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Abstract— A system with abilities of remote monitor and remote controlled based robots, wireless application platform is 

designed for an autonomous mobile robot (ROBO-R). The construction of network environment real-time image transfer for 

autonomous and manual control program of the autonomous mobile robot of the remote wireless monitor and control system 

are presented by using internet and cell phone network. It is realized to monitor and operate the ROBO-E remotely and 

wirelessly by using a developed application through internet. The existing work shows that the home appliances are 

controlled in the absence of an android phone by sending a normal SMS (Short Message Service). The goal is to design and 

build a Wi-Fi technology based robot controlled car via, mobile device. The proposed work can be modified quite easily to 

include a spy camera that can stream the videos to use it over Wi-Fi technology, with the help of android mobile device. The 

advantage of using robot controlled car led to be useful in reserved areas for military purposes, to capture and live stream 

images and videos to the mobile device. The proposed work force to be well suited for solar cells than effectively regular 

lithium-ion battery, which increases the working more powerful of robots.The proposed work also led to add a new feature 

called electronic power slayer (or) bomb diffuser, which is a future work to be done. The work can be mainly used in defense 

purposes, when the unmanned robot is used for surveillance to detect a bomb in reserved areas. If the bomb is identifier the 

bomb diffuser will diffuse the bomb using short circuit. The additional work added to the proposed work is peltier, which is 

used for power generation. The proposed work had enhanced with better Wi-Fi which would enable long distance 

communication. A robot is usually an electro mechanical machine that is guided by computer and electronic programming. 

Many robots have been built for manufacturing purpose and can be found in factories around the world. Designing of latest 

inverted robot which can be controlled using mobile app for android mobile and Wi-Fi communication to interface controller 

and android. 
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I. INTRODUCTION 

A robot is a machine designed to execute one or more tasks repeatedly, with speed and precision. There are as many different 

types of robots as there are tasks for them to perform. A robot is a mechanical or virtual artificial agent, usually an electro-

mechanical machine that is guided by a computer program or electronic circuitry. Robots can be autonomous or semi-

autonomous. Robots have replaced human in performing repetitive and dangerous tasks which humans prefer not to do or  

unable to do because of size limitations, or which take place in extreme environments such as outer space or the bottom of the 

sea. Wi-Fi is "short for wireless fidelity and is meant to be used generically when referring of any type of 802.11 network, 

whether 802.11b, 802.11a, dual-band, etc. The term is promulgated by the Wi-Fi Alliance. 

Wi-Fi networks consist of transmitting specific radio waves to wirelessly connect computers to each other, to the 

Internet, or to wire networks. "The signals can be picked up by specially enabled notebook computers (through either built-in 

or added-on network components). Computer manufacturers offer notebook computers with built-in Wi-Fi capability and any 

standard notebook computer can easily become Wi-Fi enabled by simply plugging in an appropriate Wi-Fi network card (also 

known as a PCMCIA card).This new technology allows for Internet users to connect nearly 50 times faster than standard 

modem dial-up. If both Wi-Fi technology and robot are introduced together it will bring a great advantage. Thus we will be 

able to operate the robot with the help of Wi-Fi and can do anything in real-world. 

Nowadays smart phones are becoming more powerful with reinforced processors, larger storage capacities, richer 

entertainment function and more Communication methods. Wi-Fi is mainly used for data exchange, add new features to 

smartphones. Wi Fi technology, created by telecom vendor Ericsson in 1994 shows its advantage by integrating with smart 

phones. It has changed how people use digital device at home or office, and has transferred traditional wired digital devices 

into wireless devices. A host Wi Fi device is capable of communicating with up to seven Wi Fi modules at same time through 

one link. Considering its normal working area of within eight meters, it is especially useful in home environment. Wi Fi 

technology and other similar techniques helps with dramatic increase in Smartphone users, smart phones have gradually 

turned into an all-purpose portable device and provided people for their daily use .In recent years, an open-source platform.  

Android has been widely used in smart phones. Android is a complete software package consisting of an operating 

system, middleware layer and core applications. Different from other existing platform like iOS (iPhone OS), it comes with 

software development kit (SDK), which provides essential tools and Application. Using a Smartphone as the “brain” of a 

robot is already an active research field with several open opportunities and promising possibilities. Present a review of 

current robots controlled by mobile phone and discuss a closed loop control systems using audio channels of mobile devices, 
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such as phones and tablet computers. In our work, move the robot upward, backward, left and right side by the android 

application such as Wi Fi Terminal. 

Android devices are powerful mobile computers with permanent internet connectivity and a rich variety of built-in 

sensors. More properties make the Android system very applicable for university use: Android uses the Java programming 

language, which our students are familiar with. Getting started with the Android API is easy; the API is open, i.e. developers 

can access almost every low-level function and are not sandboxed. In addition, the Android API allows easy access to the 

hardware components. Interesting for robotics use are the numerous communication interfaces like Wi-Fi, Bluetooth and 

GSM/UMTS, USB, and the integrated sensors, that is: accelerometer, gyroscope, compass and GPS. Because it’s a mass 

product, devices are available for already around which is much cheaper than any other ARM-based processing unit (e.g. 

Beagle Board). But the Android platform currently lacks the ability to physically extend it to control more sensors and 

actuators. This is actually a precondition if we want to use an android device as robotic processing unit, and section VI-A will 

discuss various options to overcome this restriction. 

Software engineers main focus of robotic related courses lies in software aspects like model driven software 

development, code generation, test based development, and strict object orientation. To make algorithms, data structures and 

software behavior more concrete, started to create a bridge to real world objects by the use of robotics. 

Because it’s easy to build robots initially with the use of LEGO Mind storms RCX and later NXT for our projects 

and courses. Mind storms NXT allows to control up to three servo motors and provides a set of useful sensors, which is 

sufficient for building simple robots like path finders, forklifts etc. From our point of view, another advantage of the NXT 

system is the availability of a Java Virtual Machine, called leJOS. However the leJOS Java (no reflection), the CPU power 

and the RAM and ROM space (64kb each) provided by the NXT are quite restricted. Due to our experiences, the capabilities 

of the NXT do not suffice to run complex Java programs with complex runtime data models that want to use for smart system 

behavior. The LEGO Mind storms NXT and leJOS will be further discussed in section III. To overcome the restrictions of 

LEGO Mind storms NXT while still using their sensor and actuator control capabilities, we use a two layer approach. The 

lower layer uses NXT controlled sensors and actuators and the upper layer provides the more complex behavior exploiting the 

capabilities of an Android device. The two layers are e.g. connected using Bluetooth. The NXT provides connectivity via 

Bluetooth or USB. As Android provides USB and Bluetooth as well. The above communication methods are used to combine 

Android and the LEGO Mind storms NXT. 

This is the key idea of this work, which discusses several connection methods and presents one technical solution to 

interface the two systems. Benefits are obvious: Android brings in much more processing power, plenty of RAM, integrated 

sensors, various wireless connectivity and can be easily extended with gigabytes of flash memory. It simplifies programming 

a lot, for example, processing the live camera image is much easier to implement than within the NXT system. Another 

argument to use an Android device in combination with the NXT is that sensor integration is much easier. Android sensors 

are built in, they are already power-optimized which might be beneficial for certain robot types (e.g. in combination with a 

quad copter), the whole device is autonomous because of the integrated battery. In future versions of our robots, we plan to 

replace the NXT completely for the lower layer by a microcontroller platform, e.g. the popular Micro controller board1. 

For the tasks left to the NXT, it is quite expensive, which makes it less attractive for low-cost robot solutions. Thus, 

we plan to get rid of the Lego Mind storm NXT brick and just use the NXT motors and LEGO technic construction features 

for robots, which forms an attractive, low-cost but powerful and extensible basis for robots. Micro controller boards provide 

open source software solutions to control LEGO sensors and motors. In addition, Micro controller boards provide 

connectivity for many other cheap sensors and actuators. This would lower the cost of a robot even more: a sufficient android 

device plus the Microcontroller board costs less than a LEGO Mind storms NXT brick (but already has sensors integrated and 

provides much more resources). Currently, we have a number of LEGO Mind storm NXT bricks still in the lab. Thus we still 

use them for basic sensor and actuator control. A technical solution is presented to make Android and Lego Mind storms 

NXT interoperable, in form of a software library. This library is called LPCCA (LeJOS-PcComms-Android) and is 

responsible for the connection between the two systems. It provides a powerful, object-oriented API on the Android side, 

based on the LeJOS API resp. the FujabaNxtLib, see section V. This library is designed to be usable for a Micro controller 

based basic layer, too. 

II. LITERATURE SURVEY 

A. THE ROBOT CONTROL USING THE WIRELESS COMMUNICATION AND SERIAL COMMUNICATIONIEEE 

Transactions on Mobile Communications, 2007 

Author: JONG HOON AHNN 

This paper outlines the strategy adopted for establishing two kinds of communications. One for wireless 

communication between a mobile Robot and a remote Base Station, another for serial communication between a remote Base 

Station and a GUI Application PC. TekBot is a low cost mobile Robot built by Oregon State University which in its current 

version requires wired communication. Here Aim is to command and control the Robot wirelessly by the GUI Application. 

This will be a useful addition for NASA’s curriculum development for master’s degree programs. The principle task of this 

project was to program the AVR microcontroller interfaced to a radio packet controller module (operating at a frequency of 

433 MHz) which would enable us to wirelessly control the Robot. The communication protocols dealing with transmission 

and reception of data and wireless control of the TekBot have been successfully implemented.  
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1) Limitations: 

 Communication between robot and base station is not much efficient. 

 Communication is based on GUI application 

B. Employing Cross-Platform Smart Home Control System with IOT Technology BasedIEEE Transactions on IOT and 

Communication Engineering, 2016 

Author: Sung-Jung Hsiao, Kuang-Yow Lian, Wen-Tsai Sung 

The proposed method changes the original remote controller for home appliances become IOT (internet of things) 

technology-based and cross-platform control by the smart phone remote wireless control. In our research, smart phone will 

replace the traditional remote control operation. When the controller press mobile Web App, in addition to the circuit module 

will emitting infrared signals, our hardware module will also upload information to the cloud database. Such an Innovative 

approach would be able to provide accurate monitoring by real-time monitoring status and real-time analysis. In the proposed 

smart home embedded system, data sent back from each sensor inside the household can be instantaneously analyzed; 

Furthermore, the use of Network Address Translation (NAT) technology to control remotely via the Internet. 

 In terms of the construction process of the smart factory system, this dissertation proposes an instantaneous method that 

carries out the monitoring of factory area temperature, humidity and air quality using smart mobile phone. At the same time, 

the system Detects potential flame, analyze and monitor power loading. These monitoring also include shock detection of 

operating machines in factory premises. The study proposes integrating ZigBee and Wi-Fi protocol smart monitoring system 

in the structure of the whole factory. Via ZigBee communication Protocol, the sensors in the factory transmit messages and 

the instantaneously detected data to the integrated regulating system. Lastly, this research study will, in depth, analyze hands-

on problems generated during instantaneous integration of signal packing for various communication protocols. As well as 

composing the know-how of overcoming these problems using the innovative methods of this study while proposing efficient 

solution schemes. The above become the greatest features in the building of this integrated regulation system. 

1) Limitations: 

 Carries out the monitoring of factory area temperature, humidity and air quality 

 The system detects potential flame, analyze and monitor power loading 

III. EXISTING SYSTEM 

The main objective of the project is to study and design a robot. Then study how to develop wireless controller to control the 

movements of the robot. It is the important to control the movement of the robot. This is to understand how to develop and 

design robots that can be moved forward, left, right and 360-degree turns. Robotic command from the internet is given to the 

system through encoder and RF transmitter and the system will transfer the command to the microcontroller. The 

corresponding control information signal from the control side is encoded with the help of encoder and transmitted to 

microcontroller through RF Transmitter. The RF Receiver receives the signal in which carrier signals are removed then the 

signal is given to decoder. Here the encoded signal is decoded to original signal as per transmitted from the control side. In 

this project robot had been designed in such a way that it can be controlled wirelessly by using RF signals. It can be 

controlled by four switches. There are many techniques of wireless such as Radio Frequency and Infrared. In this project we 

decided to use wireless robot controller. In this we have placed transmitter on switches and receiver on robot. In this project 

the robot willmove in the directions as indicated by us. The remote controlled robot has been choosing in this project because 

controlled robot is much fun than autonomous robot that we cannot control with them. Then the decoded signal is fed to 

Microcontroller. 

A. BLOCK DIAGRAM 

 
1) BLOCK DIAGRAM DESCRIPTION 

Initially considering the entire system, we come across two different sections, namely the transmitter section and the receiver 

section. As the name indicates, the functionality of the transmitter section is to transmit the required RF signals in order to 

control the robot and also make it to work as per user’s desire. The transmitter section consists of an encoder, a RF transmitter 

module and a transmitting antenna. Here the encoder used is HT12E. HT12E converts the parallel inputs into serial output. It 

encodes the 12 bit parallel data into serial for transmission through an RF transmitter. These 12 bits are divided into 8 address 

bits and 4 data bits. The encoded information is transferred to RF transmitter. The RF module used at transmitter section is 

STT 433. An RF transmitter receives serial data and transmits it wirelessly through its antenna connected at pin4.  
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The transmission occurs at the rate of 1Kbps - 10Kbps.The transmitted data is received by an RF receiver operating at the 

same frequency as that of the transmitter. The receiver section contains a RF receiver, a decoder, a micro controller and motor 

drivers.  

IV. MICROCONTROLLER 

Microcontroller is a general purpose device, which integrates a number of the components of a microprocessor system on to 

single chip. It has inbuilt CPU, memory and peripherals to make it as a mini computer. A microcontroller combines on to the 

same microchip:  

The CPU core 

Memory(both ROM and RAM) 

Some parallel digital I/o 

Microcontrollers will combine other devices such as: 

A timer module to allow the microcontroller to perform tasks for certain time periods. 

A serial I/O port to allow data to flow between the controller and other devices such as a PIC or another microcontroller. 

An ADC to allow the microcontroller to accept analogue input data for processing. 

Microcontrollers are: 

 Smaller in size 

 Consumes less power 

 Inexpensive 

            Micro controller is a standalone unit, which can perform functions on its own without any requirement for additional 

hardware like I/O ports and external memory. The heart of the microcontroller is the CPU core. In the past, this has 

traditionally been based on a 8-bit microprocessor unit. For example Motorola uses a basic 6800 microprocessor core in their 

6805/6808 microcontroller devices. 

  In the recent years, microcontrollers have been developed around specifically designed CPU cores, for example the 

microchip PIC range of microcontrollers.AT89C51 is the 40 pins, 8 bit Microcontroller manufactured by Atmel group. It is 

the flash type reprogrammable memory. Advantage of this flash memory is we can erase the program with in few minutes. It 

has 4kb on chip ROM and  128 bytes internal RAM and 32 I/O pin  as arranged as port 0 to port 3 each has 8 bit bin .Port 0 

contain 8 data line(D0-D7) as well as low order address line(AO-A7).  

              Port 2 contain higher order address line (A8-A15). Port 3 contains  special purpose register such as serial input 

receiver  register SBUF, interrupt INT0,INT1  and timers T0 , T1 many of the pins have multi functions which can be used as 

general purpose I/O pins (or) Special purpose function can be decided by the programmer itself.  

 4K Bytes of In-System Reprogrammable Flash Memory 

 Fully Static Operation: 0 Hz to 24 MHz 

 Three-Level Program Memory Lock 

 128 x 8-Bit Internal RAM 

 32 Programmable I/O Lines 

 Two 16-Bit Timer/Counters 

 Six Interrupt Sources 

 Programmable Serial Channel 

Low Power Idle and Power down Modes the AT89C51 is a low-power, high-performance CMOS 8-bit 

microcomputer with 4K bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The device is 

manufactured using Atmel is high density nonvolatile memory technology and is compatible with the industry standard MCS-

51™ instruction set and pin out.  

The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile 

memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C51 is a powerful 

microcomputer which provides a highly flexible and cost effective solution to many embedded control applications 

V. PROPOSED SYSTEM 
Due to advancement in technology, various newly designed smart applications makes use of Wi-Fi enabled robot for various 

applications. Mostly they are used for home security purpose. Thus one can keep an eye on the people coming inside home 

just by the robot .Various other application are also done by this robot car like doing various works on the command ex- 

switching on the lights when the robot is given command by Wi-Fi enabled device.  

Here using surveillance robot by controlling the mobile application.  RF camera is used for surveillance and the 

video is viewed in PC. The slayer power exciter or bomb diffuser is used as extra features. The slayer power exciter or bomb 

diffuser are used to short circuited the electronic components such as sensors, camera etc. The slayer power exciter or bomb 

diffuser is used for diffuse the bomb in surveillance area. This process is helpful in diffusing the bomb by without any man 

power only a robot is used to detect and diffuses bomb. This application is mainly used in defense. Sent a unmanned robot to 

the opposite camp and diffuses the electronics items. 

Thermoelectric cooling uses the Peltier effect to create a heat flux between the junctions of two different types of 

materials. A Peltier cooler, heater, or thermoelectric heat pump is a solid-state active heat pump which transfers heat from one 
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side of the device to the other, with consumption of electrical energy, depending on the direction of the current. Such an 

instrument is also called a Peltier device, Peltier heat pump, solid state refrigerator, or thermoelectric cooler (TEC). It can be 

used either for heating or for cooling, although in practice the main application is cooling. It can also be used as a temperature 

controller that either heats or cools. Here peltier for power generation which is feedback to battery through which the robot 

can move to the destination point. 

A. BLOCK DIAGRAM 

 

B. PELTIER 

Thermoelectric cooling uses the Peltier effect to create a heat flux between the junction softwo different type’s ofmaterials. A 

Peltier sensorisa solid-state active component which transfers heat from on side tootherside, while consumption of electrical 

energy, depending on the direction of the current. They can be use deither for heating or forcooling, although in practice the 

main application is cooling. It can also be use dasa temperature controller that either heats or cools. 

C. PRODUCTDESCRIPTION 

A Peltier thermo-electric module consist so fan array of Bismuth Telluride semiconductor pellets that have been “doped” so 

that one type of charge carrier either positive or negative carries the majority of current. The pairs of P/N pellets are 

configured so that they are connected electrically in series, but thermally in parallel. Metalized ceramic substrates provide the 

platform for the pellets and the small conductive tabs that connect them. When DC voltage is applied to the module, the 

positive and negative charge carrier sin the pellet array absorb heat energy from one substrate surface and release it to the 

substrate at the opposite side. The surface where heat energy is absorbed becomes cold, the opposite surface where heat 

energy is released, becomes hot. Reversing the polarity will result in reversed hot and cold sides. 

D. SLAYAR POWER EXCITER 

Slayer power exciter Starts winding the secondary wire to the PVC pipe from either side. And by secondary imean the 

30AWG wire. It will go to take hours but it will look awesome when is finished. DO around 1000turns tape it totally so it 

won’t move Keep both ends open for now. Next you must wind the Primary that is the thick wire around the secondary, it 

must be insulated. 5-6turns are enough. Plug the top end of secondary to around surface covered with foil. Do check if it is 

going below the winding, it must not. 

E. EXPERIMENT AND RESULT 

To implement the Wi-Fi module which is connected to the android mobile to control the movement of robot? Here we using 

surveillance robot by controlling the mobile application. In this project Wi-Fi camera is used for surveillance and the video is 

viewed in PC. The robot movement is controlled by PC. The electronic power slayer (or) bomb diffuser, which is a future 

work to be done. The work can be mainly used in defense purposes, when the unmanned robot is used for surveillance to 

detect a bomb in reserved areas. If the bomb is identifier the bomb diffuser will diffuse the bomb using short circuit. The 
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additional work added to the proposed work is peltier, which is used for power generation.The proposed work force to be well 

suited for solar cells than effectively regular lithium-ion battery, which increases the working more powerful of robots. 

VI. CONCLUSION 

The surveillance robot was designed with microcontroller using embedded platform. It monitors and secure a place from the 

adversaries which can be done by surveillance robot all the times with great accuracy and high precision. An IP camera is 

used which continuously monitors the place and sends the information to the control station. The motor used provides the 

movement of robot with greater speed control compared to the conventional method. This robot can also be used in time of 

environmental disasters where the robot detects whether a human is presenting alive in that area. Domestic applications like 

Home security can also be implemented using this methodology. 

VII. FUTURE WORK 

The future work is to add drone type model to rescue if the robot been trapped. It will help any critical situation in the forest 

area. Next to design the robot model in flexibility and compatibility with higher efficient and high cost. 
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