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Abstract 
 
The Bluetooth hotspot is a technology which allows Bluetooth enabled Android mobiles (clients) to access the internet. 
With this technology mobile phones need not have a GPRS connection in it. Before accessing the internet Bluetooth 
mobiles (devices) need to be discoverable and paired. The connection link is established when a web page is requested 
by client to the server. Server is a Pc with Windows XP SP2 operating system. According to the request the web page is 
fetched and returned to client (android mobile), were it is displayed. In this paper we will see the mathematical model 
for Bluetooth Hotspot and how the Bluetooth hotspot software works.  
 
Keywords: Hotspot, Bluetooth Network, Bluetooth Topology, tessellation. 

1. Introduction 

Wi-Fi hotspots are the most widely used wireless technology today, deployed in shopping malls, cafes, 
public libraries etc. It gives internet access to Wi-Fi enabled laptops or to Wi-Fi enabled mobile phones for 
free or at a low cost to the ones in that hotspot area. But there are certain drawbacks of the system like 
costlier tools to be maintained & installed also the system is highly complex to design. This system also 
requires high power consumption, and Security is also a major issue which includes eavesdropping and 
false authentication. Eavesdropping is the act of secretly listening to the private conversation of others 
without their consent.  
To overcome these drawbacks we have developed a new system that is Bluetooth Hotspot. Bluetooth 
hotspot is software developed to allow internet access to multiple Bluetooth devices (Android Mobiles) 
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present in the Hotspot area. The main objective of the project is to develop low cost technology that is 
affordable and useful to common man. Hence no costly hardware is used. 

2. Mathematical Model 

Mathematical model is basically an abstract model or an artifact that uses mathematical language & 
concepts to describe the behavior of the system. A mathematical object could be a system of equations, a 
stochastic process, a geometric or algebraic structure, an algorithm, or even just a set of numbers. For 
Bluetooth Hotspot we have used Graphical model. 

2.1 Problem Statement 

To develop a Bluetooth hotspot, which is a technology which allows Bluetooth enabled Android mobiles 
(clients) to access the internet. With this technology mobile phones need not have a GPRS connection in it. 
Before accessing the internet Bluetooth mobiles (devices) need to be discoverable. The Bluetooth server 
discovers all devices in its range and sends a message for pairing. The connection link is established when 
an appropriate message is sent by the discovered device for pairing in response to the servers message. 
After establishing the connection the web page request of clients & session information is maintained by 
the Bluetooth server. File transfer can also be performed. 

2.2 Mathematical Statement 

Definition 1: Bluetooth Topology: 
Given a positive integer n, a real-valued function r(n) and a positive integer function c(n), the Bluetooth 
Topology, denoted by BT (r(n), c(n)), is the undirected random graph G = (Vn, En), defined as follows. 

• The node set Vn is a set of n points chosen uniformly and independently at random in [0, 1]2. 
•  The edge set En is obtained through the following process: independently, each node selects a 

random subset of c(n) neighbors among all nodes within distance r(n) (all of them, if they are less 
than c(n)). An edge {u,v}∈ En exists if and only if u has selected v, or vice versa. 

Assumptions: 
Consider the standard tessellation of [0, 1]2 into k2 square cells of side 1/k each as shown in the Figure 1. 
 

          

          

          

          

          

          

          

          

          

          

 

 

Fig. 1: The tessellation of the unit square adopted in our analysis. 

1/k 

K cells 
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Definition 2: Neighborhood 

Given a set of vertices X  V, its neighborhood is the set T(X) = {u ∈ V(G) :such that e = {u, v}∈  E(G), v 
∈ X}. 
 
Definition 3: Diameter 
The diameter of a graph G = (V, E), denoted as diam(G), is the maximum distance between any two nodes 
u, v ∈ V, where the distance between two nodes is the number of edges of a shortest path connecting them. 
We observe that, under any reasonable cost model for communication, the maximum latency to be expected 
of a point-to-point communication in a network is proportional to the diameter of its underlying topology. 

2.3 Procedure 

Firstly we will define a Graph model to show the Bluetooth topology, which closely models the network 
built by the device discovery phase of Bluetooth-like protocols. By giving a characterization of the graph-
the oriented concepts of expansion and diameter, we in fact quantify the bandwidth and latency 
characteristics of such networks. The main feature modeled by the Bluetooth Topology, denoted as 
BT(r(n), c(n)), is the small number c(n) of links that each of the n devices (vertices) establishes with those 
located within its communication range r(n).  

The devices are represented by n nodes, whose coordinates are randomly chosen within the unit square  
[0,1]2 each node selects c(n) neighbors among all visible nodes, that is, among all nodes within the 
Euclidean distance r(n), where r(n) models the visibility range, which is assumed to be the same for all 
devices. The resulting graph, called BT (r(n), c(n)), is the one where there is an undirected edge for each 
pair of neighbors. Note that such a graph is a sub graph of the well-known Random Geometric Graph in 
two dimensions.  

                                 

  (a)       (b) 

Fig. 2(a): In the unit square n nodes are spread independently and uniformly at random. 
2(b): Each node has a transmission range r(n). 
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(a)       (b) 

Fig. 3(a): Among all the nodes lying inside the disk of radius r(n).  
3(b): Each node selects uniformly at random c(n) neighbors, establishing links with them. 

2.3 Relevance with the Project 

• Here graph BT (r(n), c(n)) represents the Bluetooth topology. 
• r(n) represents the range of Bluetooth hotspot. 
• C(n) represents the visible Bluetooth devices in range of Bluetooth server which are connected to 

and serviced by the server. 
• Neighborhood represents all the visible Bluetooth devices to the server. 
• Diameter represents the distance between the server and the Bluetooth device. 
• Graph G = (Vn, En) represents the current Bluetooth hotspot topology, where Vn are the 

Bluetooth devices & server and En represents the connection link between the two. 

3. Modules 

The Project is divided into following modules:-  
• Detection and Pairing of devices 
• File Sender: Sending client program(Android Application) to appropriate device 

It can also be used to send any type of files (images, documents, etc). 
• Server program: used to manage clients and their request 
• Client program: used to connect to the server, send URL and display web pages. 

4. Working of the System 

The client android mobile must have Bluetooth support and should be paired with the server which is a PC 
with Windows XP SP2 operating system (used because of the Bluetooth stack support provided by it) in it.  

4.1 File Sender Application 

Run this Application in the server. This application is used to send the Client Android Application (.apk ) 
to the appropriate paired mobile. It can also be used to send any type of files ( images, documents, etc.). 
When the application starts following window will be displayed. 
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(a)       (b) 
Fig. 4(a): When the application starts this window is be displayed. 

4(b) Hotspot manager then clicks Browse button to select file.  
 
After selecting file, full path of that file is displayed in text field. Hotspot manager then clicks on Refresh 
Button. All the active devices in range will be shown in the list.  Hotspot manager then selects one of the 
detected Bluetooth device to send the selected file (android application). Then Upload file button is pressed 
to send selected file to chosen device. When sending is completed the message will be displayed and 
corresponding entry will be made in the database. 
 
 

       
(a)       (b) 

 
Fig. 5(a): Hotspot manager then clicks Refresh button to show devices in range. 

5(b) When sending is completed the following message will be displayed. 

4.2 Client and Server Application 

When the server application is started click on the “Start Server” button. Server starts and is continuously 
waiting for client’s web page request. 
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Fig. 6: When the application starts this window is be displayed. Click on “Start Server” button 

 
On the client side user installs the android application which was sent by server. During installation the 
permission requested by the application are shown. 
 

                       
(a)       (b) 

Fig. 7: User installs the client application 

When user clicks on open or starts the application default request for http://www.google.com is made. A 
connection is established with the server and a url request is sent by the client to the server. Server fetches 
the requested web page from internet server in the mobile format and sends the page to the client. Client 
then displays the web page. 
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Fig. 8: The server notes the URL and the device that requested it. It fetches the webpage from 
internet and sends the data to the requested client 

 

            
(a)       (b) 

 
Fig. 9(a): Client displays the default Google page 

9(b): Any other subsequent search request or other web page request will be fetched and displayed 
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Fig. 10: android application menu  

 
 

5. Conclusions 

The Bluetooth Hotspot application built is according to the mathematical model developed. The current 
application supports multiple requests from one client and queues the request from multiple clients to be 
serviced one by one. Image proxies are shown and the java scripts are run successfully in client application. 
Client Android application can act as a search engine. It overcomes various disadvantages of WIFI hotspot 
such as high power consumption and need of complex design and configurations. Bluetooth Hotspot has 
low power consumption and easy to use and setup. 
There are several future enhancements that can be made to the current system to make it a fully fledged 
technology such as the current system works for the piconet (maximum 7 clients), secondly the current 
system does not support session maintaining sites like Gmail, etc. These two issues can be improved to 
make it a fully fledged technology. 
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