more detailed 

information about a specific area by using mouse. On the other hand, advertising can 

make more profit with less cost at the time that users scan and search information 

using internet.   

 

Since “e-service involves factors like ease of doing business trust, responsiveness, 

Web site navigability, or problem resolution” (Zemke& Connellan, 2000, page 12). 

All those factors are critical in e-commerce. Since obtaining attention of customers is 

the first way to successful e-services. Besides, basic functions such like quick 

problem solving, effective data transaction, and high quality services. In such case, 

information management can solve those problems by combining with Business 

Intelligence. 

 

Business Intelligence: 
Business Intelligence (BI) is usually refers to a tool for translating data into useful 

information, and helping enterprise to make a better decision making. The data in BI 

include the order forms, inventory, transaction account, customer or suppler 

information from both internal and external data. Business Intelligence is able to 

assistant business decision making in both operation, and strategic layer. In order to 

transfer data into practical use, data warehouse, online analysis processing, and data 

mining are all necessary. Therefore, from the technical view, BI is a comprehensive 

subject of those three aspects. 

 

However, about 2000 years ago, Sun Tzu’s “The Art of War” described the 

importance of collecting, analyzing, and processing data, which is the main concept of 

Business Intelligence. As the development of business, this book has not been only 

used in the war. 

 

The concept of BI can date back to 1989, which is brought by Garther Group. At that 

time Business Intelligence is defined as a term to describe a set of concepts and 

methods that help enterprises to make decision by using supporting systems. This 

kind of technology can provide enterprise methods for data collecting, management, 

and analyzing, and it also has the responsibility to distribute useful information to 

different apartments of the enterprise.  

 

Successful business intelligence can lead to increase profitability, decreases costs, 

improved customer relationship management, and decreased risk. (Loshin, 2003, page 

2) Of course, it must have other benefits to build BI practice. 

 

At this moment, BI is not defined in a unification way. In my Business Intelligence 
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course, I found that BI is a kind of method that help businessman to make a quicker 

and wiser decision. This area covers data mining, which is aiming to obtain more 

information by scientific way. The method to gain this can be software or new 

theories. Therefore, data warehouse, online analysis tool and data mining are all 

necessary. 

 

What I have studies in this thesis includes exploring Google earth used in Business 

Intelligence. Furthermore, by using a kind of BI way to analyzing the present situation 

of GE, I found the business requirement of this GIS product, and then developed an 

innovative way to make a lager market. In order to transfer data into useful 

information,  

        

1.2 Research questions 

Question 1: What has been done and not been done with Google earth? 
Since GIS is a set of geographic information software, it is difficult to illustrate all 

these kinds of Geographic tools. The main reason that I choose Google earth as 

my thesis topic is because that it has its own advantages comparing with other 

Geographic tools. The application of it directly depends on the characteristics. 

Different tools can solve different problems even though the differences are very 

imperceptible. Therefore I search some literature and e-articles to find the related 

introduction and arguments of this product. Besides, I have a trial use of Google 

earth to test those arguments and create my own ideas about it. However, this 

doesn’t mean that I only focus on Google earth itself, what I am intending to do is 

to explore the applications of Google earth. 

 

Question 2: How is Google earth being integrated in e-service today? 
In this thesis, I am mainly focusing on the business area. Since Business is a rather 

wide word that is hard to be defined in this thesis, I specify it in the following 

several areas: tourism, insurance, GPS, and enterprise data transaction. I want to 

have research on those aspects in order to make a representation in the business 

world. Therefore, I take those four areas for example to illustrate this problem: 

how Google earth enhanced business intelligence, or in a vulgar way, how it can 

be used in business world. 

 

Question 3: What possible future uses of Google earth can be developed? 
The answer of this question is not absolute. For the newly developed software, 

there, of course lie some immature problems. However, action speaks louder than 

argument. To give suggestions without proof is not scientific research. In order to 

provide more reasonable suggestions, I studied some relevant conceptual theories 

and took the interview to those who are working in those areas with GIS or 

Google earth in both Sweden and China to ask their experiences and opinions. By 

doing so, I want to get the general evaluation about Google earth. And therefore, I 
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can follow a certain direction to make a developing use of Google earth.    

1.3 Theory used in my thesis  

   Business intelligence “is an architecture and a collection of integrated operational 

as well as decision-support applications and databases that provide the business 

community easy access to business data (Moss & Atre, 2003, page4)”, which is 

always applied to store and analyze data from my point of view. The desirable 

target of business intelligence is to make business process more efficient and 

profitable.  

    

   It is said that the increased availability of value-added information throughout the 

firm helps to augment the knowledge of the business to a variety of individuals. 

(Hoptroff & Kudyba, 2001, page 5) The main key point is how to make those raw 

data with valuable and useful information. Sometimes, the competitive factor for a 

decision maker is to master information in order to devise and implement business 

strategy. I think that is why BI is important in the business world and it is also the 

reason I choose BI as the theory to support my thesis. 

 

However, there are some organizations began to “view their data as a corporate 

asset and to realize that properly collecting, aggregating, and analyzing their data 

opens an opportunity to discover bits of knowledge that can both improve 

operational and provide better insight.” (Loshin, 2003, page3) From this comment, 

we can see that business Intelligence can benefit many activities, and in my thesis, 

they cover the areas of forecasting, visualization, querying, and geospatial 

analysis.   

 

Business Intelligence is related to Google earth in many ways. Since GE is 

providing data to users, and then those data can be translated into many kinds of 

information, in this thesis, I study this in two ways: one is exploring business use 

of Google earth; the other part is to find new and innovative way to develop 

Google earth for business.  

 

The following road map is a part of the figure of the book “Business Intelligence 

Roadmap”. This figure is for developing a complete project with business 

intelligence. First, in my empirical findings, I explore the use of Google earth in 

some certain areas. And each of them reflects a step of building this roadmap, 

which indicates that the application of Google earth can be strategic. From the 

whole view of my project building, it also follows this road map. This is because 

I’d like to make my proposal project to be strategic and have business intelligent. 

The following figure illustrates my used steps to build my project and also each 

step is used in the application of Google earth. The roadmap of my thesis is as 

follows: the left part is the five-stages, and the right part is the method used for 

building those stages. 
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      Figure 1.3: Roadmap (from “Business Intelligence road map”) 

 

I take insurance, tourism, GPS to illustrate how Google earth can be used in a 

business world, i.e. how it enhanced BI. Also, this refers some specific theories in 

those areas. 
 

There are five stages in traditional business intelligence engineering. In insurance, 

I pay attention to the stage 3: business analysis. Since the key part of insurance 

application is to store and analyze geographic data in order to make users insert, 

query and geospatial analysis much easier. In this part, finding intelligence use of 

Google earth to reflect how it is used to enhance business analysis.  

  

The Google earth application in tourism shows step 1 and step 4. Finding business 

requirement is a necessary preparation. Besides, overcoming business obstacle can 

gain business opportunities. In this part, it helps to search more opportunities in 

E-commerce. 

 

It is said that the biggest challenge of BI decision-support project is the quality of 

the source data. (Moss & Atre, 2003, page 12) Decision Support System is usually 

referred to a computerized system to help decision makers choose a best solution. 
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To meet the needs of BI decision-support project, Google earth can provide some 

functions, which enrich stage3: business analysis. In GPS and business data part, I 

found some aspects to support BI in Google earth. Also, there exist some 

disadvantages to support BI. Therefore, one target of my thesis is to explore and 

see if there is a way to solve those problems.  

 

To make Google earth work better to support Business Intelligence, releasing the 

application of GE is needed. As to show how Google earth might be able to 

exactly reflect Business Intelligence, a real case is necessary to be developed. 

However, because of the limitation of time and location, I take a proposal a GE 

Mobile project to show how it can be used as an integration application. After 

investigation of the application of Google earth, I want to search the need of GE 

development and plan a new engineering project. In order to implement this 

project and make this system have more than one isolated problem solution for 

only one certain group, I followed the roadmap of Business Intelligence to design 

my proposal GE mobile project. Because I believe that systems should be 

designed in an integrated and intelligent way. 

 

Before project planning, I did a literature research to see how Google earth is 

applied in business intelligence. Then I made interviews to a number of GIS users 

via e-mail. Since the data of the interviews of my thesis are quality research, the 

out come of the interviews should be high reliable and validly. Those interviewees 

are working with GIS and have experiences in this field, and therefore they are 

authorized in GIS.   

 

According to the answers, they gave me some professional advices about Google 

earth or GIS. This step can be defined as Justification. Then by analysis of the 

answers, I got a basic evaluation of this GIS tool, which belongs to planning. 

Before implementing project, I took analysis of requirements. Following the 

roadmap, the next step is to design the whole system. The design must “match the 

information access requirements of business community.”(Moss & Atre, 2003, 

page13) Therefore, I did the system design based on the requirement 

specifications. Since the most critical obstacle is to transmit information between 

different channels, I also make the whole construction in network. However, this 

project is only a virtual one, which means it can’t be tested. However, according 

to the empirical study, I concluded some points about this project. This step can be 

the last step: deployment. 

1.4 Outline of the thesis 

This thesis can be mainly divided into five parts. Part 1 gives a brief introduction 

and background about research questions and theories that used in this thesis. It 

shows a top view of the whole thesis. Part 2 describes the methodologies of this 

thesis. The next part is a brief introduction of Google earth. Part 4 belongs to the 
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empirical findings. This part is exploring innovate uses of Google earth. I pay 

attention to those four fields: insurance, tourism, GPS, and business data to 

illustrate how Google earth enhanced business intelligence. Part 5 contains 

interview and a proposal project based on the interview. This part is the empirical 

study, which comes from empirical findings. At last, the conclusion can be a short 

summarization of the whole thesis and the expectation of the future GIS. 
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Methodology 

My thesis pays attention to the business application of Google earth, which 

includes how to make it into practice, the evaluation of its using, and what are the 

further steps to go. I chose this field because I think business application can be 

widely used in our daily life and as a geographic tool, if it can provide business 

functions and has prior characteristics compared with other software, it will has a 

place in the competitive market. Since it is a new developed geographic program, 

lucubrating in this field is a little bit difficult. Another problem is that finding 

literature about my topic is not as easy as others.  

2.1 Approaches of writing this thesis 

As to the methodology of this thesis, I am inspired by the book “On Research 

Methods”, Pertti Järvinen, 2004. And the general research method of this thesis is according 

to the Figure 1.3 Järvinen & Järvinen’s taxonomy of research methods, (Pertti Järvinen, July 

2004, page 10). I choose the following methods as my research methodology. (See 

figure 2.1) 

Figure 2.1 Research methods figure  
(From “Järvinen & Järvinen’s taxonomy of research methods”) 

 

My thesis is intended to find business application of Google earth. The new idea 

comes from previous related concepts. In my opinion, this research should be 

theories creating research. I chose theory-creating study because it is suitable for 

Research approaches  

Approach studying reality 

Research stressing  

Conceptual-analytic

al approaches 

Approach for empirical 

studies 

Theory-creating 

approaches  
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exploratory investigations, which will consider past and contemporary realities 

(Pertti Järvinen, July 2004, 66). In this thesis I want to analyze the relationship 

between GIS and business application. Therefore I took Google earth as an 

example to explain it and I also want to find its unique characteristic in the real 

use. During the investigation, I read some literature to get the general concept of 

business such as tourism, insurance, and GPS and then analyze the application in 

those fields based on the acquired knowledge. My research is interested in 

discovering new ideas, which can be another reason why this thesis is 

theory-creating study. 

 

Besides, in my thesis, I also use conceptual-analytical research. “According to 

Niiniluoto (1980) theories resemble conceptual system as a structure. The theory 

collects, integrates and systematizes separate previous research results.” (Pertti 

Järvinen, July 2004, 17).Since Google earth is a subset of GIS; I learned some 

successful cases and theories about GIS, which can belong to the previous 

research results.  

2.2 Data Gathering Methods 

My thesis is based on empirical studies, which are built by raw data. Therefore 

data gathering seems rather important in my thesis. There are many kinds of 

techniques for the data gathering and the typical technologies are interview, 

observation, questionnaire and written material (Pertti Järvinen, July 2004, 

page140). The list of the methods that I used in my article is as follows (See figure 

2.2): 

 

 

                    Figure 2.2 Data gathering methods 
 

Documents are used to record or publish the prior theories. By acquiring 

Observation  

Data gathering methods 

Interview  Questionnaire  

Acquiring documents Literature research  
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documents, we can see which kinds of theories have been proved and some related 

comments about the research. Therefore, I searched both online and literature to 

get a collection of theories and concepts of Google earth which can belong to 

acquiring documents to help me form a series of concepts about my topic. Since 

the available literature of this topic is limited, I use cyberspace to search 

information on the internet. After gathering information, I analyze it and take it 

into my thoughts and then I compared others’ studies of different approaches to 

conclude my own opinion.  

 

Observation is used in my thesis to listen and observe other users’ reflection about 

Google earth. This is because getting feedback of the Google earth users may help 

to evaluate the application of it, in my opinion. The other reason is that it is a 

practical tool, and to observe its usage is the best way to see how Google earth 

plays its functions. 

 

Besides, to deeply research on the application of Google earth, I took interview to 

see how GIS is used in enterprises or organizations. Since the time and location 

limitation, I choose to take interview via email on-line. At first, I listed several 

questions that I will study in my thesis and then send them to the respondents via 

e-mail. Since it is a theory-creating research, I choose the completely informal 

interview to get all-round views as possible. Since Google earth is new and there 

are not many users, I can’t obtain much reply of those questions as investigation. 

So the obtaining data of this interview should be qualitative.  

 

Questionnaire is also used in my thesis, because my interview contains some open 

questions that need to be answered by selected people. I put all these questions in 

order to hear others’ opinion and experiences.  

 

To fulfill the application of Google earth in my thesis, I also did some literature 

research to get some general concepts about business intelligence, tourism 

e-commerce, and insurance. Those concepts are based on prior thinking, which 

have been tested and proved.  

2.3 Generalization of results 

Generally speaking, the conclusions are from two kinds of resources: quantitative 

studies and qualitative research. Qualitative research refers to a particular tradition 

that basically depends on observation of a group of people in their own territory 

and interacting with them in their own language or terms.（Jerome & Marc L., 1986, 

page 23）In my research, I did some interviews to several groups who take Google 

earth/GIS as a project or work with it. In another word, I pay attention to the 

nature of the question but not the amount. Therefore, my research can be 

classified as qualitative research.  
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Validity is connected with the correctness of the research questions. In my thesis, 

the questions of the interview have to be described correctly and hit the right 

target. The answers of the interview should be what I want. Therefore, to ensure 

the validity of the result, the questions should be connected to the purpose and the 

research objects should be limited and selected. 

 

Reliability is to judge whether the answers are almost the same if we repeat the 

experiment. This ensures the qualities of the data you get are reliable. The method 

of gathering data seems rather important, since the outflow of the experiment is 

mostly depending on the tools or the environment. Sometimes we can’t avoid 

error but we can reduce the warp by refining the method of getting data. 

 

The generalization of results depends on validity and reliability in qualitative 

studies. Not like quantitative studies which are based on a big number of 

observations and investigations, a qualitative research should be in depth and 

based on comprehensive analysis. In my thesis, I want to find the characteristics 

and future direction of Google earth and further more, to explore intelligent use of 

it. Therefore, the results of my research are qualitative and the analyses are based 

on the data from the interviews, the results of which are based on validity and 

reliability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 19 

The background of Google earth  

3.1 A brief introduction of Google earth 

Google earth is a map tool that has a virtual globe program created in 2004. 

Google earth maps the earth by the superimposition viewer. The data is obtained 

from satellite imagery, aerial photography and GIS (geographic information 

system). This virtual global program is aiming to provide the users geographic 

information with an emulational tellurion.  

 

It is 3D geographic software that can catch every corner of the earth if the object 

is in its database. Google earth can show 3D buildings and structures to the users, 

which presents in the form of sketch-up, a three-dimensional modeling program. 

By simply using the mouse to browse, most lands can be viewed within 15 meters 

resolution2, and the highest resolution can reach 15 cm, which depends on the 

point of interest. Sometimes for certain areas such as London, Washington D.C, 

and Seattle, it is possible to discern individual houses, buildings, the color of cars, 

and even the shadows of crowds. Besides, it provides external links to other 

systems, and users can search the information by those links.  

 

However, it has its limitations. It is only available for certain buildings and 

structures. Since there are many places and countries that don’t have available 

images and data in Google’s 3D Warehouse, it is sometimes impossible to view 

certain places or buildings with a very specific view.  

 

Today there are three different editions available in the market: Google earth, 

Google earth Professional and Google earth Plus. To put everything in short, 

Google earth is a free download version but it has limited functionality. Google 

earth Professional is for business use, which should be charged for $400 every 

year. This version contains add-on software such as movie making, GIS data 

importer and advanced printing modules. And Google earth plus charges $20 

annual subscription fee. It has such features compared with Google earth: GPS 

integration, higher resolution printing, customer support via email, and data 

importer.3 

3.2 Background of Google earth 

In 2004, Keyhole.Inc, a company acquired by Google developed Earth Viewer, the 

                                                        
2
 “Google Earth High Resolution Imagery Coverage” August 9, 2005 
http://earth.google.com/coverage/coverage_list.pdf   
3
 “Google Earth Product Comparison” Retrieved on 2007-1-07 
http://earth.google.com/product_comparison.html  



 20 

former name of Google earth. And then in 2005, Earth View was renamed as 

Google earth and can be used in personal computers. Google earth has digital 

elevation data, which is collected by NASA’s Shuttle Radar Topography Mission 

(it is an international research effort that obtains digital elevation models on a 

near-global scale, and it is said to be the most complete high-resolution digital 

topographic database of the earth according to “Wikipedia”, the free encyclopedia 

book.) Since November 2006, Google earth began to use digital elevation model 

data to present the 3D views of many mountains. Besides, it also provides access 

to view 3D buildings of many major cities in America and Japan. There are some 

layers in Google earth. In December 2006, Google earth added a new layer 

“Geographic Web”. 

 

To fulfill the different using of operation systems, Google earth released Mac OS 

X version on January 10, 2006. Now the available versions of Google earth are for 

Windows 2000&XP, MacOS X, and Linux. 

3.3 Basic principle of Google earth 

Since Google earth is a 3 dimension virtual global system, to put every location 

into a coordinate system is necessary. The internal coordinate system is 

geographic coordinates that contain latitude and longitude. According to the WGS 

84 (World Geodetic System which was devised in 1984), every position of the 

world can be described by the value of the latitude and longitude.   

 

Google earth shows the earth by the projection called General Perspective to make 

the users feel as though they are viewing the earth from an elevated platform such 

as airplane or orbiting satellite. (Moore, 2006) 4 

 

Google earth is formerly known as Keyhole that offers 3D overviews of major 

cities, mountains, local business information, road signs, etc. it is based on 

OpenGL standard. 1 

 

The database comes from satellite imagery, aerial photography and GIS. The data 

is stored by the value of latitude, longitude, and coordinates. 

 

One of the fascinating features of Google earth is the ability to mark a place and 

transfer that view to the other users by using Keyhole Markup Language (KML) 

format, which is based on XML. This is good for adding static content, such as 

bridges, monuments, and bridges (Gibson and Erle, 2006:155). Since the data in 

Google earth is dynamic, it needs a system that can hold the positions every few 

seconds. In Google Earth, the upshot is saved as a .kml file and the constant data 

                                                        
4 Larry Moore “Google earth’s projection”,2006, 

http://www1.webng.com/azimuthal/earth_proj.html  
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value of the position can be obtained in the GPS system by hack. “Google earth is 

loading the same KML file over and over again, every 10 seconds, going to the 

same location over and over again” (Gibson and Erle, 2006:155). 

 

Since it uses KML files to hold its data, for those users who need special 

information, it is possible for them to down load and add .kml file that hold the 

data they want into Google earth. 

3.4 How to use 

Google earth lets you view the earth like a superman from outer space and zoom 

in smaller maps with mouse clicking. It is a simple-used map tool even for those 

who didn’t touch the field of GIS like me.  

 

Next I will give a short introduction about how to use Google earth in the 

Windows XP operation system.  

 

After downloading Google earth and installing it, launch it by double clicking the 

icon. It will show you a globe spinning in the space like a real one. In the Google 

earth, the toolbar, search pane, spinning tellurion, and the navigation controls with 

compass consist the Google earth window (see figure 3.1).  

 
                      Figure 3.1 Google Earth screen  
 

By moving and rotating the mouse, you can take a virtual flight from the satellite 
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to the earth. If you want to go some place, just clicking the location that you want 

to is enough to fly to the destination and navigate through the map. Since this map 

tool is 3D view of globe, the navigation control on the top right of the screen can 

adjust the position in any view, which is easier to be done compared with using 

mouse directly. 

   

If the destination is not easy to find out in the virtual globe, write the place that 

you want to go to in the blank and click the button “fly to” in the upper-left corner 

of the screen.  

   

Under the “fly to” button, you can type a location in the input text box. Typing the 

address of the place and clicking “enter” or “search” button, you will fly to the 

location that you typed in the text. It is almost the same thing when you want to 

type a tourist destination.  

   

Sometimes, you may want to print a certain location in Google earth. First, choose 

“file”, and then a dialog box will appear. Choosing “Quick Print” means to print a 

low-resolution picture, and choosing “Medium” can provide you a higher 

resolution photo, which needs to pay accordingly.    

3.5 Limitations 

Even though Google earth is a professional and fascinating three dimension 

geographic tool from my point of view. Of course, it must have some 

disadvantages to some extent. 

   

First of all, Google earth has a very unbalanced data structure. That is to say, some 

areas have a sufficient data resource while others are lack of it. Sometimes we can 

see that in some areas, the boundaries are blurring and the resolutions are 

different.  

 

Many buildings and structures have 3D modeling sketch but they are limited to a 

few cities. Besides, in my point of view, the poor represented renderings are not 

good enough to describe the buildings. 

 

Different GIS systems have different geographic scales, time scale and thematic 

scale. Making information integrated from different resources, making 

calculations and outputting the results also varies. Those difficulties lie on the 

obstacle of transferring data between different systems. (Le Duc, 1996: 233)  

 

The internet is becoming the main stream to output different types of data together 

by reusing and integrating them. However, for GIS packages, data exchange is 

difficult to implement since the existing standards are various. Still, the obstacle 

always exists: the various semantic data models and different technologies to 
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storage spatial data. The solution of this problem is GML (Geographic Markup 

Language), an XML-based encoding for storage and exchanging of geographic 

features and the core concept of it is to separate content from presentation (Jerzy 

& Tomasz, 2004:378). As a consequence, information can be stored, reused, and 

integrated. 

 

It is inexpensive to get satellite images with Google earth, but the problem is that 

many of them don’t update as soon as customers expect. Besides, the proceeding 

function is not very intelligent. Therefore it will lose many customers. In my 

thesis, I’d like to explore some innovative uses of Google earth.  
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 Empirical findings 

Application 

   GIS is sometimes connected with transferring geographic information into 

electronic maps, which seems to be to far away from our daily life. Traditional 

application of GIS is concentrated in the field of geographic research. However, 

nowadays, more and more enterprises begin to realize that GIS can help to 

improve working flow, make customer’s information management more 

efficiently, and analyze business data. We can sense that more and more GIS are 

applied in our daily life.  

    

   GIS is the tools to collect, analyze, and display different geographic information 

in natural. Recently, it forth comes in the telegraphy, navigation, emergency route 

analysis, etc. Google earth is built to realize three dimension view of world wide, 

and the function of this tool is not only to search for a certain place, experience 

scanning the earth or view places of interest on the map. Describing spatial 

information is prior to help people understand the information content simply, 

which includes enterprise source deployment, assessment management, and 

searching business opportunities.  

    

   Google earth has satellite images, which has at least 15 meter resolution and at 

most 0.15 meter resolution. If it is combined with traffic condition such as route 

limitation, bridge strict, traffic jams, and so on, this system will be more helpful 

for government project.  For the insurance evaluator, combining geographic 

information with disaster grade and map navigation can improve the efficiency 

and intelligence of decision making. Besides, the application in the tourism is 

another popular developing area in the field of GIS. Position system of the 

electronic map can let navigate travelers find the route more quickly and 

panoramios of interesting places can let users enjoy sightsee without leaving home. 

And the extra links to Google earth may develop more business opportunities. 

Another one important application of Google earth is that the geographic data 

once connecting with enterprise data analysis can provide more business 

information such as statistic about shopping custom differences, and consume 

loyalty in different areas.  

 

   Still, there leave some further steps for Google earth to go. Since it is a newly 

practice three dimension geographic, the use of it will not only position or search 

a certain place but to cover a more wide arrange of the application.     
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4.1 Insurance 

Insurance, from the view point of economics and law, is a form of risk 

management used to hedge against the risk of a contingent loss.52GIS can 

intuitively reflect the geographic distributions of insurance risk information and 

responsibility. By connecting GIS to insurance, users can query and input disaster 

loss information according to the geographic distribution. Therefore, the main 

process of risk management: measuring and assessing can be implemented by 

using GIS.  

 

As far as I concerned, Google earth has divided many layers to represent different 

levels information. In my opinion, insurance stuffs can add customer’s 

information to a certain layer by classifying different disaster grades. Since 

Google earth has a very convenient geographic position function, it can provide 

electronic map in any area. By zooming in and browsing the map, the statistic 

analysis information can be shown directly. Besides, insurance information can be 

connected with basic transport conditions, such as buildings, roads, traffic and 

rivers. If we build a database to store insurance information according to 

geographic conditions, when we query a piece of information, we can input logic 

query sentence such as SQL by connecting geographic key. Besides, the related 

geographic description such as terrain, physiognomy, weather, and climate can be 

linked. Such additional information can improve the quality of disaster analysis 

and make information management more convenient.  

Supposed structure of Google earth 

For the risk managers, one of the most important         

4.2 Tourism 

Imagine that seating at home can view the whole world. It is a so wonderful 

experience to travel the world and zoom in every corner by only using mouse. 

However, virtual traveling can never be compared with having sightseen in a real 

estate.  

 

Nowadays, e-commerce in tourism has developed and online transactions in the 

travel and tourism industry are also increased, which is the leading application in 

the B2C (business-to-consumer).63  

 

For some countries, tourism is vital due to the income from consumption of 

selling products and providing services. Besides, tourism includes some areas of 

                                                        
5 “insurance”, Wikipedia, 2006-3-29, http://en.wikipedia.org/wiki/Insurance  
6 Werthner, Ricci“E-Commerce and Tourism”, 2004, page 1, 
http://delivery.acm.org/10.1145/1040000/1035141/p101-werthner.pdf?key1=1035141&key2=1808994711&coll=A
CM&dl=ACM&CFID=18376873&CFTOKEN=46033634  
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transportation, accommodation, and other related industries. In Google earth, it 

provides some functions to link those areas by providing related websites and 

online ordering services. For the travelers, they can get necessary information and 

service. For enterprise, Google earth is a good plat to advertise and communicate 

with customers.  

4.2.1 Making a travel planning by using Google earth  

To put everything into practice, Google earth should be a tool to realize some 

functionality not just showing satellite images. In order to explain this, I will show 

my own experience of making a trip to Italy by Google earth Pro edition. 

 

After booking the airline tickets to Italy, the most important part is to reserve the 

hotel and make exactly detailed tour journey in each city. Next I will take Milan as 

an example to describe how to reserve hotels and make travel planning by Google 

earth. First, fill in the city name in the “fly to” blank, and then in the “Layers” 

choose “Geographic Web”, “Lodging”, “Transportation”, and “Travel and 

Tourism” options. After pressing “play” button, it will show you the following 

figure. (See figure 2.2.1)  

                        Figure 4.2.1 
 

Therefore, we can get an intuitionistic view of the whole city even though we 

have never been there before. The map shows us the location of the lodges, airport, 

shopping centers, and major places of interest. By pressing the icon, more detailed 

information will be shown on the screen, which includes 3D images or photos. 

Besides, the external links are also provided. If you click those links, the Google 
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engine will be shown in the right behind corner. As a result, we had planed our trip 

and book hotels online by searching Google earth. Moreover, we can get the 3D 

map of Milan before arriving there.  

 

Searching is at the heart of Google earth, including searching business 

opportunities. Now users can search geographic information worldwide by adding 

KML files. Such basic function means that Google earth is, to some extent, 

flexible and reusable.  

 

It is said that tourism IT system trends to be flexible and integrated7. While more 

and more people begin to surf online, Google earth provide such platform to show 

world wide tourism information without geography and time constraint by linking 

to Internet. This can realize simple integration of Web search with a GIS. With the 

help of Google earth, the users can search information according to geographic 

location specification.  

4.2.2 Searching business opportunity  

Nowadays we have escaped from a traditional way going out for shopping into 

electronic commerce. E-commerce refers to business transactions take place by 

telecommunications network. E-commerce is greatly developed in recent years 

since IT (Information Technology) investment can be ensured and consumers’ 

behavior has been changed from a traditional way to online shopping. 

 

Tourism e-commerce is based on Internet, which carries out via network. 

“Generally speaking, consumers use tourism industry Web sites to obtain road 

map (59%), accommodation (54%), activity programming (46%), air fares (45%), 

restaurants and entertainment (36%). (Scott’s Business Directory, 2002)” 8 4 . 

Therefore, we can see that the business opportunity of Geographic Information 

System has a large market since most consumers use Web site to search 

geographic information when traveling.  

 

For the enterprises, putting advertisements on Website or exactly say that linking 

to Google earth may create new business opportunities. The reasons lies on two: 

firstly, tourism e-commerce is the new tendency in this industry, since it has less 

geographic and time limitation compared with traditional tourism model. Besides, 

B2C structure is more obviously operated via telecommunication by Internet. The 

second reason, in my opinion, is that when the users are searching some place 

with Google earth, they can easily connect geographic information to sightseeing, 

                                                        
7 Werthner, Ricci “E-Commerce and Tourism”, 2004, 
http://delivery.acm.org/10.1145/1040000/1035141/p101-werthner.pdf?key1=1035141&key2=1808994711&coll=A
CM&dl=ACM&CFID=18376873&CFTOKEN=46033634 
8 “A Theoretic Discussion of Tourism E-commerce”, 2005, Si-qing Liu, 
http://databas.bib.vxu.se:2119/10.1145/1090000/1089553/p1-liu.pdf?key1=1089553&key2=7948705711&coll=A
CM&dl=ACM&CFID=18470587&CFTOKEN=23902485 
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which can inspire the traveling motivation. 

 

To integrate Web search with a GIS is thus a very promising thing. In Google 

earth, we can see specialized and flexible network configurations, which is 

convenient for users to search information. Moreover, more business opportunities 

will be developed, which will also lead to more intelligent tourism transaction 

structure. 

4.3 GPS 

Global Positioning System (GPS) is one of the most important functions of GIS. 

To know one’s exact position and altitude is the main target of GPS. This system 

is with the help of GPS satellites in medium earth orbit, which transmit signals to 

the GPS receivers. By doing so, the users can determine their location, speed of 

moving, and direction. The GPS receivers can obtain a time signal from more than 

two but less than twenty geostationary satellites and calculate time tag between 

these signals. “In this way, it is possible to calculate relative distance in three 

dimensions (X, Y, and Z)” (Michae ̈l, 1996:123) 

 

The early GPS is only used in Navigation around the world. As an important tool 

for mapping and land surveying, GPS can provide a precise time reference that is 

used in many applications especially scientific study such as earthquakes, and 

synchronization of telecommunications networks.9 It is developed by the United 

States Department of Defense, and now the system maintaining cost is 

approximately USD 750 million every year, but in fact, GPS is free for civilian 

use.10  

 

The source of GPS is from military use, therefore, there exist some restrict 

immediate access to high precision data. However, by combining the satellite 

signals with other points, such as radio signals, or other technologies from other 

navigation systems can obtain higher precision positioning. Take an example in 

Sweden, the resolution can reach 2 meters in real-time at low cost with a radio 

GPS receiver. (Le Duc 1996:123)    

4.3.2 Developing user functions 

The GPS receiver is for user segment in the whole GPS system. Generally 

speaking, there are three parts in a receiver device, i.e. antenna, receiver-processor, 

and highly-stable clock. The antenna is used to turned signals frequencies 

transmitted by the satellites, and highly-stable clock, which is often a crystal 

oscillator, is to set time tag. Often a GPS receiver is described by the number of 

                                                        
9 “Global Position System”, Wikipedia,2007-4-30, http://en.wikipedia.org/wiki/Gps  
10  “Global Position System”, Wikipedia,2007-4-30, http://en.wikipedia.org/wiki/Gps 
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channels, which means how many satellites it can monitor simultaneously.  

 

Most GPS receivers can transmit data to other devices by using NMEA 0183 

protocol, which allows open source tools to read and use this method by 

connecting with serial connection, USB, or Bluetooth. Besides, NMEA protocol is 

compatible with some GIS tools such as Earth Bridge, which is designed to show 

the location on Google earth in real-time and record the track when moving. From 

this point of view, we can believe that GPS can be developed with the help of 

digital map in a GIS. 

 

However, Google earth belongs to three dimension digital map, which is different 

from other two dimension GIS. Now Google earth is supporting the GPS devices 

that from Garmin and Magellam manufacturers. On the one hand, GPS data can be 

imported into Google earth, and it is formed into three possible folders: track 

points, way points, and routes. Track points are recorded as route and then 

imported into Google earth paths. Way points are typically marked with a name as 

a sign for the users. Besides, route point is to create the recorded routing, since it 

contains multiple connected instructions. On the other hand, combining data from 

Google earth and GPS can provide a fast data acquisition, which is very important 

in both cadastral map and utility maps. In those maps, the distinct objects have to 

connect to the tabular information. From this point, GPS may widen one major 

bottleneck for Google earth in the field of data capture. 

4.4 Business data 

As far as I concerned, there are some successful business cases for the application 

of Google earth in business but not as many as in other geographic tool. Until now, 

I never heard about any mutual and systematic business application in Google 

earth. 

 

My research on business application in Google earth begins with what it has or 

hasn’t, and the distance from real business application. 

4.4.1 Geographic imagery database 

The areas that have at least 0.6 meter resolution image are in a large portion, 

which is a competitive factor compared with other software. By the way, even 

though certain graphic software such as NASA World Wind has stronger imagery 

expression, Google earth plays the leader role in global high-resolution imagery, 

which maybe the reason why Google earth is still popular all over the world115. To 

be simply, it can provide business with enough satellite images. 

                                                        
11 “Talking about the business application in Google earth” 2006, The god of Eye Project, 
http://www.godeyes.cn/news/2005/11/18/1118093901.htm  
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4.4.2 The distance from the real use 

However, only satellite images are not enough for making decisions in business. 

Even though, imageries can cost a lot, analyzing those images and put them into 

real use such as mining data of roads, buildings, rivers, and distinctions will cost 

much more.  

 

Google earth has been a geographic global model and has not much relationship 

with business intelligence. This is because sometimes the data and scale within 

certain areas such as in China are distortion, which means the users can’t get the 

exactly information and judge according to these data. 

 

In fact, there is another edition Google earth pro, which provides us a special 

function to add and share your own data with Google earth’s original file format 

KML. File. One of my friends who is often using Google earth gave me an 

example to show how to add new information into Google earth Pro (see figure 

4.4.2 ): 

 
                        Figure 4.4.2  
As far as I know, to add a place information by users themselves is not a simple 

task. But for those free edition users, adding and sharing information is not users 

friendly and has a very low efficiency, which can’t meet the data demand of 

enterprise level. 

 

Besides, Google earth is lack of data processing function, while this is rather 

critical for business intelligence. In all, Google earth is an image-browsing tool. It 

has a lot of data but as to comparing, analyzing, choosing, and operating data 

can’t be available by using Google earth. 
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4.4.3 Solutions 

First, let’s look at the following picture which shows how enterprise uses data. 

(See figure 4.4.3) 

 

                Figure 4.4.3 data in enterprise 
From the figure, we can see that Google earth has provided basic geographic 

information and in professional edition, it has importing data function. But as to 

make them useful for enterprise level, it has no solution in such areas.  

4.4.4 Data transaction 

The limitation of World Wide Web is the limit to display text, numbers, and 

graphics by using basic HTML language. The main purpose of HTML language is 

to provide hypertext links to other sources and markup capabilities. Since the 

markup side of HTML is not designed for providing the hierarchy, source 

information, or easy communication with other programs, it can only display the 

data for the users.(Anderson, 2004: 83) 

 

It seems that the reliance on HTML will be changed in the near future. Most data 

transactions are now taking place via internet. Generally speaking, web browsers 

widely accept XML. One of the features of Google earth is that the KML 

(Keyhole Markup Language) format file, which is based on XML. From this point 

of view, Google earth has its own advantage to solve this limitation of traditional 

World Wide Web problem. 

 

For the enterprise, internal data transaction can take place via local network. And 

the geographic information can be from outside resources via internet. Since 

Basic geographic satellite images 

Useful geographic data 

Enterprise data 

Analyzing data 

Google earth has at 

present 

Those can’t be 

achieved by Google 

earth 
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Patrick L. recommended in his book “business economics and finance with 

MATLAB, GIS and simulation” that “those developing applications that they 

expect to use in the future consider the XML standard when planning for future 

data exchange via internet.” We have the reason to believe that the data 

transaction of Google earth can take place easy communication with other 

program, provide the hierarchy, and source information. 
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Empirical Study 

5.1 Interview  

In order to evaluate the applications of Google earth, I did some interviews  

Interview question 

Thank you for letting me to ask you some questions about your experience of working 

with Google Earth in innovative ways. Your willingness to share your ideas and 

experiences will be of great help to me in my master thesis project in informatics at 

Växjö University this spring. Please feel free to comment on the choice of questions 

and to add any questions you think I should have included (and their answers!). 

 

Here are the questions: 

1) How do you work with Google Earth/GIS today? 

 

2) How long have you worked with Google Earth/GIS? 

 

3) Why did / didn't you choose Google Earth as a tool in your working area? 

 

4) What is your opinion of Google Earth as a tool in your case? 

 

5) What aspects are not very convenient about Google Earth? 

 

6) As a user of GIS, what are your main requirements for this kind of tools? 

 

7) What suggestions do you have for further development of Google Earth / GIS tools? 

 

8) How do you envision working with Google Earth /GIS tools in five years? 

 

9) Would it be alright if I contacted you to ask a few additional questions? If yes, is it 

alright if I use this e-mail address again, or would you prefer a phone call? If you 

prefer a phone call, please let me know what number to call and also what day and 

time of day that would suit you. 

 

Normally, students are recommended not to use names of people and companies in 

their final thesis, but to use an alias which allows the interviewee anonymity. 

However, sometime people and companies wish to be visible. If you do NOT wish to 

be anonymous in this context, please let me know that you agree to me using your 

name and the name of your company/employer/project in my thesis. 
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Thank your very much for your time. 

 

Best Regards, 

Xue Wu, 

 

Answers (1) 

Dear Xue, 

here are (finally, I’ve had a lot to do lately) my answers to your questions. I’ll 

somewhat limit my answers to Google Earth (GE) only, because my organization does 

a lot of GIS-work that is not linked to Google at all. I’ll also use the "we" since I m 

part of a team of 2-3 persons here at Riksantikvarieämbetet doing GE-related work. 

 

1. Mainly, we produce content in the KML/KMZ data format that GE uses. The 

GE-client is then used to verify that our KML/KMZ-files are well-formed. 

 

2. We "discovered" GE in June 2005. We began some experimenting and in late 

December of the same year our Archaeological Sites Information System could 

dynamically produce search-results formatted according to KML/KMZ. 

 

3. It s popular appeal and wide use and spread. It s the first truly "democratic" easy to 

use web-GIS (one of the reasons is probably because it doesn’t call itself a GIS at all). 

Since one of our goals is to provide as many people as possible with information 

about Swedish heritage and we already had/were developing public web-based search 

tools GE seemed like too good an opportunity to miss. 

 

Also because the 3D-environment is something we could never develop ourselves and 

a 3D-landscape makes it easier to understand the context where archaeological sites 

and historical buildings are situated. Especially in Sweden where the sea-level has 

changed a lot over the millenia and so also the landscape itself. 

 

4. Easy to use, very hyped and thus ideal for public dissemination of geographical 

data. Fairly useless as a professional analytical tool (but for that we use 

ArcGIS/Oracle Spatial so it doesn’t t matter to us). 

 

5. Definitely the End User License Agreement (EULA). It stops the free GE-version 

from being used by e.g. government organizations. For some discussion on this see 

James Fee s blog: http://www.spatiallyadjusted.com/category/google/google-earth/ 

GE is also fairly demanding on the users hardware and bandwidth, but Sweden has a 

high levels of market penetration when it comes  powerful PCs and broadband 

connections so we don t see it as a big problem. 

 

6. An open, well-documented and easy to produce data-format i.e. KML. It’s also 
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good that KML is in the process of becoming an OGC standard. 

 

7. To change the EULA to make GE free for all non-profit users and government, to 

develop GE to support the OGC-standards (WMS, WFS, WCS) and de-facto 

standards such as GeoRSS, to develop better KML/KMZ support in Google Maps and 

in the long run make Google Earth and Google Maps into one product. 

 

In terms of content Google needs to acquire better data for the world outside North 

America. E.g. if they acquired the same high-resolution other photos and vector maps 

for Sweden as Eniro and Hitta.se has they d dominate the Swedish market. You could 

pretty much exchange the word Sweden in the former sentence to any other nation 

outside N. America. 

 

8. I envision GE to be a plug-in for my web browser and to normally come 

pre-installed when I by a PC/Mac. Hardware developments and faster broadband 

connections should allow for even greater detail and resolution when it comes to 

content. I also see the Google "spider" indexing the Internet for all spatial data 

(basically crawling for x/y/lat/long coordinates and place-names) and making it 

geographically searchable from within GE/the web browser. 

 

GE will also come pre-installed in mobile phones (which by the will have built in 

GPS) and in the GPS-systems in cars and will be available to keep track of your 

position and serve up data based on your location. 

 

9. Please do, preferably by e-mail since I m often tied up in meetings or workshops. 

 

One of the tasks of Riksantikvariämbetet is to support research so if you wish to, 

please include us a source in your thesis. I wish you good luck in your thesis work and 

would also like to ask you to please send me a copy of your thesis when it s finish - 

the topic is of course highly interesting to me. 

 

Best regards, 

David 

Answer (2) 

Hello Xue, 

It is my pleasure to answer your questions. Here is my reply of your questions: 

 

1) I have been attended a mapping project about North America. The main target of 

our project is to let users search the place they want to and show the transportation 

lines to them. The web site of our project is: www.mapbar.com . 

 

2) This project has lasted for half a year, but the implementation of this project is 
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only two weeks. 

 

3) We did not chosen Google earth but to select Microsoft Visual Studio 2005，the 

language of which is C#, as the tool for development. And the environment is Web 

Service provided by Arc GIS. This is because most Chinese People are not able to 

use this technology. The reasons lie on that Google earth need satellite support. 

Since mapping data is huge and storing data needs excellent database, which 

requires good server interiorly. However, such good servers are mostly in charge, 

which causes the collision with the free charges of Google earth.   

 

4) Since we didn’t use Google earth as a developing tool in our case, we have not 

many opinions. But in my personal opinion, the problem of Google earth in China 

is about how to promote the product. The most common use of Google earth for 

me is to obtain the latitude and longitude of a certain place. It is convenient and 

easy to realize in GE. 

 

5) Generally speaking, Google earth is attractive and excellent, which gave me a 

deep impression at first sight. As to the application of business, I think there lay a 

few problems. For the marketing, as many users are not familiar with Google 

earth in our country, the promotion of the product should be enhanced. From the 

technology view, the data in China is not complete compared with other 

developed countries such as USA, Japan, and Canada. Besides the distribution of 

data is not on average in China. Only some big cities like Beijing, Shanghai, and 

Guangzhou, have entire data distribution. One more thing is that most Chinese are 

not very good at English, but Google earth has not Chinese version, which limited 

the target group is only those who are well-educated.  

 

6) My main work is related with mapping. The main requirements of GIS for me are 

the digital map and position system. 

 

7) Nowadays most GIS researches are aimed at scientific and professional study, the 

future work of GIS should be towards democratic use. The future GIS can be 

developed towards easy and common use. 

 

8) To answer this question, I want to emphasize “democratic” again. Google earth 

has a very obvious advantage, free to obtain satellite images. By connecting GIS 

with personal mobile phones, more characteristic functions can be developed such 

as GPS, and GE games. I think this can become a very potential market of GIS in 

the near future.  

 

9) We are a team to complete this project. Even though some of my answers stand 

my personal opinions, please take “we” as a team together when referring this 

project in your thesis.  
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Of course, if you have some other questions, please feel free to ask me. My 

current contact email address is: zhyuan_16@163.com. Since there is time 

difference between Sweden and China, I suggest communication via e-mail. At 

last, good luck to your study. 

Best wishes, 

Zhang Yuan 

   (Translated by author) 

5.1 Analysis of interviews 

5.1.1 Analysis of answer (1) 

This answer is from Mr. Haskiya, who has participated in Riksantikvarieämbetet12 

with other 2-3 persons. Their team work is to produce KML/KMA data format files 

that can be used in GE and then verified whether their KML/KMZ files are 

well-formed or not.  

 

In this answer, he also explained why they chose GE as a tool to exam those 

KML/KMZ files. Google earth is using KML files to hold data and it is a democratic 

useful web-GIS, which hit one goal of their team work: providing as many people as 

possible with information about Swedish heritage. Beside, one benefit from GE is that 

it has 3D environment, which can make information visualization much easier. 

Therefore, a 3D landscape can make users to understand the context from all views of 

points. However, as Mr. Haskiya said that using GE as a tool exist such problem: as a 

professional analytical tool, it is lack of useful functions. As a result, they used Arc 

GIS/ Oracle Spatial instead. 

 

As to the real use of GE, this answer pointed several aspects that GE can’t make. One 

is that End User License Agreement stops it free to be used by government 

organizations. Besides, running GE needs high quality of hardware and bandwidth. 

Since Sweden has a high level of market penetration, this problem doesn’t seem to be 

prominent. As a user of GIS, an ideal tool has to be open, well-document and easy to 

produce data format. From this point, we can see there is still a distance in GE to 

become the main stream in GIS. 

 

At the end of this interview, Mr. Haskiya gave the suggestion of the further steps of 

GE as a professional GIS user. He insisted that GE needs to be used in a wider way 

both in the functionality and generalization. That is to say, EULA should make GE 

free to all non-profit users and government, and the data should be various and have 

almost the same high-resolution.  

                                                        
12
 “Riksantikvarieämbetet”, it is a Swedish national heritage board in Stockholm, more details can 

be seen in: http://www.raa.se/cms/extern/en/about_us/our_mission/our_mission.html   
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One important thing that has inspired me is imagination to pre-install in mobile 

phones and GPS system. Since GE, as a product, needs to be developed in order to 

catch the steps of hardware and broadband, another important thing for GE is to 

improve the resolution, i.e., the quality of the spatial data.  

5.1.2 Analysis of Answer (2) 

Yuan Zhang is a professional geographic information engineering worker in Hubei 

Province, China. He has involved in a mapping project about some areas in North 

America. Their team was to build a website for geographic lovers to search and query 

spatial information.  

 

In his project, they didn’t choose GE as a developing tool but to use Microsoft Visual 

Studio 2005, the language is C#. Besides, the environment is Web Service provided 

by Arc GIS. In this answer, he explained why they didn’t choose GE. It is because GE 

is not popular in China. The technique obstacle is that GE database is huge and 

expense to operate.  

 

From his expert view, the problem of Google earth in China is the promotion. Not 

many people are familiar with Google earth. Generally speaking, it is an attractive and 

excellent product, which can give users a very impressive feeling. From the technique 

view, the GE database in China does not have such complete and high resolution as in 

other developed countries such as USA, Japan, or Canada. And the distribution of 

those limited data is not on average in China. The weakness of this product is the lack 

of Chinese version, which is a limitation for Google earth market.  

 

Since nowadays, most GIS users are professional geographic or computer workers. 

The future use of GIS tool in his opinion is democratic use. Since GE is free for the 

users to obtain satellite photos, it can realize the democratic use.  

 

At the end of this interview, Yuan Zhang proposed that future step for GE is to 

develop more potential market for this product in China. Connecting GIS/GE to 

mobile phones or developing GE games is feasible. 

 

This answer of interview is aiming the Chinese market. It released some unique 

problems in China. However, it is still helpful for my research to dig GE. 

5.2 Conclusion from the interview 

Comparing these answers from two persons, we can easily find that both of them have 

the similar opinions on certain questions. Firstly, they all expressed their preferable 

aspect of GE is 3D landscape and democratic use of satellite images. From this 
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interview, I also found that in both Sweden and China, Google earth is different from 

other GIS tools in the concern of 3D aspect and democratic use. 

 

However, the biggest difference between using in Sweden and China is the 

environment. This means in Sweden because of the broadband and hardware 

environment, Google earth can run faster than in China. This results that less users of 

Google earth in China. Besides, English version has prevented many users taking GE 

into real practice.  

 

Besides, lower resolution in certain areas in both Sweden and China leads 

unfeasibility of GE. As to the democratic use of GE, there still exists certain problem: 

EULA prevented some non-profit users and government from using this tool.  

 

Anyway, both of these answers hit the same envision at the same time: installing 

Google earth into Mobile phones can be a good suggestion for the future use of GE 

design. This inspired me to take a proposal GE Mobile project in the following text. I 

want to do this project in order to solve some problems existing in today’s GE using 

that released in the interview. If we can install GE in mobile devices, GE will have 

larger market and more customers. It also can solve the problem, i.e. no Chinese or 

other language version in GE. By connecting GE with mobile devices, data can be 

obtained in a wider channel.  

 

5.3 Mobile GE project 

5.3.1 Requirement Overview 

Google earth can provide digital maps, and now we are facing the problem that 

whether it can be applied in other areas not only in mapping. From the interviews, 

and literature study, I found that GPS can become the business opportunity for GE. 

GPS is an important function in GIS and to position one’s location in the map and 

display the track is the main target for GPS devices. However, the development of 

GPS is sometimes, blocked in the technical problems. The current GPS display 

can only show a simple map and coordinate to the users and the GPS database is 

from military use, therefore, the restrict is existing in the high precision data. This 

results GPS product is not friendly for users.  

 

The target of my proposal project is to solve these problems by applying present 

technologies. Besides, from the business intelligence view, it enables “companies 

to gather information on the trends in the marketplace and come up with 

innovative products or services in anticipation of customer’s changing 
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demands.”13 Therefore GPS companies need to make innovation on their products 

according to the current situation. 

 

Since nowadays the EG is only used in the computer, which is a limitation of the 

business use. My idea comes from breaking obstacle to bring Google earth into 

mobile GPS device. In fact, the technical difficulties lie on two reasons: the 

technical limitation of display screen to show a complex three dimension map, 

and incompatible GPS device data transaction ability with GE data. That is to say, 

GE data format and size is not compatible with the ability of GPS device in 

common, even if it could use and read GE data, showing them on the display is 

another problem. 

Requirement Specification:  
Therefore, I want to design this system according to the functionality from the 

following three aspects: 

���� GPS Device side 
The GPS devices can not only be used as the common GPS receivers but also 

has the following functions: 

1) Send signals to the GPS satellites to give a request and then calculate 

the current position by measuring the distance between themselves 

and the satellites and the time delay of three satellites who have 

received the signals. 

2) The GPS satellite, at the same time, give the response signal carrying 

information about satellites’ location to help GPS receivers calculate 

the location, track, and modify the receivers’ clock error. 

3) The GPS devices are also used as the display to show the maps to the 

users. Since it has the location and track, displaying in a nice way is 

another key requirement in this project.  

4) Different from other GPS receivers, it should be connected with PC in 

order to realize data interaction between GPS and PC. By 

implementing this, the GPS information can be showed on the 

computer screen. 

5) In order to obtain updated geographic information to display the 

location and track in the map, it has to connect to GE database. 

However, the GE data can not be showed on the GPS display. The 

main question lies on how to solve this technical obstacle.  

���� GE Mobile Server side 
1) The main task of the server is to transfer the size and format of GE 

data, and then transmit to the GPS.  

2) At the same time, it needs to import data from GE database and 

change the format in order to enable GPS devices to read and display 

those spatial data. 

���� PC/Mac side 
1) Similar to GPS device, PC also can display the geographic 

                                                        
13 “Business intelligence” Wikipedia, 2007-5-5, http://en.wikipedia.org/wiki/Business_intelligence  
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information in Google earth as a 3D digital map. 

2) By connecting with GPS through Bluetooth or USB, it has to receive 

the coordinate by GPS devices. Then the exact location can be clearly 

showed on the PC screen.  

3) Also, it can add extra KML file with the information of a certain area 

into GE to satisfy the need of single users. It can send the coordinate 

receives by GPS into GE database by internet. 

5.3.2 Architecture Analysis 

My proposal project is based on the solution of these problems. The core concept 

of this system is to add GE mobile server between GE Database and GPS devices. 

This server is different from common GE server which is connected with GE 

program. It is built for transferring data and changing format and size to compact. 

In order to realize interaction of GE and GPS in mobile devices, the workflow of 

this project should be as following:   

 

                         Figure: GE Mobile Architecture  
To introduce my designed prototype of GE Mobile should begin with the introduction 

of the whole architecture of this system. At first, the following devices are very 

necessary in this system. 

 

Satellite: it refers to the GPS satellite which is in the medium Earth orbit in order to 

transmit signals. This kind of satellite is helping GPS receivers to determine their 

location, speed and direction. 

 

GPS Device: it is for user segment in the whole system. This device can transmit data 

to other devices. On one hand, it send request to the GPS satellite and get the response 

of its location or time signals. On the other hand, it can transfer those signals which 
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are described as coordinate (X, Y, Z) to the PC/Mac. It, of course, includes a display 

for showing location or speed information to the users. 

 

GE mobile server: it connects with Google earth Database and GPS Device. GE 
mobile server is designed for transferring spatial data between GE Database and GPS 

Device. The functions of it contain reading data from database, and changing the 

format and size of those data, and as a transformation server, it sends the commands 

and gets the response for the client point, i.e. GPS Device.  

 

GE Database: a collection of geographic records and related information, and all the 

GE data are stored in GE database. They can be formed as KML files, images, or 

other spatial data format. Like other database, it can allow GE program to consult, 

query, and insert data into it. In this system, more information such as current 

coordinate can be inserted into GE Database.  

 

PC/Mac with GE: it refers to the PC/Mac which is with Google earth program. 

Google earth now can only be installed in a computer. Since many GPS devices are 

using NMEA 0183 protocol that is widely accepted by GIS systems. From this point, 

GE can be connected with GPS devices to receive the track or exactly speaking, the 

coordinate from the GPS devices. Finally, the relevant geographic information about 

this point can be displayed in the screen in a form of three-dimension.  

Workflow: 
For the GPS devices, as a receiver, it sends the signals to the GPS satellites to give a 

request and then get the feedback from it to determine the receiver’s location, speed, 

and direction. Mostly, the signals are performed as the coordinate in the map. It is 

more convenient for the users to see by showing it on the map.  

 

Then GPS device sends the signals from the satellite into PC/Mac with GE. This step 

can be done with the existing technology, which I have talked in the “Empirical 

Findings”. When the computer gets the location or the track, it can be shown on the 

GE. The information can be described more visually and lively.  

 

At the same time, the visualization in the GPS devices can be done with the 

connection with EG database. Since it can be perform the spatial data on the display 

because of the limitation of screen size and transaction ability. The GE mobile server 

is designed to solve this problem by transferring data.  
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                  Figure: Use Case Diagram 

5.3.3 Realization  

3.1 Deployment Diagram  
Nowadays, a system in computer science is likely to encompass numerous types of 

platforms in far flung locations. (Schmuller, 2004, page 213)The following figure 

shows how each component is deployed on system hardware, and the relationships 

between them. 
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                         Figure: Deployment Diagram 
3.2 Network Construction  

As to the basic working principle of this GE mobile project, I want to use the 

following figure to explain its network construction. This is because network 

plays an important part in data transaction and signal transition. The main data 

flow in this figure mainly goes in two directions: coordinate information 

transmitting between GPS devices and PC, and data transaction between GPS and 

GE database. 

  

The first step is that GPS receiver gets the signals from at least three satellites. By 

calculating time tag between those signals, the relative distance in three 

dimensions can be got in the form of X, Y, and Z. This coordinate can precisely 

describe the exact location of GPS receiver. The next step is to send signals to PC 

by connecting with PC by USB or Bluetooth. Therefore, the location can be 
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shown on the Google earth in PC screen. Generally speaking, government, 

enterprise and personal PC have different security and priority and the way to 

connect with GE database is also different.  

 

By connecting through Internet, it has the access to the GE database. A router is 

used to connect local area network and internet and transfer data between them. 

The users of GE are various, but mainly can be classified as Government, 

Enterprise, and Personal PC. In order to ensure the security, building firewall for 

permitting, or denying data is necessary. Since we want internal network has a 

very high trust to protect its internal information, this firewall is rather important.  

 

Besides, like other ordinary website, web server is needed to accept HTTP request 

from so called Web browser and provide links to other objects. SMTP (Simple 

Mail Transfer Protocol) is for message text transformation. FTP (File Transfer 

Protocol) support exchanging files between clients and server, which are both 

accepting the TCP/IP protocol. In this way, the users can view Google earth in a 

web browser, send questions to FAQ, and download pictures that are provided by 

Google earth.   

 

As to the local area network of Google earth, a core switch connects servers, 

firewall, and computers to form a LAN. As the figure shown, there are many 

independent computers in the company in different areas. They are all linking to a 

server to form a sub network. The data can be transferred to a certification server, 

which is used to check those enterprise computers’ priority. This means different 

users have different purview to read or write GE data. Also GE database is a huge 

information storing. To query and insert a piece of information need to ask for the 

help of specific computers, which are connected by a switch. 

 

A core part of this system is GE Mobile Server. It combines GE data and GPS 

devices. The realization of this step refers to the technique of image compression 

and transportation. Besides, it has to judge the type of GPS devices in order to 

send the correct format of data. Data transmission is via wireless network, 

therefore, a base station is necessary to play the role of router and switch. Now we 

have GPS devices to send request to query information of GE data via wireless 

network. The certification servers should check this request is valid or not and 

then decide whether it can read the GE data or not.  
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                      Figure: Net Work Construction 
 
Event though this construction can realize my thinking of mobile GE, there still exist 

some realistic problems.  

1. Image transportation is a technical bottleneck of this project.  
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2. Building base station in different areas can cost a lot of money. This will raise the 

cost of the whole project. 

3. No specific device can make sure the security of the information flow, which can 

lead to the decrease of information trust. 

5.3.4 Discussion and Summery 

Now we are facing the era of mobile time, which need every thing to be integrated by 

functions. As the development of technology, there arise many new products which 

can connect GPS with mobile devices.  

 

Taking Nokia N95 as an example, this new kind of mobile phone has preinstalled 

digital maps of 150 cities with GPS function. It can show the current location and 

track in the digital map and provide electronic navigation. Even though it can be 

connected with internet and provide 3D maps, the biggest difference is that the 

geographic information of Nokia N95 is from the preinstalled maps, while in my 

proposal GE mobile is importing spatial data from GE Database via Internet. Why I 

choose this path to transmit data by wireless net? The reason lies on two: first, too big 

database in the GPS devices has to waste large memory. Besides, geographic data is 

renewed every minute. If we fix the database in the GPS device, we can’t get the 

latest data, which can cause the error during data transportation. 

 

This GE mobile project can solve this problem, to some extent. However, my 

proposal project also releases its shortages. Building an extra server for only GE 

mobile is a big cost, which may lead higher cost in making GE mobile. From the 

technical point, to compress data is a key factor in this system. But even if the GE 

data is compressed, transportation is another problem via wireless technology. 

Generally speaking, image data is slow to transmit via wireless network. For the 

enterprise, internal information transferring via internet has the security problem, 

since it involves interaction through wireless network. 

 

Still, we can see the feasibility of this project. Nowadays, the mobile device is 

developing quickly not only in quality but also in functionality. Compared with other 

GPS devices, GE mobile can enlarge the market in both GE and GPS. Combing them 

with mobile devices, we can see the business opportunity.    
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Reflection 

When begin to write this thesis, I am intended to do research in the enterprise to see 

how Google earth is used to enhance business intelligence. However, because of the 

geographic and time limitation, I have no access to those enterprises. Besides, Google 

earth is such a newly developed tool that not many enterprises are using it at present, 

which increased the difficulties to find such enterprise. 

 

As to the interviews, the reason why I choose such few persons lies on two. Firstly my 

research belongs to qualitative one. Therefore I only chose a small group who are 

professional in the field of GIS to take the interviews. However, because of 

geographic and lingual limitation, I can only take interviews via e-mail. I have sent 

five copies of questions, and unfortunately, I have got only two answers. However, 

these two answers have played an important role in my thesis. 

 

Anyway, I take interviews and a proposal project to be the empirical study part. I 

know there is still a long way to go with this topic. If I have enough time to continue 

this thesis, I would like to participate in several projects to see how Google earth/GIS 

can be operated. I also want to dig this topic into a further depth rather than exploring 

it. Even though from my point of view, the GE mobile project is feasible, it is still 

lack of practical test. Therefore, it is hard to evaluate this project. If it can be put into 

a real world, more lessons will be learnt.  
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Conclusion 

This thesis firstly explored the use of GIS from the angle of Google earth and 

introduced related concepts about it. Since now I have glanced uses of GIS for a quick 

look, the basic requirements for this kind of tool are clear and therefore, an idea of 

building a model to develop its further use has been come up. Ending my thesis with 

this proposal project doesn’t mean that it is the end of developing Google earth.  

 

GIS has combined computer science with database in order to store and analyze 

spatial information. It connected distributions with the earth and according to the 

users’ demands; it can provide information with valid images. In today’s business 

world, more than 85% decision making depends on spatial data.14 GIS can help 

decision maker to transfer data into a more intuitive format, i.e. image. At the same 

time, as the fast development of computer science, new technologies such as 

object-oriented database, 3-dimension graphic technique, wireless network and 

artificial intelligence can be applied in GIS. 

 

Google earth is one example of Web GIS. It is said that Internet has changed our 

living style. It is now no longer a technique, but an economic way: network economy. 

The new tendency of GIS is transferring into Web Browser/Server. The future GIS 

should provide support for public online service and enterprise internal data 

management. However, the bottle neck of GIS is how to administrate great capacity of 

spatial data. As a result, a real client-oriented GIS with high resolution, integrated 

information, and high security is needed.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        
14 “Application new tendency of GIS” , 2005-3-11, http://www.gisforum.net/show.aspx?id=1127&cid=52  
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