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INTRODUCTION 

The Bluetooth technology works on the radio band 
of 2.4GHz used in Scientific, Industrial and 
medical(ISM). There is such a large number of 
advances work in this band including IEEE 802.11b/g. 
Bluetooth uses repeat skipping spread range 
development for all transmission. As it is well-known, 
this innovation limits impedance and transmission 
blunders and gives transmission security. 

The FPGA based Bluetooth controlled land vehicle 
uses Android phones to control land vehicles and 
Bluetooth module feature which is taken part in 
smart-phone. To control the vehicle, users have to 
install Android application on a compatible mobile 
phone or device from the play store and make it 
connect with the Basys-3 board. 

LITERATURE SURVEY 

[a].Güner Tatar Electrical and Electronic Engineering 
Faith Sultan Mehmet Vakıf University, Salih Bayar 
Electrical and Electronics Engineering Faculty of 
Engineering, Marmara University “FPGA Based 
Bluetooth Controlled Land Vehicle” The remote 
advancement has been related with the telephone 
utilities or controlling of other devices, computers at 
a distance. One of the most common remote 
correspondence advancements is the Bluetooth 
technology. The vehicle’s Bluetooth module at the 
opposite end gets the information and sends it to 
the FPGA through the TX stick of the Bluetooth 
module (associated with the RX stick of FPGA). 

[b].Ameen Majeed, Salih Baris  Ozturk, and Didem 
Kivanc Tureli “An Encoder Fault Tolerant FPGA 
Based Robot Control Using Bluetooth of a Smart 
Phone” The smart phone is used to obtain user 
intentions, such as turning, speeding or braking and 
this data is sent to a robot using Bluetooth. The 
motor control algorithms and robot communication 
interfaces are implemented on FPGA for parallel 
processing. Latest smart phone processing 
capabilities are comparable to a low end personal 
computer. Presence of wireless communication 
capabilities and on board sensors have allowed 
smart phones to be used in a significant number of 
remote applications 

[c].Hayder  Salim Hameed Department of Electrical 
Power and Machine Engineering, “Brushless DC 
Motor Controller Design Using   Mat lab 
Applications” The comparison based on various 
control system characteristic parameter like rising 
time, settling time, and maximum overshoot. From 
the results it is obvious that the PID-controller 
response is faster than P and PI controllers with non-
overshoot and can follow the reference speed in 
minimal time than any other controller at 
unexpected load. Roberto Verdone CSITE-CNR,  

University of Bologna “Bluetooth for                    
ITS” In this paper the suitability of the   Bluetooth 
(BT) technology for the provision of Intelligent 
Transportation Systems (ITS)services is investigated. 
The results of an experimental test bed, realized in 
order to assess the BT coverage in the typical 
operating conditions for this kind of services, are 
presented; moreover the ability of the BT modulation 

Abstract 
In this paper uses the FPGA Based Bluetooth Controlled Land Vehicle. Bluetooth controlled land vehicle is 
develop utilizing VHDL and acknowledge is Basys3 FPGA using Xilinx web pack vivado 18.1.  The vehicle was 
controlled by using remote through Android phone which is taken uses of Bluetooth module The Bluetooth 
module based on the radio frequency based on short run time. Android has solid exhibit of network choices 
containing WI-FI, Bluetooth. The maximum baud rate is 54600bps for the remote control of this Bluetooth 
control land vehicle.  
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techniques to provide suitable levels of Bit Error Rate 
in the presence of multipath fading as well as the 
effects of vehicle speed, is also investigated by 
means of both analytical considerations and an 
experimental test-bed. 

METHODOLOGY 

The Bluetooth connection is a kind of Universal 
Asynchronous Receiver Transmitter (UART) 
communications protocol. So, it has baud rates 
changing from 1200 to 115200 bauds.  

The project is consisting of two blocks which are 
transmitter and receiver parts.  

BLOCK DIAGRAM 

Transmitter Part 

 
Figure1. Android Based Bluetooth Transmitter 
Part 

Figure 1 demonstrates the essential square chart of 
the transmitter part. By using the UART convention, 
transmitter part sends data in bundles of 10-serial-
bits by separating the information stream of bits in 
one-byte parcels and adding to any one-byte bundle 
a begin bit as Most Significant Bit (MSB) and a stop-
bit as Least Significant Bit (LSB).Asynchronous 
communication is a type of communication that 
allows the sender to transmit information to the 
recipient without sending a clock pulse. Therefore, 
the sender and the receiver must accept the baud 
rate, which is the timing parameter before sending 
the information. To make sending and receiving 
units synchronous, the lexical bits are added to each 
word. To ensure this asynchronous transmission, the 
sending unit must send 1-bit start, 5 to 8 bits data 
bits and 1 to 2 stop bits. Also, the parity bit can also 
be sent after the data bit, depending on the request. 
The start bit is added to the beginning of a word 
from the UART. The start bit is used throughout the 
entire communication to ensure that the receiver is 
compliant with the data in the transmitter. After the 

start, the data overflow bit which is starting with LSB 
is sent. When the data is fully transmitted to the 
receiver, a Parity bit is sent to the sender depending 
on the request. The parity bit is used regularly by the 
receiver to provide coordinated fault checking. And 
finally, the stop bit is sent for the data transfer to 
take place completely. 

Receiver Part 

 
Figure2. Basys-3FPGA Based Bluetooth Receive 
Part 

As mentioned before, Bluetooth operates on radio 
frequency signals. The international agreement 
makes for the use of ISM to set aside a frequency 
band between 2.402 and 2.480 GHz for Bluetooth. 
That is, it changes its transporter recurrence after 
each 625 us.  

There are two types communication of Bluetooth 
devices which are master and slave. Frequency 
hopping sequence is selected by the master device. 
The slaves must be synchronized with the ace’s clock 
flag. The Bluetooth system provides a master and 
one slave, and one master more than one slave 
connection. 

 In this project, one master and one slave connection 
scheme is used. As seen in Fig. 2, there are several 
different components comprising the Basys-3 board, 
Bluetooth module and motors for the movement. 
Here, the Bluetooth module gets information from 
the Android phone. It is equipped as contribution to 
the FPGA controller. The controller takes ASCII 
coded data and processes the data. After processing, 
the data is sent to the motor drivers unit. 

Android application 

Figure3 shows the android application interface 
which is used in the project to control vehicle. The 
interface has multiple command keys for using 
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desired tasks. Not all commands are used in this 
project. 

 
Figure3. Android Application Interface  

Using all commands was planned for future works. 
The names of the command keys can bare named by 
the users like forward / back. It needs to turn 
Bluetooth device on and then connect to the 
Bluetooth receiver on the vehicle. When the 
connection is done, the application will show 
connected status. while squeezing any catch on the 
application, relating orders which are as ASCII 
character are sent through Bluetooth to the vehicle. 
Then, the corresponding motor starts to move. 
Depicts the rundown of ASCII summons and its task 
performed through Bluetooth 

HARDWARE DESIGN: 

VHDL Source Code Blocks: 

Simple DC motor drive software was taken as the 
basis for the movement of the vehicle. 

SIMULATION RESULTS 

The effective execution of land vehicle utilizing FPGA 
is accomplished utilizing Basys-3 board FPGA gadget 
and modified by VHDL code. The VHDL 
configuration stream diagram amid this execution of 
the control loop. The stream graph begins with the 

general aggregation of equipment. According to the 
stream diagram, the vehicle control software was 
prepared. This is the real VHDL Code that was 
created to program the FPGA Board following the 
procedure of Gate Synthesis and Co-Simulation. 

CONCLUSION: 

This process model work manages plan and 
improvement for driving the vehicles uses the 
Android remotely. It uses to pick the vehicle from 
the difficult situation  were man cannot go on that 
places, an FPGA is used as the hardware platform. 
The design on the FPGA is implemented and tested 
using VHDL. The hardware FPGA easy to setup and 
their reconfigurable. 
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