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Abstract— Data communication between the devices with different mechanisms for connection is impossible. Two devices, 
one having  USB port but do not have Wi-Fi connectivity and another device having Wi-Fi connectivity but having no USB 
port or the two devices having only USB ports cannot communicate with each other as they cannot be connected directly. 
The main focus of the work   is to transfer data from USB device to Wi-Fi device or vice-versa, and also data 
communication between one USB device to another USB device. 
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I. INTRODUCTION 
 
Many times there is a need to transfer the data 
between the two devices which are incompatible. 
Data transfer take place between non-compatible 
devices seems to be impossible. Like for example, we 
want to have communication between two devices 
where one device has Wi-Fi connectivity but no USB 
port and other device having USB port but no Wi-Fi 
connectivity. There is a need to transfer the data 
between two devices having only USB ports but no 
Wi-Fi interface. So, how will the data transfer takes 
place between the devices? You have a simple 
solution to this that you will take the help of third 
party (like Laptop) and transfer the data. 
But this procedure is lengthy as you first have to copy 
the data into the Laptop and then from Laptop to the 
desired device. This is a three step process. 
In order to reduce this three step process into a single 
step process, we have taken a novel step in the field 
of embedded systems. This technology reduces a 
three step process into a single step process. This 
project makes use of embedded system which is used 
as a conjunction between the two devices, one with 
USB interface but no Wi-Fi connectivity and vice-
versa, and both the devices lacking Wi-Fi 
connectivity and having USB ports.  

 
Fig. 1 illustrates the model based on the project. 

 

 
Fig 1: Overview of the Technology 

 
Here we have hexagon which is a mobile device. For 
ex: An iPod, iPad, Android Cell phone, etc. This 
device is only capable of WLAN communications. 
In the middle is the Embedded system which we are 
going to develop. The triangle indicates USB devices. 
For ex: Camera, Pen Drives etc. 

The basic agenda is to provide the wireless 
communication from Hexagon to Triangle. 
We are considering one of the situations in our 
project. There are limitations to the mobile device 
that it can communicate through Wi-Fi only and 
Triangle having limitations that it has only a USB 
interface. Our Embedded system is a conjunction 
between the two. 
Since wireless devices can also connect through 
internet and LAN, the system may use the TCP/IP 
protocol for the connections over internet for the 
communication of USB device (Triangle) from 
mobile device (Hexagon). 
 
II. LITERATURE SURVEY 
 
J.Ducloux, P. Petrashin, W. Lancioni, and L. Toledo 
has proposed an embedded system for USB dual-role 
integrated for mobile devices in. The system is using 
PIC24FJ; amicrocontroller featured 16-bit modified 
Harvard architecture with 64 KB Program memory. 
Also it has 8 KB SRAM and USB-OTG module.10-
bit Analog to Digital converter is also used to add on 
to the hardware circuitry. The electronic module can 
work as USB host and device, with various different 
receptaclesfor each mode of operation. This model 
acquires the data from analog sensors, via ADC and 
digital interfaces such as I2C and SPI.  Once the USB 
connection is established, the acquired data is sent to 
the mobile device where it can be processed locally, 
and sent again to a central server where it can also be 
processed. 
Into a single microcontroller, there are various things 
that are embedded such as USB host and device 
modes, USB-CDC and Android USB Accessory 
client drivers, USB-CDC device API, AD conversion 
and I2C data acquisition modules. This maximizes 
the resources provided by hardware selected.Also; a 
16 bit microcontroller has limitations in processing 
speed which is one of the major factors. 

 
Huo, Gao and Liu have proposed the system for 
wireless image transmission based on embedded 
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system in. The system is using wireless network card 
that has a transmission rate of 54Mbps. This will no 
doubt increase the access capacity of the embedded 
system making the system more competitive. 
Development board connects USB camera and 
external USB wireless card through the USB hub. 
The task of the USB camera is to capture the images 
and USB wireless card sends the image. There is a 
PC on the other side which is used to receive the 
images. The PC is using the Redhat 9.0 OS. Here 
they are using User Datagram Protocol (UDP) which 
is concerned with rechecking and resending process. 
Hence, there is a chance of occurrence of some 
dropped frames. And on the other side, use of TCP 
will slow down the transmission. 

 
Chen Wei and Fan Zhentao proposed the research of 
enhancing the transfer rate in an embedded USB host 
system in. This system consists of MCS-51 
Microcontroller, Latch (74H3573), USB Host 
controller, External 32KB SRAM, and USB Interface. 
To enhance the transfer rate of the system they used 
Microcontroller unit STC12C5A60S2 which is based 
on an enhanced 8051 core. The rate of transfer of this 
microcontroller is 1.5 Mbps which is very low as 
compared to ARM 11 which is 54Mbps. 

 
Ni and Liu have proposed a system for image 
acquirement in embedded Linux environment in. The 
file transmission takes place between embedded 
Linux platform and mobile phone having in built 
Bluetooth by Bluetooth OBEX protocol and Object 
PUSH service. They implemented the project with the 
help of Bluetooth protocol viz. IEEE 802.15. 
Bluetooth has certain limitations like range of 
transmission, speed of transmission, etc. 
Thus, all the above techniques were based on 
different technologies for data transmission. But they 
all have their own drawbacks. The proposed work 
enables data communication of any type of file using 
an embedded system with   IEEE 802.11g Wi-Fi 
which super powers other technologies. 
 
III. SYSTEM REQUIREMENT 
 
The system should be reliable enough so that it can 
sustain the damages caused by incorrect or 
incomplete data. The data is to be transmitted with 
extreme security. As it is a case of wireless 
communication, the chances of data corruption 
increases which can damage the system. Hence, 
security is one of the big factors a system should have. 
As the data is to be transmitted through 3 stages, 
USB- buffer – Wi-Fi, the system should be available 
as long as the transmission of data takes place. There 
is no data base to be maintained as such but the only 
thing to be maintained is to check the buffer at the 
time of data transfer. The system should have the 
capacity to handle the size of the data to be 
transmitted and noise involved in wireless 

communication, and the transmission speed. The 
system must be portable and hence it can be carried 
easily wherever you go. 
 
IV. PROPOSED WORK 
 
This project enables data communication between 
USB and Wi-Fi back and forth and connects Wi-Fi 
device to embedded kit. Basically we are interested in 
communicating two devices which are incompatible. 
The proposed system includes ARM 11 processor, 
Linux operating kernel and most importantly the Wi-
Fi module which is IEEE 802.11 g specification. It 
gives the tremendous data transfer speed up to 54 
Mbps using 2.4 GHz band which is similar to that of 
IEEE 802.11 b standard. 
ARM 11 CPU for embedding the drivers which we 
are coding on the SBC. The boardwhich we are using 
has certain features such as it has 1 GHz Cortex A5 
processor. Thisboard supports RAM up to 512 
MB.ARM 11 has 8 stage pipeling while the old 
version ARM 9 has only 5 stage pipeling. This 
indicates that we have a good parallel processing in 
our system in order to increase the speed of the 
system. Most silicon chips combine the two address 
buses on the other side of separated CPU caches and 
tightly couple memories. 
If we consider the case where there is transmission of 
data from USB device to Wi-Fi device, the file is 
transmitted to the internal buffer from the USB 
device via USB driver. In the similar fashion the file 
has to be transmitted to Wi-Fi device from buffer via 
Wi-Fi driver. The speed of this transmission is up to 
54 Mbps. 

The proposed system is shown in Fig.2 below. 
 

 
Fig 2: Block diagram of proposed system 

 
The user has the option to select the file based on 
extension and size using the Graphical User Interface 
(GUI) designed using Java programming language. 
The proper execution of product depends on various 
constraints such as transmission speed, size of the file, 
and range of transmission 
 
V. HARDWARE DESCRIPTION 
 
Single Board Computer (SBC) is to be used to 
implement the proposed system. We have Wi-Fi 
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adapter and USB ports (2 in number). We require 
ARM 11 CPU for embedding the drivers which we 
are coding on the SBC. This board supports RAM up 
to 64 MB and a programmable 256 MBon-board flash 
drive with new XNAND technology. The board 
enables the connection of external devices through 
Ethernet, IEEE 802.11g protocol (Wi-Fi), Zigbee 
radio socket (point to point), USB host, USB ports (2 
in number), or I2C ports, as well as DIO,CAN bus, 
UARTs,DMX, and SPI which are implemented in the 
standard FPGA load. 
 
VI. SOFTWARE DESCRIPTION 
 
The entire system is categorized into three parts. First 
is, we need a program or software to extract the files 
from the USB device at USB side. As a result, the 
USB device will be mounted onto the board, get the 
files and pass that reference to the intermediate 
software. When the connections are established and 
the files to be transmitted has completed, the files will 
be transferred to the buffer memory by the same 
software for the Wi-Fi driver. Now, the second thing 
is the driver will carry the data obtained from the 
buffer at the Wi-Fi side and will send it to the 
destination device after verifying that the Wi-Fi 
device is present and the connections are made. A 
user interface actually present at the Wi-Fi device end 
will establish the connection and prompt user to 
select the files which are to be transmitted.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So, we are undertaking the data communication from 
USB to Wi-Fi end. Similarly, transmission will take 
place from Wi-Fi to USB. After one task of 
transmission is over, there will be an 
acknowledgement which is sent indicating the driver 
to empty the buffer for the next task. The further 
innovation will include that the website server will 
play its role apart from Wi-Fi.  
 
CONCLUSION 
 
An interface for the communication between two 
non-compatible devices is developed. The Wi-Fi 
interface is capable of operating at the data rate of 
54Mbps. 
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