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Abstract: Reconfigurable computing could be a 

combination of no. of versatile high performance 

hardware packages, using computing materials. The 

paper aim in designing of a multipurpose 

reconfigurable device for broadcasting and 

unicasting for real time applications

framework make utilization of ARM, Arduino, and 

wireless protocols Wi-Fi(IEEE802.11), Zig

(IEEE 802.15.4), Bluetooth (802.15.1). This is the 

implementation of broadcasting and unicasting the 

data depending on the applications. The transmitter 

cannot identity the receiver’s protocol. Based on 

the receiver the transmitter must be configured. The 

major portion of the processor is used to manage 

the reconfigurable hardware behaviour

hardware can be used in another task after 

completing the present task as fast as it completes. 

Keywords: ARM, Arduino, Bluetooth, 

Transmitter, Receiver Wi-Fi, ZIG-BEE.

1. Introduction 

    The Automation in today’s world is playing a 

very important role. Most of the processes and the 

way the things are done are getting easier and 

simpler. Data transfer is one of the fields where 

automation is possible and would be of great use. 

    Wireless nodes are largely used for the 

communication. A wireless node can be a receiver 

or a transmitter. Transmitter and receiver are the 

two main components for the communication. At 

present, we have different types of technologies for 

the communication. The technologies that are 

widely used are Bluetooth, WI-FI, ZIG

These technologies can be used by a system to 

communicate with other system. The technology 

present at the receiver end should be the same as 

that of the transmitter [1]. 
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hardware packages, using computing materials. The 
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unicasting for real time applications. The 
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Fi(IEEE802.11), Zig-Bee 

(IEEE 802.15.4), Bluetooth (802.15.1). This is the 
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the receiver the transmitter must be configured. The 

major portion of the processor is used to manage 

behaviour. This 

hardware can be used in another task after 

nt task as fast as it completes.  

ARM, Arduino, Bluetooth, 

BEE. 

The Automation in today’s world is playing a 

very important role. Most of the processes and the 

way the things are done are getting easier and 

simpler. Data transfer is one of the fields where 

automation is possible and would be of great use.  

es are largely used for the 

communication. A wireless node can be a receiver 

or a transmitter. Transmitter and receiver are the 

two main components for the communication. At 

present, we have different types of technologies for 

logies that are 

FI, ZIG-BEE etc. 

These technologies can be used by a system to 

communicate with other system. The technology 

present at the receiver end should be the same as 

    If the technology used by the receiver is different 

from the transmitter, then the communication 

between them is not possible. To have a 

communication between transmitter and receiver 

we need the same type of technology at both 

transmitter and receiver ends. 

    The present situation that is faced by many 

people is that we cannot send data between two 

different technologies. To send the data between 

the transmitter and the receiver of different 

protocols we need a medium between them or an 

intermediate device that is used for conver

technology to another. 

2. Research Method

     At present, we can use only one technology at 

the transmitter for sending the data. We need to 

have separate transmitter for every technology, if 

we want to send the data to Bluetooth users we 

need to have a Bluetooth transmitter and we need 

WI-FI transmitter when we have WI

users. In this situation, the system must have all the 

receiver technologies in order to send the 

information to all the receivers. This is not being 

possible in current days [2]. 

   To avoid this problem, we propose a transmitter 

device that sends data to different receivers using 

different technologies. In this we propose that the 

receiver can have any technology independently, 

the transmitter should be the one that will h

different technologies for sending the data to 

different receivers. The transmitter has to send the 

data to the receiver; the receiver may be of any 

technology, independent of the receiver the 

transmitter has to send the data.
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Figure1. Block Diagram 

    For this to be done we propose that the 

transmitter to have the technologies we need, like 

WI-FI, ZIG-BEE, and Bluetooth. In the transmitter 

device, we have embedded all the technologies we 

want and the selection of the technologies is based 

on our requirement or based on the receiver 

technologies. We need to select the technologies 

that we need to be integrated into one. 

    The technologies we need for the communication 

are embedded on the transmitter device. At the 

transmitter end, we have a device that look

normal transmitter but the transmitter will have 

only one technology. The transmitter we propose is 

embedded with the technologies we need [1]. 

     In our case, we take three technologies that are 

Bluetooth, WI-FI and ZIG-BEE. In the transmitter 

device, we embed all the three technologies and we 

have the receivers that use different types of 

technologies. The transmitter will send the data to 

the receiver’s one at a time. It means that the 

transmitter will select a technology that is the same 

as the receiver and send the data to that receiver. In 

other words, the transmitter can send the data to a 

single receiver of any technology at a time. After 

sending data the receiver will choose another 

technology with other data to a different device. In 

doing so, transmitter is manually configured in 

change of technology. Based on the receiver 

technology we need to configure the transmitter 

device technology [3]. 

    In our work, we do the connection of transmitter 

and receiver by using the AT Commands. As we 

are using three different types of devices, so the 

receiver also has all three technology devices as 

that of a transmitter. In the transmitter, we use the 

arm processor whereas in the receiver we use the 

Arduino Uno. In our doing we connect all three 

devices Bluetooth, WI-FI, ZIG-BEE to both arm 

and Arduino. We connect all the three devices to 

both arm and Arduino. We need to connect the Tx 

and Rx of the processor to the Tx and Rx of the 

devices that we use, but the processor has single Rx 

and Tx so we cannot connect all three technologies 

to the processor. For this purpose, we use 

dependent relays. We use separate relays for 

Bluetooth, WI-FI and ZIG-BEE and these relays 

will acts as switch for them [2]. 

    At the transmitter end we are using the arm 

processor; an arm processor uses RS232 protocol 

for the communication. The output of the 

Bluetooth, WI-FI devices will be in TTL logic 

For this to be done we propose that the 

transmitter to have the technologies we need, like 

BEE, and Bluetooth. In the transmitter 

device, we have embedded all the technologies we 

want and the selection of the technologies is based 

ment or based on the receiver 

technologies. We need to select the technologies 

The technologies we need for the communication 

are embedded on the transmitter device. At the 

transmitter end, we have a device that looks like 

normal transmitter but the transmitter will have 

only one technology. The transmitter we propose is 

embedded with the technologies we need [1].  

In our case, we take three technologies that are 

BEE. In the transmitter 

, we embed all the three technologies and we 

have the receivers that use different types of 

technologies. The transmitter will send the data to 

the receiver’s one at a time. It means that the 

transmitter will select a technology that is the same 

eiver and send the data to that receiver. In 

other words, the transmitter can send the data to a 

single receiver of any technology at a time. After 

sending data the receiver will choose another 

technology with other data to a different device. In 

transmitter is manually configured in 

change of technology. Based on the receiver 

technology we need to configure the transmitter  

In our work, we do the connection of transmitter 

and receiver by using the AT Commands. As we 

g three different types of devices, so the 

receiver also has all three technology devices as 

that of a transmitter. In the transmitter, we use the 

arm processor whereas in the receiver we use the 

Arduino Uno. In our doing we connect all three 

BEE to both arm 

and Arduino. We connect all the three devices to 

both arm and Arduino. We need to connect the Tx 

and Rx of the processor to the Tx and Rx of the 

devices that we use, but the processor has single Rx 

ct all three technologies 

to the processor. For this purpose, we use 

dependent relays. We use separate relays for 

BEE and these relays 

At the transmitter end we are using the arm 

processor uses RS232 protocol 

for the communication. The output of the 

FI devices will be in TTL logic 

levels. For getting the communication done we 

need to convert the TTL logic levels into Rs232 

protocol format. So we use an IC max232. It c

convert the TTL logic to RS232 and vice versa.

3. Implementation

    We start with initializing the ports which later 

establishes a serial communication within the 

various network components present. In this we 

have two modules. First one is the transmitte

which uses an ARM processor as central unit for 

transmission and the second is the receiver which 

use Arduino as the central unit for receiving data. 

The network channels we use for transmission are 

Wi-Fi, Zig-bee and Bluetooth.  

    At the transmitter, we use an ARM processor 

which supports serial communication. In serial 

communication, we get only one type of output. In 

the transmitter, we use multiplexing technique to 

connect the three devices to the ARM processor; 

between them we use DPDT relays to choose

communication devices of our choice. An ARM 

processor uses RS232 protocol, whereas the 

communication devices use TTL. To convert the 

TTL to RS232 and RS232 to TTL we use a max 

232 in between the communication channels and 

the ARM processor [3]. 

    Both transmitter and receiver have all these three 

network devices. In the transmitter end we choose 

the information of our choice which we want to 

send and at the receiver end user has to choose the 

type of communication channel to receive the 

information. After the receiver device is selected 

the channel transmitter will choose the same type of 

communication channel to send the data. There are 

two cases here if the user provides an input there is 

further communication and if there is no input 

provided, the communication is terminated. Next is 

the selection of various channels available and a 

pairing request is created and it waits for an 

acknowledgement from the user. If there is no 

selection at the receiver end, then there is a default 

setup of network channel and the particular default 

connection is taken for the transfer of data. Finally, 

through the preferred channel of communication, 

the data is transferred [4]. 
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Figure 2. Flow chart for initialization of module 

and data transfer 

3.1 Types Of Modules 
(i) Bluetooth: 

     Bluetooth is a short range wireless technology 

that operates at 2.485 GHz using short-wave length 

UHF radio waves. It is used in personal area 

networks (PAN’s) and mobile devices etc. It 

overcome the issues faced by infrared and achieves 

synchronization among devices. (SIG) is a group 

that manages Bluetooth regulation. (SIG) has over 

25 member forms within the areas of networking, 

computing and telecommunication. IEEE 802.15.1 

is the standardization assigned to Bluetooth by 

IEEE. A Bluetooth device should be made by the 

manufacturer to satisfy the (SIG) Bluetooth 

standards to plug it to a device [1]. 

  Master/ slave model is adapted by the Bluetooth to 

control the data transfer between Bluetooth devices. 

Seven different slave devices can be connected to a 

master device in the model. 

   In our work we use HC05 Bluetooth module for 

pairing two Bluetooth modules in mobile phones. 

When it comes to pairing of two HC05 modules it 

is very tricky. In the pairing of two modules one of 

the modules is assigned the role as MASTER and 

the other left as SLAVE. By default all HC05 

modules are SLAVES. Using AT commands we 

can configure the modules as we like [5].

    To configure the SLAVE, we make use of an 

Arduino Uno board. We don’t need much 

configuration for the slave. We can use it as 

default. But to get the address of the slave we need 

to follow the procedure. And we need to follow the 

procedure to configure the master. After 

configuring both modules, those modules can 

replace the physical serial connection in our project 

[5]. 

 

 
 

Figure 3. Pin diagram of Bluetooth

 

(ii) ZigBee: 

      ZigBee is based on IEEE 802.15.4 specification 

for a set of protocols with high

communication in the area of digital radios with 

low power on small area networks. 
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wave length 
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default. But to get the address of the slave we need 

to follow the procedure. And we need to follow the 

procedure to configure the master. After 

configuring both modules, those modules can 

serial connection in our project 

 

Pin diagram of Bluetooth 

ZigBee is based on IEEE 802.15.4 specification 

for a set of protocols with high-level 

communication in the area of digital radios with 

Figure 4: Pin diagram of ZigBee Configuration

 

     When compared with wireless personal area 

networks such as WIFI or Bluetooth, the 

technology used by ZigBee is low

complex. The various applications of ZigBee that 

include short range low rate wireless information 

such as industrial instrumentation, traffic 

management system, electrical meters, wireless 

light weight switches. ZigBee uses low power and 

due to this transmission distance is limited to 10

100 meters and it also depend

characteristics. To achieve additional distantness, 

intermediate devices form a mesh network to 

transfer information. It uses a data transfer rate of 

250kbit/s, suited for device or sensing element for 

intermittent data transmissions [6]

 

(iii) Wi-Fi: 

       Wireless- fidelity (or) Wi

technology that is used by wireless electronic 

devices for establishing connection with a network. 

It uses ISM radio band mainly in 2.4GHZ UHF and 

5 GHZ SHF [1]. 

     Depending on the antenna, band, radio power 

output and antenna gain. The Wi

vary in width of 330feet (one hundred meters) and 

can be covered by a stock antenna in order to 

spread over to twenty miles. We need to have a 

semi parabolic antenna which is having a gain of 

15dB. 

Figure 5. Pin Diagram of G2100

  

3.2 Processing 

(i) Arduino: 

    ATmega328 microcontroller is used in the 

Arduino UNO. The ATmega 328 which is in 

Arduino consists of ICSP header, an influence jack, 

a USB affiliation, mega cycle ceramic resonator 

and six analog inputs and fourteen digital 

inputs/outputs pins in which half a dozen is used as 

PWM outputs. To power the Arduino, it should be 
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connected with an AC to DC adaptor (or) Laptop 

with a USB cable (or) battery to urge starting [7].

   ‘Uno’ implies one in Italian and is called to check 

the feature unleash of Arduino one. The Uno and 

rendition one will be the reference adaptions of the 

Arduino pushing a head. Uno is the most recent in 

an exceedingly arrangement of USB Arduino 

sheets. 

    Range of facilities encompassed has 

communication between the Arduino Uno with 

another Arduino, alternative microcontroller (or) 

with a PC for human activity. One digital pin zero 

(Rx) and one (Tx) are obtainable for ser

communication provided by the UARTTTL of 

ATmega328. On the PC system software seem as a 

virtual com port for serial communication over 

USB in ATmega16u2. 

    No external drivers are needed for USB com 

16Us code uses the quality drivers but in an .inf

is needed in windows. For transferring data to and 

from Arduino board a serial monitor is included by 

the system software that permits straight forward 

matter. The affiliation to the PC and the USB

serial chip, once the data being transmitted the 

LED’s of the lone-star state and RX will flash 

which are there on the board. 

Figure 6. Layout of Arduino board 

  

(ii) ARM Controller: 

      An ARM processor is one among a bunch of 

mainframe in lightweight of the reduced instruction 

set computer (reduced direction set PC) structural 

engineering created by Advanced RISC Machines 

(ARM). ARM makes 32-bit and 64bit reduced 

instruction set computer multicore processor. 

reduced instruction set computer processor square 

measure meant to perform a littler variet

of laptop directions with the goal that they'll work 

the next pace, performing arts a lot of a large 

variety of tips each second (MIPS). By baring out 

international organizations required directions and 

streamlining pathways, reduced instruction

computer processors offer outstanding execution at 

a little quantity of the force interest of CISC 

(complex guideline set registering) gadgets [8].
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the system software that permits straight forward 
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serial chip, once the data being transmitted the 
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                  Figure 7.  Arm Micro controller

 

     A platform for powerful development with 

LPC2148 ARM7TDMI microcontroller 

development is a board which is having on a chip 

memory of 512k. By using USB port (or) by using 

external power source we can drive the board. For 

developing high speed wireless communication 

embedded application such as 

ZigBee/Bluetooth/Wi-Fi, real time knowledge 

observation, management interactive panels, and 

USB knowledge mostly works. A 12Mbps direct 

high speed interface to transfer to or from 

Laptop/PC is provided by on-chip USB controller. 

It has got a UART boot loader. It

onboard peripheral interface such as L293D DC 

motor controller, wireless module interface, 4Kbit 

I2c EEPROM, SD/MMC card interface, 16X2 

character alphanumeric displays [8].

    The external hardware and on

can be connected by input/output pins. These pin 

permits us to attach our device simply to the 

processor and we can have direct access. In order to 

produce the strength to the connections a double 

sided PTH PCB board is used.  

 

3. Results and Analysis

In this we have two modules, sender and receiver, 

initially we need to select a node from which we 

would like to make a data transfer.

Figure 8. Receiver selection

 

    We have some default messages in this step and 

we must select the message to be tr

Figure 9. Selecting message at transmitter
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    Next, we need to select the channel through 

which we would like to make the data transfer and 

here we have selected the Bluetooth module. 

 

 
Figure 10. Configuring channel at transmitter 

 

In this we have selected Bluetooth at receiver end.  

 

 
Figure 11. Selection of Bluetooth 

 

    If the sender and the receiver uses different 

mode, then also the receiver receives the data but it 

can’t display   because they use two different 

formats so it shows invalid  

 
Figure 12. Communication channel is not same 

 

4.  Conclusion 

    This paper concludes with describing how 

reconfiguration of wireless devices is useful in 

various aspects like energy conservation and 

variety of data transfer, especially when these are 

related to mobile communications. This technique 

would prove to be a great aspect as an emerging 

technology. 

     Reconfiguration and automation offers a great 

scope for study and is highly useful in the real-time 

scenarios. The future scope of this project would be 

automation in the selection of channels. The 

transmitter needs to automate itself based upon 

which channel the receiver can access the data. 
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