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ABSTRACT 

  
 Positioning techniques, Electronic commerce "E-commerce" and Geographical 
Information System "GIS" define the equilateral triangle bases of a recent technology 
that is considered an improvement in the business fields named Location commerce 
"L-commerce". 
The positioning techniques such as the Global positioning systems (GPS) enables the 
user to find their position anywhere on earth. At the same time, E-commerce involves 
making business transactions via telecommunication networks, primarily the Internet. 
While, the GIS technology can help to visualize this position, to locate the services and 
to assist decision makers on critical, urgent, ubiquitous and persistent situations.  
 
These three sides yield the triangle of Location commerce (L-Commerce) offering 
many relevant services, based on where you or your mobile phone is located at any 
particular moment.  L-Commerce expands the traditional E-commerce into worlds of 
wireless networks and positioning technologies. The wide spread adoption of wireless 
and mobile networks and devices creates an opportunity not only to transact 
applications that had been possible only from PC, but also to conduct new 
applications online.  
 
This paper illustrates the idea of yielding the Location commerce concept from the 
three promising technologies of the future, Geographical Information Systems (GIS), 
the Electronic commerce (E-commerce) and positioning techniques. Providing means 
of improvements to the business approaches that will be changed to new applications 
where L-commerce will be an alternative to the traditional commerce.  The next phase 
on wireless networks would see the development of location commerce, and all the 
applications ranging from the combination of GIS and E-commerce. With 
organizations wanting to reach more people with their information, data, and services 
the need for serving and distributing data and analysis results is greater than ever, 
generating a need for geographic information system (GIS) technology on the 
handhelds devices.  
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1. INTRODUCTION 
 
L-Commerce offers many services for the customers according to their needs and locations. 
Success stories always come from systems that keep customers in mind. L-Commerce 
offers many options for the customers, starting from getting information and map 
navigation from the hand help device, receiving updated offers according to interests, 
seeking real-time information from the system [1]. 
 
Nowadays mobile communications and mapping are considered important products for the 
current generations. Due to technology changes, we had to be up-to-date and provide our 
customers with all their needs with better service than before. 
 
The motivations of such research were that everything must happen somewhere; hence 
many services are location-dependent. Most problems the world is facing today -
environmental, economic, political or social- have a geographical element and any research 
and analysis must consider that. Although the internet geographically unlimited, the 
customers are still –physically- at a certain locations and have spatial coordinates. Better 
tools for developing and integrating Geographical Information and Electronic commerce 
services will enable providers to better deploy and chain their services at their locations [2].  

 
The M-world is going to grow. L-Commerce is on the way, and L-communities will follow 
soon after. The secret of success is Knowledge of what the next wave is going to look like, 
the ability to predict (anticipate) the future, and then be ready to take advantage of 
opportunities. 
 
The proposed system represents the different layers of data, categorizing them into suitable 
forms. Then represent all the relevant information and updated offers, which enables the 
customer to choose the suitable option for ordering the information form the system or 
navigate to their target by them selves. The system also enables offer providers to access 
the website and publish their offers to be sent to customers according to their interests in 
the real time filters by location. If the offer providers edit, conclude or add an offer the 
system reflect this update and send it back to the customer.  The customer can also ask to 
be notified about certain events within a given area and time. The system also publishes 
particular orders supplied by data providers after making sure that is a valid and 
legislatively enough to be sent to customers [3].    

 
 

2. GEOGRAPHIC INFORMATION SYSTEM 
 
A Geographic Information System (GIS) can be the organized activity in a way that would 
enable people to measure aspects of geographic phenomena and processes; represent these 
measurements, usually in the form of a computer database, to emphasize spatial themes, 
entities, and relationships. Also, operate upon these representations to produce more 
measurements and to discover new relationships by integrating disparate sources; and to 
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transform these representations to conform to other frameworks of entities and relationships 
[4]. 

 
The proliferation of GIS is explained by its unique ability to assimilate data from widely 
divergent sources, to analyze trends over time, and to spatially evaluate impacts caused by 
development. For an experienced analyst, GIS is an extension one's own analytical 
thinking. The system has no in-built solutions for any spatial problems; it depends upon the 
analyst. GIS involves complete understanding about patterns, space, and processes or 
methodology needed to approach a problem. It is a tool acting as a means to attain certain 
objective quickly and efficiently. Its applicability is realized when the user fully 
understands the overall spatial concept under which a particular GIS is established and 
analyses his specific application in the light of those established parameters.  
Before the GIS implementation is considered the objectives, both immediate and long term, 
have to be considered. Since the effectiveness and efficiency (i.e. benefit against cost) of 
the GIS will depend largely on the quality of initial field data captured, organizational 
design has to be decided upon to maintain this data continuously. This initial data capture is 
most important. 
 
3. ELECTRONIC COMMERCE 
 
Electronic Commerce (E-commerce) E-commerce exchanging products, services, 
information, or money with the support of computers and networks; business conducted 
online. GIS are helping to expand e-commerce sites by providing visualization tools, 
analytical applications and operational decision-support systems. The face of doing 
business overseas is rapidly changing. The Internet, electronic funds transfer, e-commerce 
and the like have brought with them both opportunities and threats. Your business 
competitors may no longer be just the business down the street, but a business located in 
any number of places around the world. The flip side is that your potential market is now 
not just your local area, but cashed up consumers across the world [5].  

Thinking about ecommerce and e-business consider the practical aspects of the many types 
of business being conducted electronically will lead us to broaden the definition of E-
commerce. 

4. POSITIONING TECHNIQUES 
 
“Developments in positioning technologies over the last decade and in particular the Global 
Positioning System (GPS) have contributed to a dramatic increase in the number and 
diversity of users requiring access to spatial information. These positioning technologies, 
combined with advancements in mobile computing, wireless communication networks, 
information systems and spatial data infrastructures have generated many exciting 
opportunities and challenges [6]”. 
 
Positioning is the determination of the current mobile vehicle position where positioning 
techniques can be implemented in two ways: Self-positioning and Remote Positioning. In  
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the self-positioning approach, the mobile terminal uses signals transmitted by the 
gateways/antennas (can be either terrestrial or satellite) to calculate its own position More 
specifically, the positioning receiver makes the appropriate signal measurements from 
geographically distributed transmitters and uses these measurements to determine its 
position. A self-positioning receiver, therefore, “knows” where it is and the applications 
collocated with the receiver being use this information to make position based decisions 
such as those required for vehicle navigation [7]. Examples of such techniques as 
indoor/outdoor Global Positioning System (GPS), Dead Reckoning (DR), Inertial 
Navigation System (INS), Terrestrial Radio Frequency (TRF), and Radio Determination 
Satellite Services (RDSS) [8]. For remote positioning technique, the mobile terminal can be 
located by measuring the signals traveling to and from a set of receivers. More specifically, 
the receivers that can be installed at one or more locations measure a signal originating 
from, or reflecting off, the object to be positioned. These signal measurements are used to 
determine the length and/or direction of the individual radio paths and then the mobile 
terminal position is computed from geometric relationships. The most popular methods for 
such techniques are: Cell Identification (Cell-ID), Direction or Angle of Arrival (AOA), 
and Time Delay (TD) [9]. 
L-commerce also expands traditional e-commerce into areas such as wireless phones, 
PDAs, telemetry and asset tracking systems. In those areas, the location component of the 
transaction is specific to a vehicle or high-value asset. Imagine if a freight company 
instantly knew when and where a parcel had been removed from a trailer, and, depending 
on the location of the parcel automatically triggered either an alarm or a billing transaction. 

 
5. "ARCHITECTONIC" REQUIREMENTS MODEL 
 
“The term architectonic refers to the way in which the constructional elements of an artifact 
are differentiated by their relative stability characteristics. We use the term architectonic in 
systems requirements to refer to the explicit demarcation of model elements, or entities, 
according to their relative stability (or if you will, certainty) characteristic. This is, we 
believe, is most easily realized in a layered system architectural style. The quality of the 
design, which in this context depends on how adaptable the system is, is a function of how 
well the layering relates to the original problem domain in terms of stability, or likelihood 
of change [10]”   
 
The architectonic requirement model comprised of four components: (1) Problem domain 
objects, (2) First problem domain functions, (3) Operational support components, and (4) 
Problem domain risks and constraints.  
 
The first component is the problem domain objects which contain maps, offers and SMS. 
However, the second component is the first problem domain functions that include: (1) data 
providers add, edit, and conclude offers. (2) Adding new offers and interests through the 
online site. (3) Presenting recent offers on the site. (4) Developing messaging system to 
deliver the offers to the customer. (5) Presence of FAQ in the website. (6) Voting facility 
on the website. (7) Customers’ ability to feedback, recommends, complain, or suggest. (8) 
Submitting materials by people and media houses. (9) Search over maps for any services. 
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(10) Privacy regulations. (11) Security over credit cards. The third component is the 
operational support components are (1) User procedures that describe how the user can 
search for data in maps, get offers via SMS find nearest services, and seek information any 
time if his need exits. (2) User guidelines which provide the user with help system, FAQ, 
and a 24 hr customer service. (3) Supply procedures that contain out of offers, demand 
statistics, respond to requests. (4) Copy rights and rules including check for copy rights, 
and rules that govern the whole process from producing the Maps, selling it, return it, or 
reuse it. Theses components involve the procedures of maps preparation, website 
development and design, system backup, delivery system, GSM networks, customer 
service, security system, copy rights, and privacy policy. Finally, the fourth component 
which is the expected problem domain risks and constraints identified in table (1), table (2)  
 
Table (1): Risk factors 

Domain Organization Environment 

User anxiety about work load People Fast technology change 

Data providers problems Lack of site 
availability 

Political rules changes  

Poor supply of offers  Site autonomy Varying in quality measures, according to lack of 
standards 

Out of offers  problems   The change of people taste and needs in the future 

Computer systems failure  Any catastrophic event (fire, viruses, etc)  

Inability to deliver in time   

GSM failures   

 
Table (2): constraints 

Domain Organization Environment 

Up-to-date-ness of technology Compatibility with current 
policies 

Keep up with new maps 

Delivery on time Privacy for users locations Good customer service 

Simple clear interface Update maps  

High usability of querying facility   

Good timing of sending   

Easy information retrieval   

Easy way to get help   
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6. CASE STUDY 
 
The study area is a part of Downtown, Cairo, Egypt which, represents as a sample for the 
application, Down town area include Abdeen , Azbakia and Qasr El-Nile area, The aim 
behind choosing this area is its services availability and its popularity, many governmental 
organizations existing there, many tourists visit it, to go to many places you have to start 
from this place, so the area is too rich of services that can well describe the application and 
show its effectiveness. It covers about 2 km2 with scale 1:500 meters. It is collected from 
rectified IKONOS satellite image, and updated with field survey in 2003. 
Figure (1) represents the digital map of the study area that includes polygon layers of the 
boundaries of “Azbakya, Qasr ElNile, and Abdeen”, the River Nile, and Zamalek Island, 
each buildings used for residence, and the land use property which, contains the main 
activities that exist in buildings. Also, line layers of main roads, side roads, alley, railway 
lines for train and metro. 

 
 Figure (1) Digital map of the study area 

 
 

6.1.Proposed system 
6.1.1. Web service for users and service providers 
The Web service aims to serve the two main targets in the proposed system through 
Service providers, and Subscribed Users. Where new data providers or users can sign 
up to be register on our database, then sign in and do their tasks. Each service provider 
will have a page dedicated to his services can do those actions: First, each service 
provider will add his data so the system can locate his place on our location server 
application, and then the system allow this provider to add his offers via those options 
“Add an offer, Conclude and offer, and Edit an offer”. This task is shown in figure (2)  

 
Figure (2) functions for new data provider 
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Also, each user will signup to join our services will add his data and then have a page 
dedicated to his interests; users can subscribe, add an interest, and edit an interest. These 
tasks can be understood via figure (3) and figure (4). 
  

Figure (3) User subscription 
 

Figure (4) Editing data and interests 
 

 
6.1.2. Location Server Application 
This application is responsible for many parts, to take the offers from data providers, 
locate the offers places, locate user's buffer when covered by antenna within 500 m, if 
the service buffer join user buffer within some stated distance, then sending SMS to the 
user with the current offer. 
In order to validate this application, some tools are simulated, the assumptions 
described as follows: 
1- Mobile Nokia and Nokia SDK to simulate the GSM network that sends the SMS to 

its users have been used. 
2- A layer of GSM network antenna places to see how users are covers via them when 

they are moving in the study area. Through this way the simulation of the GPRS 
technique in detecting user’s locations via the GSM network has been fulfilled, the 
assumption is that the users’ location is known from the antenna covering it.  

3- A layer contains the user’s location at certain times to apply the services upon them. 
4- A buffering distance of 750 km around each antenna location as this represents the 

coverage area has been used. 
5- A buffering distance of 1 km for the distance between users and their targeted 

services has been assumed. 
The above stated assumptions demonstrate the concept of the proposed application, 
having a real GSM network that detect user's locations and send it to the location server 
via GPRS technique, and then sending them the SMS to their mobiles via its coverage. 
This demonstration of the concept proving the way that this scenario happens, assuring 
it is doable and providing the solution with the actual use when the tools are available. 
Figure (5) show the location serve application. 

 7/ 12



 
Figure (5) the location Serve Application 

 
6.1.3. The check inbox module 
 An executable file run on pocket pc phone and check the messages inbox daily ,If an 
SMS found from a specified number it pop up a menu ,on YES open another exe (l-
commerce application) and if YES generated again, it takes some text from the SMS 
and sends it to the application, on NO close the menu. 
6.1.4. The L-commerce module 

Two services for this scenario, the first one is the Push Service and the second one 
is the Pull Service. 
• Push Service 
It executes some functions of passing the data of the provider id, getting the data of 
the provider location, determine the center of the location, buffering with 1 km and 
finally, determine the location of the provider to determine the user’s location. Then 
a function of generating shortest path distance provide to the user in order to reach 
his target.  
• Pull Service 
The following scenario is considered at this service, the customer request service 
via SMS, after that the server redirects the request to the GIS system, and then the 
GIS system sends the customer response to the request.  
 
The scenario is that the users having a pocket phone that contains maps of the area 
of interest on his PDA and subscribed to the system, this user receives an SMS 
about offers of his interest and then he can detect his location through land mark or 
street intersection, then he can easily locate the offer and the system generate the 
shortest path from his location to the target. This scenario illustrated in figures (6, 7, 
8, 9, 10, 11) 
 
The scenario begins with figure (6), where the user makes use of his pocket phone 
to locate his place through one of the two options available “land mark or street 
intersection” and the then the rest of figures show the successive steps. 
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Figure (6) The user determine his location 

 

  
Figure (7) Location via land mark Figure (8) Choosing category of land marks 
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Figure (9) Putting mark on your location 

 
Figure (10) Locating the offer place 

 

 
Figure (11) Generating the shortest path between the user and the target “offer” 
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7. CONCLUSIONS 
 
To manage a business, companies should consider geographic information system (GIS) 
technology for planning, analyzing, and development of this business. The GIS technology 
will provide many solutions for customers and users. Along with E-commerce transactions 
that were available through world wide web , with integration of GIS those transactions 
will be conducted in its physical location , In these solutions, all data, both spatial and non-
spatial, is managed and can be made available, specifically filtered by location, transmitted 
to mobile workers in the field via any wireless handheld device. 

  
With extensive experience in precision positioning methodology in the wireless domain, 
surveying and mapping professionals are well placed to lead developments for new mobile 
spatial services, In particular, by defining specifications for accuracy, quality and data 
correctness. L-commerce may advance into a consumer fashion accessory; however 
security and privacy issues will inhibit the widespread use, if they are not successfully 
resolved. The next few years will see the adoption of positioning technologies by operators, 
enterprises and portals.  

 
Assisting the successful management of Web information systems operations and business 
practices is critical as more and more businesses embrace this medium in their daily 
operations. Technology changes are faster than before and science's integration will lead to 
new applications weren't available before.  The electronic commerce and geographical 
information systems integrations will lead to more services that will reshape the business 
life. The success stories will come from applications that keep the location in mind. 
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