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Abstract

Android, an operating system developed by Google for smartphones, tablets and such type of touchscreen
phones. Android app is a software running on Android platform. Typically an app is designed for specific
purpose on Android platform such as smartphones and tablets. In this work a designing and implementing
process of an Android based spy robot is described. An Android based application, RC Bluetooth controller is
used to control in this spy robot. This robot can be controlled with the help an app of Android phones. Arduino
based microcontroller is used for instruction processing and giving proper instructions. Bluetooth technology is
used to interface between Arduino and Android. A hand for collecting and holding objects and a camera for
live video steaming is used to observe any object & movement of robot. This robot can move to any place and
perform smartly within Bluetooth network range.

Index Terms: Intelligence, Robot, Camera, Bluetooth, Servo motor.
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1. Introduction

Robot is a kind of machine that performs very complex & multiple tasks by the instructions that is stored on
a programmable device automatically or by giving instructions externally [1]. It needs an interfacing device
such as Bluetooth, Wi-Fi, ZigBee etc. for external controlling. In this work our concern is to build a spy robot
i.e. such type of robot that can remain hidden and do the work without notifying any human being. It can be
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used as an information collector, object collector and for that type of works. This robot can work automatically
or can be controlled by smartphones over Bluetooth, a kind of wireless personal network which can be used to
interface between microcontroller and smartphone. In smartphone an Android app is used to send data to the
microcontroller that works as given instructions burned to it. Remote controlled spy robots are also available
that use RF signal and works properly [2]. In this system a camera is also used. Researchers have developed
many robots in this arena of robotics i.e. Spy robots. Ritika Pahuja et. al has proposed and implemented an
Android based Bluetooth UART interfacing robot [3]. They have used 8051 microcontrollers, HC-06 Bluetooth
module, and Bluetooth RC car app to implement that robot. Mrumal.K.Pathak et. al has proposed Android
based robot controlled by using Bluetooth from Android phone [4]. Aniket R. Yeole et al has developed a
smartphone controlled robot [5]. In this work we have used Atmega328p microcontroller, JY MCU BT HC-06
Bluetooth and ultrasonic sensor. That work deals with the system that can detect obstacles. If the sonar sensor
detects the echo signal then it automatically stops. Also, it is controlled by Bluetooth signals such as numerical
values. This robot can be used as a surveillance robot. Dipak Gonde et al Give a concept and develop a robot
that is controlled by smart phone [6]. That proposed system is constructed using smartphone, two apps and
sensor to measure distance from obstacle. This system works properly. One app send text to another app.
Second app send signal to the controller. There has a sonar to detect obstacle. A very outstanding concept for
controlling a robot in three different ways [7]. Arita De et al has developed and implemented this robot. They
use direction control, voice control and tilt control to control robot. That app is develop by them. They used
accelerometer sensor from Android phone to use the tilt option in the app. An image transferring robot is
designed by Saravana Kumar K et al [8]. In this robot Android mobile is used to control it. The App is also
developed by them. Android webcam is used to capture image and image is uploaded in the server. An app IP
webcam display this images. Prof. Y. M. Naik et al has suggested and implemented an Android controlled spy-
robot [9]. They had used two smartphones, one is placed on robot and other is used as a controller. The first
phone can capture image in different angle when commanded and sends them to a corresponding email id.
Simple Android phone control robot has been implemented by Rahul Kumar et al [10]. In that work, an
Android app with button is used to control the robot. Interfacing device Bluetooth is used in this system. Here
also numerical values are used to control the robot. Aaruni Jha et.al implement a night version camera based
spy robot [11]. In that robot, RF transceiver is used to transmit and receive the signals. Wireless CCD camera
for this purpose. That camera can send audio and video. Premangshu Chanda et al has implemented a gesture
controlled robot [12]. In this robot accelerometer sensor is used from smart phone.

From above descriptions the difference in our work is this our robot has a hand that it can collect things and
transmits video signal to the television display. This robot is also controlled by using DMF i.e. key button of
any phone. The main objectives of this system [13-17] is that any object can be collected by this from any
dangerous area where human be faced a lot of problem. It can also be used to transmit video from dangerous
places and can be controlled remotely from distant places. This robot can be used as a spy robot to collect any
information, photos, videos or any object from any dangerous areas. The robot can also be used in any rescue
missions. As the size of the robot is compact it is very easy to send anywhere without notifying anyone.

2. Proposed System

The block diagram of this proposed system is shown in Fig.1. In this system the microcontroller is the heart.
It is controlled from outside device i.e. Android phone which communicates with microcontroller via Bluetooth
personal network. An Android app is used to control it. Here DC gear motor is used to move the system back
and forth and also towards move any direction. Two servo motors have been used to this system. One servo
motor is used for the hand that collects objects from any place and second servo motor is used for moving the
camera.

Here, an Android smart phone acts as a remote controller device for controlling the movement of the robot.
An Android application is used for this purpose. The application supports only the 2.2 and above versions of
Android Operating Systems. The Bluetooth module acts as an interface between Smartphone and
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microcontroller. HC-05 Bluetooth module is used for this system. In this systems master is the smartphone and
slave is the Bluetooth module. Bluetooth module fetches the commands given by the smartphone to the
microcontroller. The microcontroller acts as the brain of the robot. The robots movement is decided by the
microcontroller. In this system contains microcontroller named Arduino Uno. The microcontroller will be
programmed with the help of the Embedded C programming. Arduino has its own programming environment
through which the microcontroller can be programed. For travelling purpose this system uses DC motor. It
generates high amount of power and torque. A motor driver is used to control the DC motor which is connected
to the microcontroller and the Bluetooth module is connected to the same. In this proposed system, a
rechargeable battery is used to supply power to the electronic components of the system. Mainly the
microcontroller and DC motor will be in need of power supply. Fig.1 shows the block diagram of the interface
of the robot.

DC Power
Supply
: Bluetooth Android
Microcontroller |€«—» <+«
Module Smartphone

—»| Motor Driver | — DC Motor

—» Servo Motor [—» Hand

__»| Servo Motor [——» Camera

Fig.1. Block Diagram of Proposed System
3. System Designing

The designing and architecture of the robot is kept as simple as possible. Here, some electronic components
and some modules have been used to construct the robots circuit. Sections 4 bellow has been listed with the
hardware’s’ that is present in the system. From the flow chart (Fig.2) at first the Bluetooth device is detected by
the smartphone and connect it to this phone. Then the Bluetooth module waits for serial data. When the serial
data is available then the microcontroller read these serial data and work as the burned to it. When the serial
data is not available then the microcontroller does not response. The body of the robot has been made using
readymade robotic kits, screws and gear motors wheel.
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Fig.2. Flowchart of Proposed Home Security System by Obstacle Detection.

4, Hardware

The hardware designing of the robot consist of 2 sections. The first one is the electronic section and another
one is the body section. The electronic section is consist of some well-designed circuitries that contains some
electronic components and modules which has been listed below with their pictures in the fig.3. The hardware
section consist of robotic kits and gear motor wheels.

The proposed system consists of following components:

Robotic kits

. Servo motor (Metal Gear)

Servo motor SG90

. Battery

Bluetooth module (HC-05)
Microcontroller (Atmel ATmega 328p)
. Camera

. Motor driver.

SQ "D 00T
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Fig.3. Required components (a) Robot kit, (b) Servo Motor (metal gear), (c) Servo Motor (SG90), (d) Battery, (e) Bluetooth Module,
(F)ATmega 328p Microcontroller, (g) Camera and (h) Motor Drive Module

The hardware section the robot has been described below:

@
(b)

(©
(d)

ROBOT: The robot [18] consists an ATmega 328P microcontroller that has the embedded ¢ code dumped
into it.

CONTROLLER: The controller [19] is an Android cell-phone. The cell phone is connected to the
Bluetooth in the robot. This Bluetooth establishes a communication channel between the controller and
the robot. The RC Controller .apk file i.e. the target file is stored into the cell-phone. When it runs then
the GUI i.e. the screen on the cell phone occurs and the user gives gestures. These gestures are converted
into analogue signals and transmits to the robot. Here, they converted into digital signals and the
microcontroller code starts executing and the robot moves according to the gestures.

CAMERA: A camera is attached to it. This camera can rotate up to 180 degree to capture video and
transmits it by the wireless transmitter to the receiving centre.

HAND: A hand is also attached to the robot to pick up a sample or object up to 50gm now. All of the
above-mentioned components have mounted on the skateboard as mentioned in the system architecture.
DC motor is 600 rpm [20] and 11nm motor which will be able to drive about 8-9 kg weight. A motor
driver is used to control the DC motors, it can handle up to 24 volts and 20 amperes made up using H-
bridge architecture. The microcontroller is the brain of the robot and is able to connect the smartphone
through the Bluetooth module. The motor belt driver is used to connect the wheels of the skateboard and
the dc motor through driving cog. The entire electronic component except the motor and belt will be kept
in Electronic component case. The Android smartphone will act as a remote controller of the robot.
Acceleration and de-acceleration of the robot can be done with the help of the Android smartphone. All
Electronic and mechanical component will be mounted on the skateboard. To provide mechanical
strength to the board for bearing extra weight an elastic property using aluminum covering over the joined
with resin is provided. This will increase the physical strength of the skate board.

5. Software Simulation Circuit

After completing the system design and hardware selection schematic circuit is drawn in Proteus simulation
software. In Proteus simulation, circuit works properly. When these circuits all element and parts work
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accurately then this circuit is implemented that is shown in fig. 5. The schematic circuit is shown in fig. 4.

PE2/SSIOCIBPCINT2

Antenna

Camera

~
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ATMEGA328P

Video Transmitter

Fig.4.Circuit Diagram of Spy Robot

Fig.5. Implemented Circuit
6. Result and Discussion

The implemented system is shown in Fig.5. In this system instructions are given to the microcontroller with
the help of a smartphone through Bluetooth interfacing. Within 100 meters the instructions from the
smartphone reach to the microcontroller very accurately. This system can move towards any direction properly.
The wireless camera to transmit [21] video has worked as the instruction given to it. The video transmission
and all the sensors in this system are performing accurately. The transmitting signal’s quality is good. At this
time this spy robot can pick up to 150gm object. While developing this system some problems have been faced
to control servo motor and interfacing Bluetooth. All that problems has been solved by modifying the circuit
and the programming code. Therefore, at present it works properly. We have measured the current consumption
as well the battery backup. Here, the gear motors consumes around 300mAh currents individually. Therefore it
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consumes around 1200 mAh currents altogether as there are four motors in the system. The Servo motors
consumes 500 mAh (metal gear) and 250 mAh (SG90) currents individually. The microcontroller, Bluetooth
module and other circuits consumes around 300mAh currents altogether. Considering some losses around
2600mAnh currents is been consumed by the system. Here, we have installed batteries with the current rating of
3000 mAh and 5 volts. Therefore it can run about 1 hour or slightly more depending on the use with one charge.

7. Conclusions

The proposed system shows how the Android smartphone can be used as remote controller for robot and
various embedded technologies with the help of the Bluetooth technology. It could be improved by adding Wi-
Fi module for large area coverage. The proposed system also shows that how a robot can be used for spy &
rescuing purpose. The operating system of the smartphone is Android, and we can develop effective remote
controller program and by using Wi-Fi wireless network, which makes it simple and convenient to control the
robot. If the motor wheel is changed and replaced by a chain wheel than it can move anywhere at any rough
condition.
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