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Abstract— The following paper is designed to control a 

robotic vehicle by voice commands for remote operation. An 

ARM series microcontroller is used together with an Android 

Application for the desired operation.         
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I. INTRODUCTION 

In our proposed design, we wish to control the movements of 

the vehicle using voice commands from the user. These 

commands will be issued at the Android Application on the 

user’s phone which is connected to the robot using a 

Bluetooth Module. The commands issued will then be relayed 

over an RF channel and will be received by the Module. The 

goal of Voice Controlled Robotic Vehicle (VCRV) is to listen 

and act on the commands received from the user. Here, the 

system will require the training from the user (for the accent) 

after which the device will start understanding the commands 

issued. 

The Android Application is connected to the 

Bluetooth module (HC-05)present on the Robot via 

Bluetooth. The commands are sent to the robot using push 

buttons or voice commands present on the android 

application. At the receiving end two dc servo motors are 

interfaced to the microcontroller where they are used for the 

movement of the vehicle. The RF transmitter of the Bluetooth 

can take either switch press or voice commands which are 

converted to encoded digital data for the advantage of 

adequate range (up to 100 meters) from the robot. The 

receiver decodes the data before feeding it to another 

microcontroller to drive DC motors via motor driver IC for 

necessary work. This technology has an advantage over long 

communication range as compared to RF technology. Further 

the project can be developed using IoT technology where a 

user can control the robot from any corner of the world. 

A. What is Speech Recognition?  

 The process of enabling a computer to identify and respond 

to the sounds produced in human speech.  Speech recognition 

is the process of taking the spoken word as an input to a 

computer program. It is the ability of a machine or program 

to receive and interpret dictation, or to understand and carry 

out spoken commands. 

1) The Task  

The purpose of this project is to build a robotic car which 

could be controlled using voice commands. We are not 

aiming to build a robot which can recognize a lot of words. 

Our basic idea is to develop some voice commands to control 

our robot, where the voice commands will be the input given 

by the module to robot with the help of digitally stored set of 

words. What we are aiming at is to control the robot using 

following voice commands. 

 
The robot can do these basic tasks:-  

1) move forward 

2) move back  

3) turn right  

4) turn left 

INPUT(Speaker speaks) OUTPUT (Robot does) 

Forward move forward 

Back move backward 

Right move right 

Left move left 

II. SYSTEM DESCRIPTION 

A. Transmitter 

On the Transmitter section, commands are given to the 

Mobile Application through the micro-phone of the mobile 

handset. This mobile handset is connected to the moving 

vehicle via Bluetooth module. The mobile application used, 

is programmed in such a way that the voice commands given 

to the handset are received by the micro-phone and these 

analog voice commands are converted to digital word 

sequences (A to D conversion). These stored sequences are 

than transmitted to the robot via Bluetooth transceiver 

module and are sent to the transceiver controller (MAX 232).  

B. Receiver  

MAX 232 transceiver is used to decode the received signal 

and for serial communication with the Bluetooth module. The 

controller compares these digital signals with the stored 

programme commands in it and convert them into voice 

strings. The voice strings are then used to run the servo 

motors for the desired interval of time. 

C. Voice Controlled System 

While speech recognition is the process of converting speech 

to digital data, voice recognition is aimed toward identifying 

the person who is speaking. Voice recognition works by 

analyzing the features of speech that differ between 

individuals. Everyone has a unique pattern of speech 

stemming from their anatomy (the size and shape of the 

mouth and throat) and behavioral patterns (their voice’s pitch, 

their speaking style, accent, and so on). The applications of 
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voice recognition are markedly different from those of speech 

recognition. Most commonly, voice recognition technology 

is used to verify a speaker’s identity or determine an unknown 

speaker’s identity. Speaker verification and speaker 

identification are both common types of voice recognition. 

Speaker verification is the process of using a person’s voice 

to verify that they are who they say they are. Essentially, a 

person’s voice is used like a fingerprint. Once a sample of 

their speech is recorded, a person’s speech patterns are tested 

against a database to see if their voice matches their claimed 

identity. Most commonly, speaker verification is applied to 

situations where secure access is needed. Such systems 

operate with the user’s knowledge and cooperation. Speaker 

identification is the process of determining an unknown 

speaker’s identity. Unlike speaker verification, speaker 

identification is usually convert and done without the user’s 

knowledge. For example, speaker identification can be used 

to identify a criminal solely by their voice. In this situation, a 

sample of their voice would be checked against a database of 

criminals’ voices until a match is found. Recently, this 

technique was used to identify a South American drug 

kingpin who had obscured his physical identity by 

undergoing extensive plastic surgery. 

III. DESCRIPTION 

A. Algorithm 

1) Start 

2) Establish Bluetooth connectivity between Android 

Application and the Bluetooth module on the robot.  

3) Check whether the device is connected.  

4) If connected, give the pre-defined 

instructions/commands to the micro-phone of the mobile 

handset.  

5) The voice commands should be trained to the EasyVR 

module.  

6) Then the stored voice commands are represented in the 

form of binary numbers such as move forward – 001, 

move backward – 010 etc.  

7) These binary values are transmitted via zigbee module 

which is a transceiver.  

8) The transmitted binary values are then received by 

another zigbee module which is present on the receiver 

side.  

9) Microcontroller will take those binary values and 

performs action(servo motors) according to the binary 

values 

10) If failed to connect at step 3 than again go to step 2.  

11) Stop 

B. Block Diagram  

 

C. System Specifications  

 ARM series Microcontroller(LPC2138) 

 BLUETOOTH MODULE (HC-05) 

 Motor driver IC(L293D)  

 DC motors 

 Resistors, Capacitors, Diodes, voltage regulator and push 

buttons.  

 Batteries 

 Sensors (Temperature aNd gas) 

 Serial communication IC (MAX 232) 

 16x2 lcd  

 Mobile device (Android application amr voice)  

IV. CONCLUSION 

This project completely reforms the robotic vehicle and gives 

it a new dimension. It can easily recognize the voice 

commands and runs smoothly. 

Further enhancement in project can be used for Home 

security and military purposes where the commands can be 

given to robot without risk by increasing the range and by 

installing cameras. 

1) This research work has been narrowed down to short 

range Bluetooth module. Using long range modules and 

other connectivity devices will result in connectivity 

with the robot for long distances.  

2) Power Optimization such sleep and wakeup schedules 

can be incorporated.  

3) Image processing can be implemented in the robot to 

detect the color and the objects.  

4) A thermal camera can be installed to sense the heat 

emitted by bodies useful in military purposes to detect 

enemies on the lines.  

5) Automatic Targeting System can be implemented in the 

robot for tracking the target. 
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