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Abstract- In the world of human-contraption interaction, the ease of connecting to the gadget is one of the biggest priorities 
for human race.  One of the conventional ways of controlling a robot is through remote. Since simultaneous controlling of 
the gadget by number of people through a remote creates a problem in connecting, so controlling a robot through android 
application can be one of the ways in which more than one person can hold the authority at that moment. This makes the 
path flexible without interchanging the remote physically and also reduces the cost of making the remote if damaged. The 
paper describes the design and realization of the mobile application for the Android operating system which is focused on 
manual control of mobile robot using wireless Bluetooth technology. It was necessary to build a prototype of a mobile robot 
for the development of the application. The application allows the robot control interaction with the display, or voice. Based 
on the commands received from the application, motion of the robot can be controlled. 
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I. INTRODUCTION 
 
There are different techniques through which a robot 
can be controlled. Some of these techniques are wired 
interface, computer controlled or android controlled 
robot. The drawbacks of wired interface are that the 
distance is limited by the length of the cable and also 
the cable can be caught or snagged. In case of PC 
controlled robot, the chances of power cut will 
abruptly shut down the system and the portability of 
PC also limits the connectivity. 
 
We aim to design a Robot that can be operated using 
Android mobile phone. The controlling of the Robot 
would be done wirelessly through Android smart 
phone using the Bluetooth feature present in it. 
Android is a software stack for mobile devices that 
includes an operating system, middleware and key 
applications. Android boasts a healthy array of 
connectivity options, including Wi-Fi, Bluetooth, and 
wireless data over a cellular connection. The robot 
will act exactly as per the instructions from the smart 
phone. It can move in any direction and can perform 
any task given to it. Smart phone is used because of 
its easy availability and current use. 
 
II. HARDWARE ADD-ONS 
 
Manual commands and voice control would be 
provided for the control of robot. While controlling 
the robot through an android application, it can be 
given wings to perform different tasks viz., aerial 
vehicle, biomedical or an industrial application. User 
can control the robot in two different ways. We have 
incorporated one of the industrial applications in our 
robot. In this, the robot is annexed with a temperature 
sensor and a video camera.  The video camera is used 
to keep a track of the movement of the robot and the 
temperature sensor helps the controller to obtain the 
information about the incandescence of the furnace 

(prototype model). The reading of the temperature of 
the furnace is available on the android phone. 
 
III. IMPLEMENTATION 
 
The project comprises of hardware as well as 
software implementation. We will be discussing in 
detail in following sections. 
 
A. Hardware Implementation 
The project aims in designing a Robot that can be 
operated using Android mobile phone. The 
development of the Robot requires different 
components. Here in the hardware implementation, a 
brief description about each component is discussed. 
 
a. Proposed Block Diagram 
 
In this project work, we are developing an application 
to control the robot through Bluetooth. Figure 1 
shows the block diagram for implementation. 
 

Fig. 1: Proposed Block diagram 
 

Android will send the command to the robot through 
Bluetooth interface. Hence android phone will act as 
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transmitter. The robot at the other end is capable of 
receiving these commands using the microcontroller. 
Hence the controller is the receiver. The robot can be 
used for data collection and a feedback can be sent 
back to the android phone. 
 
b. Project Components 
In our project work, we are going to make use of 
following components: 
 

 ATMEGA8L-8PU Microcontroller 
The Arduino Uno board is an open source design. It 
has a very convenient power management and built-
in voltage regulation.[1] 
 

 HC-05 Module (Bluetooth) 
HC05 Bluetooth module is used to build the wireless 
interface between the android phone and the robot.[2] 
 

 L293D / L293DNE IC  
The current provided by the controller is not 
sufficient to drive the motor. Hence to boost this 
current, motor driver IC is used.[3] 
 

 Temperature Sensor LM35 
The circuitry of the sensor is sealed and not subjected 
to oxidation. LM35 generates a higher output voltage 
than thermocouples and may not require the output 
voltage to be amplified.[4] 
 

  Video Camera 
Video camera is used to monitor the motion of the 
robot in the vicinity of the furnace which when 
controlled by the person sitting in the control room.  
 
B.  Software Implementation 
In this section, development of an android application 
through various steps is explained in detail. 
 
a. About Android SDK 
The Android Software Development Kit (SDK) 
provides the API libraries and developer tools 
necessary to build, test, and debug apps for Android. 
 
A new Android developer is recommended to 
download the ADT Bundle to quickly start 
developing apps. It includes the essential Android 
SDK components and a version of the Eclipse IDE 
with built-in ADT (Android Developer Tools) to 
streamline an Android app development. 
 
With a single download, the ADT Bundle includes 
everything we need to begin developing apps: 
 
Eclipse + ADT plug-in 
 Android SDK Tools 
 Android Platform-tools 
 The latest Android platform 
 The latest Android system image for the 

emulator 

 
Fig. 2: Basic android development tool screen [5] 

 
Figure 2 shows basic android development tool 
screen.[5] 
 
b. Introduction to Bluetooth API 
The Android platform includes support for the 
Bluetooth network stack, which allows a device to 
wirelessly exchange data with other Bluetooth 
devices. The application framework provides access 
to the Bluetooth functionality through the Android 
Bluetooth APIs. These APIs let applications 
wirelessly connect to other Bluetooth devices, 
enabling point-to-point and multipoint wireless 
features. Using the Bluetooth APIs, an Android 
application can perform the following: 
 
 Scan for other Bluetooth devices 
 Query the local Bluetooth adapter for paired 

Bluetooth devices. 
 Transfer data to and from other devices 
 Manage multiple connections 

 
This document describes how to use Classic 
Bluetooth. Classic Bluetooth is the right choice for 
more battery-intensive operations such as streaming 
and communicating between Android devices.  
 
This document describes how to use the Android 
Bluetooth APIs to accomplish the four major tasks 
necessary to communicate using Bluetooth: setting up 
Bluetooth, finding devices that are either paired or 
available in the local area, connecting devices, and 
transferring data between devices. 
 
All of the Bluetooth APIs are available in the android. 
Bluetooth package. [6] 
 
c. Bluetooth Permission 
In order to use Bluetooth features in an application, it 
is necessary to declare the Bluetooth permission 
BLUETOOTH. This permission is needed to perform 
any Bluetooth communication, such as requesting a 
connection, accepting a connection, and transferring 
data. If an app is to be initiated device discovery or 
manipulate Bluetooth settings, the 
BLUETOOTH_ADMIN permission must be 
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declared. Most applications need this permission 
solely for the ability to discover local Bluetooth 
devices. The other abilities granted by this permission 
should not be used, unless the application is a "power 
manager" that will modify Bluetooth settings upon 
user request. Note:  
 
If BLUETOOTH_ADMIN permission is used, then 
one must also have the BLUETOOTH permission. 
 
Declare the Bluetooth permission(s) in an application 
manifest file. For example: 
<manifest ... > 
<uses-
permissionandroid:name="android.permission.BLUE
TOOTH"/>[6] 
  ... 
</manifest> 
d. Setting Up Bluetooth 
Before an application can communicate over 
Bluetooth, it is necessary to verify that Bluetooth is 
supported on the device, and if so, ensure that it is 
enabled. 
 

 
Fig. 3: The enabling Bluetooth dialog [3] 

 
If Bluetooth is not supported, then Bluetooth features 
should be disabled. If Bluetooth is supported, but 
disabled, then one can request that the user enable 
Bluetooth without leaving an application. This setup 
is accomplished in two steps, using the Bluetooth 
Adapter. The enabling Bluetooth dialogue box is 
shown in figure 3.[6] 

 
e. Connecting Devices 
In order to create a connection between an 
applications on two devices, it is necessary to 
implement both the server-side and client-side 
mechanisms, because one device must open a server 
socket and the other one must initiate the connection 
(using the server device's MAC address).  
 
The server and client are considered connected to 
each other when they each have a connected 
Bluetooth Socket on the same RFCOMM channel. At 
this point, each device can obtain input and output 
streams and data transfer can begin. This  describes 
how to initiate the connection between two devices. 

 
Fig. 4: The Bluetooth pairing dialog [6] 

 
The server device and the client device each obtain 
the required Bluetooth Socket in different ways. The 
server will receive it when an incoming connection is 
accepted. The client will receive it when it opens an 
RFCOMM channel to the server. Figure 4 shows a 
Bluetooth pairing dialogue box 
 
One implementation technique is to automatically 
prepare each device as a server, so that each one has a 
server socket open and listening for connections. 
Then either device can initiate a connection with the 
other and become the client. Alternatively, one device 
can explicitly "host" the connection and open a server 
socket on demand and the other device can simply 
initiate the connection.[6] 
 
f. Android Application Development 
Figure 5 shows the flowchart of android application 
development. 

 
Fig. 5: Android application development [7] 
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g. Implementation Results 
Figure 6 shows an interface. It is an overview of the 
application that we developed uptil now in which 
seven different controls are incorporated which 
includes controls like up, down, left, right, stop, pick 
and release. 

 

 
Fig. 6: User Interface of the developed application 

 
h. Application Instructions 
Steps for implementing android application: 
Step 1: First make sure your HC-05 Bluetooth 
module is paired with your mobile. 
Step 2: When press “UP” it sends the data “U” to 
Bluetooth module connected with the circuit. When 
Microcontroller detects “U” the robot moves 
FORWARD. 
Step 3: When press “DOWN” it sends the data “D” 
to Bluetooth module connected with the circuit. 
When microcontroller detects “D” the robot moves 
REVERSE. 
Step 4: When press “LEFT” it sends the data “L” to 
Bluetooth module connected with the circuit. When 
Microcontroller detects “L” the robot turns 
LEFT. 
Step 5: When press “RIGHT” it sends the data “R” 
to Bluetooth module connected with the circuit. 
When microcontroller detects “R” the robot turns 
RIGHT. 
Step 6: When press “PICK” it sends the data “P” 
to Bluetooth module connected with the circuit. 
When microcontroller detects “P” the robot picks up 
the object. 
Step 7: When press “RELEASE” it sends the data 
“W” to Bluetooth module connected with the circuit. 
When microcontroller detects “W” the robot releases 
the object. 
Step 8: When press “STOP” button which is in the 
centre of remote it sends the data “S” to the Bluetooth 

module connected with the circuit. When 
microcontroller detects “S” the robot stops. 
 
Figure 6 shows the proposed design of the project i.e. 
Android Controlled Robot. 
 

 
Fig. 6: Android controlled robot[1] 

 
CONCLUSION 
 
The android application is used to control the motion 
of the robot through Bluetooth. The frequency of the 
Bluetooth used here is 2.4GHz. Here the controller is 
interfaced to the Bluetooth module through UART 
protocol. We have developed an android application 
for user interface and the hardware. 
 
FUTURE SCOPE 
 
The future scope of this project would use the built 
hardware as well as software module for various 
applications as stated below: 
The robot can be used in various industries for 
picking various objects where human intervention is 
not desired. On a large scale, it can also be used to 
develop robots with military applications and rescue 
operations. It can be used to target enemy without any 
human being crossing the territory. 
The robot provides for more development of 
applications based on android operating system such 
as, application based on sensors (accelerometer, 
gyroscope) etc. This opens door for wide range of 
possible similar applications 

 Remote starter for car 
 Automation of household tasks 

Hence, we can say that it is a very useful project with 
many more applications destined to come up in 
future. 
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