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ABSTRACT:
             Our project name is “EYE ON A CELL-PHONE OPERATED LAND ROVER”. In this name ‘EYE’ stands for wireless camera which is placed on robot and ‘LAND ROVER’ stands for vehicle which can move along the surface. 

            In this project robot is controlled by cell-phone that makes a call to the cell-phone attached to the robot. In the course of a call if any button is pressed a tone corresponding to the button pressed is heard at the other end of the call the tone is called dual-tone multiple/frequency (DTMF TONE) the robot perceives this DTMF tone with the help of the phone stacked in the robot.

          The received tone is processed by the ATmega16 microcontroller with the help of DTMF decoder MT8870.The decoder decodes the DTMF tone into its equivalent binary digit and this binary number is send to the microcontroller. The microcontroller is preprogrammed to take a decision for any given input and out-puts its decision to motor drives in order to drive the motor for forward or backward motion or a turn.

CHAPTER 1
                                              INTRODUCTION
1.INRODUCTION

         In this project robot is controlled by cell-phone that makes a call to the cell-phone attached to the robot. In the course of a call if any button is pressed a tone corresponding to the button pressed is heard at the other end of the call the tone is called dual-tone multiple/frequency (DTMF TONE) the robot perceives this DTMF tone with the help of the phone stacked in the robot.

          The received tone is processed by the ATmega16 microcontroller with the help of DTMF decoder MT8870.The decoder decodes the DTMF tone into its equivalent binary digit and this binary number is send to the microcontroller. The microcontroller is preprogrammed to take a decision for any given input and out-puts its decision to motor drives in order to drive the motor for forward or backward motion or a turn.

        The mobile that makes a call to the mobile phone stacked in the robot acts as a remote. So the simple robotic project does not require the construction of receiver and transmitter unit.

        DTMF signaling is used for telephone signaling over the line in the voice-frequency band to the call switching center. The version of DTMF used for telephone tones dialing is known as ‘touch-tone’.

      DTMF assigns specific frequency to each key so that it can easily be identified by the electronic circuit. The signal generated by the DTMF encoder is a direct algebraic summation, in real time, of the amplitudes of two sine(cosine) waves of different frequencys,i.e.,pressing ‘5’ will send a tone made by adding 1336 Hz and 770 Hz to the other end of the line. 

The tones and assignment in a DTMF system are shown in fig 1
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       Fig 1 (Tones And Assignment Of DTMF Signal)
 1.1 ADVENTAGES OF DTMF SIGNALS:

· As DTMF signal consists  of  a sum of two frequencies one from lower  group frequencies and other from higher group 

· Frequencies (mutually exclusive group),it is almost impossible to imitate DTMF signal by speech or music signals. This is very useful in avoiding the interference of   speech and music signals.

· Frequencies which are used are having lowest attenuation and constant delay characteristics.

· DTMF signals do not have even order harmonics as seen in the speech signal.

1.2 WHY CELLPHONE IS USED TO CONTROL LANDROVER:

                 In wireless control of a robot (land rover),most of the times RF  circuits are used. But there are some drawbacks associated with the RF circuit.

· DRAWBACKS OF RF CIRCUTS

1.  Limited frequency range of operation of RF signals.

2.  Limited working range.

3.   Limited control over the robots.  

· ADVANTAGES OF CELLPHONE OVER RF CIRCUITS:

               Cell-phone working range is as large as the coverage area of the service provider. Using touch-tone keypad of cell-phone, we can have twelve controls are available which can be used to serve different purposes.                

               One of the significant advantages in using cell- phone is the use of a DTMF (DUAL TONE MULT-FREQUENCY) signal as a carrier of different commands. If someone calls any person and press any button of touch-tone keypad when the call is being on, sound can  be heard from the called Person  cell-phone. This sound is nothing but a DTMF signal. So one can use this signal to control some system at the called site. In order to control system, it is necessary to decode the signal and convert it to the proper format using signal conditioning circuit. Then conditioned signal can be used to process or to drive different hardware systems.  

CHAPTER 2.
          LITERATURE             SURVEY

2 LITERATURE SURVEY:

· Robotics is the science and technology of robots, and their design, manufacture, and application.
· Robot is a programmable machine that imitates the actions or appearance of an intelligent creature–usually a human.

· To qualify as a robot, a machine has to be able to do two things:

1) get information from its surroundings, and

2) do something physical–such as move or manipulate objects.
                   The word robot comes from the Czech word robota meaning drudgery or slave-like labor. The first digitally operated and programmable robot, the Unimate, was installed in 1961 to lift hot pieces of metal from a die casting machine and stack them. Today, commercial and industrial robots are in widespread use performing jobs more cheaply or with greater accuracy and reliability than humans Robotics brings together several very different engineering areas and skills. There is metalworking for the body. There is mechanics for mounting the wheels on the axles, connecting them to the motors and keeping the body in balance. You need electronics to power the motors and connect the sensors to the controllers. At last you need the software to understand the sensors and drive the robot around. Robotics can be described as the current pinnacle of technical development. Robotics is a confluence science using the continuing advancements of mechanical engineering, material science, sensor fabrication, manufacturing techniques, and advanced algorithms. The study and practice of robotics will expose a dabbler or professional to hundreds of different avenues of study. For some, the romanticism of robotics brings forth an almost magical curiosity of the world leading to creation of amazing machines. A journey of a lifetime waits in robotics.
                  Robotics can be defined as the science or study of the technology primarily associated with the design, fabrication, theory, and application of robots. While other fields contribute the mathematics, the techniques, and  the components, robotics creates the magical end product. The practical applications of robots drive development of robotics and drive advancements in other sciences in turn. Crafters and researchers in robotics study more than just robotics The promise of robotics is easy to describe but hard for the mind to grasp. Robots hold the promise of moving and transforming materials with the same plan and ease as a computer program transforms data. Today, robots mine minerals, assemble semi-processed materials into automobile components, and assemble those components into automobiles. On the immediate horizon are self-driving cars, robotics to handle household chores, and assemble specialized machines on demand. It is not unreasonable to imagine robots that are given some task, such as reclaim desert into photovoltaic cells and arable land, and left to make their own way. Then the promise of robotics exceeds the minds grasp.

                        In summary, robotics is the field related to science and technology primarily related to robotics. It stands tall by standing the accomplishments of many other 
fields of study.
2.1 Defining Robots:
                         A garage door opener has a sensor to detect the signal from the remote control, actuators to open the door, and a control system to stop turn off the motors and lights when the garage is fully closed. In practice, this type of a machine is better described as a Mechatronic device, and is a subset of the more interesting robots that include autonomy or resourcefulness. This book will consider mechatronic devices  to be degenerate .A Mechatronic Device is a degenerate robot with these special components: Sensors, which detect the state of the environment Actuators, which modify the state Of  the  environment A Control System, which controls the actuators based on the environment as depicted by the sensors
                      A Robot is a mechatronic device which also includes resourcefulness or autonomy. A device with autonomy does its thing "on its own" without a human directly guiding it moment-by-moment. Some authors would contend that all mechatronic devices are robots, and that this book's restriction on robot entails only specialized software.

                   Various are usually classified by their capabilities. Two examples will be used to capture most of what we see as a "robot”. Machine Pet: A machine, capable of moving in some way that can sense its surroundings and can act on what it senses autonomously. Most of these robots have no real useful purpose, other than to entertain and challenge. These are also commonly used for experimenting with sensors, artificial intelligence, actuators and more. Most of this book covers this type of robot. Autonomous Machine: A machine with sensors and actuators that can do some sort of work "on its own". This includes things like robotic lawnmowers and vacuum cleaners, and also self-operating construction machines such as CNC cutters. Most industrial and commercial robots fall in this category. What isn't considered a "robot" in this book? Pretty much everything you see on Robot Wars; those are remote-controlled vehicles without any form of  autonomy, no sensors, and a just enough of a control system to drive the actuators.
CHAPTER 3.
       SYSTEM OVERVIEW            
3.1 BLOCK DIAGRAM:
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Fig 3.1 (Block Diagram Of EYE On Cellphone)
SPECIFICATIONS
	SR.NO.
	COMPONENT
	TECHNICAL DETAILS

	1
	ATmega16
	· 4-256 kB program memory 

· 28-100-pin package 

· Extensive peripheral set


	2
	DTMF Decoder MT8870
	· Low power consumption (35mw)

· 4 Bit  Binary Output


	3
	LED Driver 7448
	· Internal Pull Up 
· Lamp Test Provision



	4
	L293 Motor Driver
	· 600ma Output Current Per Channel

· 4 Internal Amplifier

· Clamp Diode Protection


	5
	Motor 
	· 6V,50 RPM
· kg-cm Torque



	6
	Wireless Camera
	· 50 mW Output power
· 8V ,120mA 

	
	
	


Table:3.1 (System Specifications)
CHAPTER 4.

              THEORY

4.1 MT8870 DTMF DECODER:     

                        The M-8870 is a full DTMF Receiver that integrates both band split filter and decoder functions into a single 18-pin DIP or SOIC package. Manufactured using CMOS process technology, the M-8870 offers low power consumption (35 mW max) and precise data handling. Its filter section uses switched capacitor technology for both the high and low group filters and for dial tone rejection. Its decoder uses digital counting techniques to detect and decode all 16 DTMF tone pairs into a 4-bit code. 

                       External component count is minimized by provision of an on-chip differential input amplifier, clock generator, and latched tri-state interface bus. Minimal external components required include a low-cost 3.579545 MHz color burst crystal, a timing resistor, and a timing capacitor. The M-8870-02 provides a “power-down” option which, when enabled, drops consumption to less than 0.5 mW. The M-8870-02 can also inhibit the decoding of fourth column digits .           

4.1.1 Features of DTMF decoder

· Complete DTMF Receiver 

· Low power consumption (35mw)

· Internal gain setting amplifier 

· Adjustable acquisition and release times 

· Central office quality 

· Power-down mode (5mw)

· Single 5 Volt power supply  

· Inhibit mode 

· Dial tone suppression

4.2 MICROCONTROLLER:
Fig 4.2(Actual View Of AVR)
                       It is believed the AVR basic architecture was conceived by two students at the Norwegian Institute of Technology (NTH) Alf-Egil Bogen and Vegard Wollan.                      The original AVR MCU was developed at a local ASIC house in Trondheim Norway, where the two founders of Atmel Norway were working as students. It was known as a μRISC (Micro RISC). When the technology was sold to Atmel, the internal architecture was further developed by Alf and Vegard at Atmel Norway, a subsidiary of Atmel founded by the two architects.The acronym AVR has been reported to stand for Advanced Virtual RISC, but it has also been rumoured to stand for the initials of the chip's designers: Alf and Vegard's RISC. Atmel says that the name AVR is not an acronym and does not stand for anything in particular. Note that the use of "AVR" in this article generally refers to the 8-bit RISC line of Atmel AVR Microcontrollers.        Among the first of the AVR line was the AT90S8515, which in a 40-pin DIP package has the same pinout as an 8051 microcontroller, including the external multiplexed address and data bus. The polarity of the /RESET line was opposite (8051's having an active-high RESET, while the AVR has an active-low /RESET), but other than that, the pinout was identical.

              The AVR core combines a rich instruction set with 32 general purpose working registers. All the 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in one single instruction executed in one clock cycle. The resulting architecture is more code efficient while achieving throughputs up to ten times faster than conventional CISC microcontrollers.

4.2.1 Basic families of ATMEL AVR:
    TINY AVRs:

· 1-8 kB program memory 

· 8-32-pin package 

· Limited peripheral set 

    MEGA AVRs: 

· 4-256 kB program memory 

· 28-100-pin package 

· Extended instruction set (Multiply instructions and         instructions for handling larger program memories) 
· Extensive peripheral set
XMEGA

· 16-256 kB program memory 

· 44-100-pin package 

· Extended performance features, such as DMA, 
· Extensive peripheral set with DACs
4.3 DC MOTOR DRIVER:

                             Fig 4.3(Actual View Of Motor Driver)
                The Device is a monolithic integrated high voltage, high current four channel driver designed to accept standard DTL or TTL logic levels and drive inductive loads (such as relays solenoids, DC and stepping motors) and switching power transistors. To simplify use as two bridges each pair of channels is equipped with an enable input. A separate supply input is provided for the logic, allowing operation at a lower voltage and internal clamp diodes are included.

                 This device is suitable for use in switching applications at frequencies up to 5 kHz. The L293D is assembled in a 16 lead plastic package which has 4 center pins connected together and used for heat sinking The L293DD is assembled in a 20 lead surface mount which has 8 center pins connected together and used for heat sinking.

4.3.1 FEATURES OF L293D:
· 600ma output current capability per channel

· 1.2A peak output current (non repetitive) per channel

· Enable Facility

· Over temperature protection

· Logical “0” input voltage up to 1.5 v(High Noise Immunity)

· Internal clamp diodes 
4.4 DC MOTOR:

  Fig 4.4(Actual View OF DC Motor)
                          An electric motor converts electrical energy into mechanical energy. Electric motors are found in household appliances such as fridges, fans, washing machines, pool pumps, and fan forced ovens..

                         The fundamental principle upon which electromagnetic motors are based is that there is a mechanical force on any current carrying wire contained in magnetic field. Most magnetic motors are rotary but linear motor also exists. In a rotary motor rotating part is called rotor and the stationary part is called stator. The rotor rotates because the wires and magnetic fields are arranged so that torque is developed about rotor’s axis. Armature is that part of motor across which input voltage is supplied. Depending on design either rotor or stator can serve as armature.

                      Considering all rotating electric motors synchronism between a moving magnetic field and moving current sheet for average torque production , there is clearer distinction between an asynchronous motor and synchronous types. An   asynchronous motor requires slip between the magnetic field and a winding set to induce current in the winding set by mutual inductance. In the synchronous types induction is not a requisite for magnetic field or current production.  

 4.5 LED DISPLAY:

                In a simple LED package, each LED is typically connected with one terminal to its ownon the outside of the package and the other LED terminal connected in common with all other LEDs in the device and brought out to a shared pin. This shared pin will then make up all of the cathodes (negative terminals) OR all of the anodes (positive terminals) of the LEDs in the device; and so will be either a "Common Cathode" or "Common Anode" device depending how it is constructed. Hence a 7 segment plus DP package will only require nine pins to be present and connected.The seven segments are arranged as a rectangle of two vertical segments on each side with one horizontal segment on the top and bottom. Additionally, the seventh segment bisects the rectangle horizontally. There are also fourteen-segment displays and sixteen-segment displays (for full alphanumerics); however, these have mostly been  replaced by dot-matrix displays.

             A seven segment display, as its name indicates, is composed of seven elements. Individually on or off, they can be combined to produce simplified representations of the Hindu-Arabic numerals. Often the seven segments are arranged in an oblique, or italic, arrangement, which aids readability.

4.6 Wireless Camera

SPECIFICATION:

	Item
	Unit
	Value



	Imaging Sensor
	Inch
	1/3—inch CMOS



	CMOS Total Pixels
	Pixels
	628 * 582 (PAL)

510 * 492(NTSC)



	Horizontal Resolution
	TV Lines
	380



	View Angle
	Degree
	62



	Gain Control
	
	Automatic



	Transmission Power
	
	50



	Modulation Mode
	
	FM



	Bandwidth
	MHz
	20



	Power Supply
	Vdc
	+8



	Consumption Current
	mA
	80 & 120 ( IR ON)



	Operating Temperature
	C/F
	-10 ~ + 50 / 14 ~ 122



	Storage Temperature
	C/F
	-40 ~ 85 / 40 ~ +188



	Operating Humidity
	RH
	85%




Table 4.6
4.7 TV Tuner Card:

Features

Television function

· Multi-standard support NTSC/PAL B/G,D/K,I& SECAM L

· 125 channels  of UHF/VHF and CATV

· Composite video input and S-VHS video input

· Stereo audio output

· Auto scanning channel setup

· On screen Display Setup

· Closed-Caption Support.(For USA only)

· Full motion video captures upto 640x480

· TV window sizeable upto full screen

· High quality YUV 4:2:2 video digitizer

· PCI 2.1  compliances with plug & play compatibility

· Windows 95 or Windows 98 plug and play support

· Full PAL resolution UPTO 786x576

· Teletext data decoding support

Video capture and edit:

· Simultaneous preview and capture to AVI files.

· Full motion (30  FPS) AVI file capture.

· High Quality 5 tap vertical filtering optimal for use in H.324-based

· Video Conferencing

System requirements

Main system requirements

· Microsoft windows 95/98

· IBM PC compatible, Pentium processor

· PCI 2.1 compatible system and one free 32-bit  PCI slot.

· Graphics card with the following :

1. Linear frame buffer

2. Hardware Cursor

3. 25 MB  frees hard drive space

4. At least 8 MB system memory

5. Sound card for volume control, video capturing and video conferencing functions.

Details of In Video TV Tuner card 

1. TV/FM Tuner

2. FM radio antenna input terminal.

3. TV antenna input terminal.

4. Stereo audio output jack.

5. Composite video input.

6. S video input

7. Video decoder processor and PCI bus master


CHAPTER 5.
        IMPLEMENTATION   DETAILS
5.1 HARDWARE IMPLEMENTATION:
Fig 5.1(Circuit Diagram)
Circuit Description: 

                    An MT8870 series DTMF decoder is used here. All types of the MT8870 series use digital counting techniques to detect and decode all the 16 DTMF tone pairs into a 4-bit code output. The built-in dial tone rejection circuit eliminates the need for pre-filtering, when the input signal given at pin 2 (IN-) in single-ended input configuration is recognized to be effective, the correct 4-bit decode signal of the DTMF tone is transferred to Q1(pin11) through Q (pin 14) output. 

                   The ATmega16 is a low power, 8-bit,cmos microcontroller based on the AVR enhanced RISC architecture. It provides the following features: 16 kb of in-system programmable flash program memory with read-while-write capabilities, 512 bytes of EPROM, 1 kb sram, 32 general purpose input/output (i/o) lines and 32 general purpose working register. All the 32 registers are directly connected to the arithmetic logic unit, allowing two independent register to be accessed in one clock cycle.

                  Output from port pins PD0 through PD3 and PD7 of the microcontroller are fed to the input IN1 through IN4 and enables pins (en1 and en2 )of motor driver L293D, respectively, to drive two geared DC motors. Switch S1 is used for manual reset. The microcontroller output is not sufficient to drive the DC motors, so current drivers are required for motor rotation.

                The L293D is a quad, high current, half H drive design to provide bidirectional drive current up to 600mA at a voltage of 4.5V to 36V. it makes it easier to drive the DC motor. The L293D consist of four drivers. Pin IN1 through IN4 and out1 through out 4 are input and output pins, respectively, of driver1 to driver4.

                When enable input EN1(pin1)is high,driver1 and 2 are enable and the output corresponding to their inputs are active. Similarly, enable input EN2(pin9) enables drivers 3 and4.

5.1.1 POWER SUPPLY:
               Robots may be powered by a variety of methods. For a small robot, battery power offers a number of advantages over any other method. Batteries are cheap, relatively safe, small, and easy to use. These are many different types of batteries,       each with its own tradeoffs.

Capacity of the battery
            The capacity is expressed in ampere-hour (AH).It is defined as the product of a  
constant discharge current and the time duration beyond which the battery voltage falls below a voltage level called the “final discharge voltage”. The battery voltage should be not be allowed to fall below the “final discharge voltage”, otherwise battery life will be shortened. The lead acid battery consists of a number “cells” connected in series to give desired terminal voltage.

The robot uses batteries manufactured by SIGMA. Specifications of these batteries are as  

Follows:

Ratings                                                      :  6V,4.5Ah,                                    

Voltage Regulation                           :  Cycle used 7.20 V to 7.50V
                                                              Standby used 6.75V to 6.90V 
Maximum Charging Current           :   1.35A
5.1.2DTMF DECODER:
              We have used MT8870 as DTMF decoder. It converts incoming DTMF tone signal into 4-bit data output.

               Internally it consists of a single ended op-amp which may be used to amplify DTMF signal.


As 
Fig 5.1.2(Design OF DTMF Decoder)
Shown in figure the  DTMF signal is fed to the IN2 .The second input pin IN1 is connected to the Vref.

Vref=VDD/2

        =2.5 V.

Gain=R2/R1

         =1.

So,op-amp is used in unity gain mode.

STEERING CKT:

                     Before a decoded tone pair is registered, the receiver checks for a valid signal duration (referred to as character-recognition-condition). This check is performed

by an external RC time constant driven by ESt. 

                     A logic high on ESt causes VC (see block diagram on page 1)to rise as the capacitor discharges. Provided that signal condition is maintained (ESt remains high) for the validation period (tGTF), VC reaches the threshold (VTSt) of the steering logic to register the tone pair, thus latching its corresponding 4-bit code (see DC Characteristics on page 2) into the output latch. At this point, the GT output is activated and drives VC to VDD.GT continue to drive high as long as ESt remains high. 

Finally, after a short delay to allow the output  latch to settle, the delayed steering output flag (StD) goes high, signaling that a received tone pair has been registered.

The contents of the output latch are made available on the 4-bit output bus by raising the three state control input (OE) to a logic high.

Trec=Minimum signal duration required by   receiver to recognize valid signal

       =tdp+tgtp

       =8ms(typ)+(0.67*(R=330K)*(C=.1micro))
       =30 ms
5.1.3 MICRO-CONTROLLER:
Fig 5.1.3 (Design Of Micro-controller)
ACTION PERFORMED CORRESPONDING TO KEY PRESSED

	NUMBER PRESSED BY USER
	OUTPUT OF MT8870
	INPUT TO AVR


	OUTPUT FROM AVR
	ACTION PERFORMED

	2
	0*02

00000010
	0*FD 
	0*89
	FORWARD MOTION

	4
	0*04

00000100
	0*FB
	0*85
	LEFT TURN

	6
	0*06

00000110
	0*F9
	0*8A
	RIGHT TURN

	8
	0*08

00001000
	0*F7
	0*86
	BACKWARD MOTION

	5
	0*05

00000101
	0*FA
	0*00
	STOP

	7
	0*07

00000111
	0*F8
	0*88
	CAMERA ROTATION

	9
	0*09

00001001
	0*F6
	0*00
	CAMERA ROTATION STOP


Table 5.1.3

5.1.4 LED Driver:

Fig 5.1.4 (Common Cathode Display)
Fig shows very basic circuit for driving led .the series resistance can be easily calculated from following formula
                                             Rs=Vb-Vf/If


Calculation of Rs:

                                Vb =5V

                                Vf=.7V

                                 If =6mA

                                Therefore, Rs=5-0.7/6*10^-3
                                                        =716.666OHM
5.1.5 MOTOR DRIVER:

Fig 5.1.5 (internal diagram of L293D)

                    The L293D are quadruple high current half H drives. The L293D is designed to provide bidirectional drive current up to 600 mA at voltages from 4.5V to 36 V. Both drives are designed to drive inductive load such as relay, solenoid, DC and bipolar stepping motor, as well as high current/high voltage loads in positive supply applications.
               As shown in above, L293D consists of four input with amplifiers and output protection circuits. Drives are enabled in pairs, with drives 1& 2 enabled by 1,2 EN and drives 3 &4 enabled by 3,4 EN. When an enable input is high , the associated driver are enabled and their outputs are active and in  phase with their inputs.
5.1.6 MOTORS:
               DC motors are widely used in robotics. The main features of the DC motors are

1. DC motors are inexpensive , small and powerful motors

2. DC motors are widely used in robotics for their small size and high energy output.

3. They are excellent for powering the drive wheels of a mobile robot as well as powering other mechanical assemblies.

              Several characteristics are important in selecting a DC motor. The first two are it’s input ratings that specified the electrical requirements of the motor. 

1. Operating Voltage

2. Operating Current 

1. Operating Voltage :  

                                     If batteries are the source of power ,low operating voltages are desirable because of fewer cells would be needed to obtained specified voltage typical DC motors may operates from 1.5 V to 100 V. In our project we are using 6V operated DC motors.
2. Operating Current :

                                    Ideally one would like a motor that produces required amount of power by drawing minimum of current. Motors that draw more current will deliver more power. Also the given motor draws more current as it delivers more output torque. We are using a DC motor that draws 36 mA of current at no load.

5.1.7 Mechanical Structure:

SIDE VIEW: “EYE ON CELLPHONE-OPERATED LAND ROVER”


Fig 5.1.6(Side View)
TOP VIEW : “EYE ON CELLPHONE-OPERATED LAND ROVER”

Fig 5.1.6.1(Top View)
5.2 SOFTWARE IMPLEMENTATION

ALGORITHM

· START

· DECLARE VARIABLES

· SET PORT A AS I/P PORT

· SET PORT D AS O/P PORT

· SET PORT C AS O/P PORT

· ACCEPT INPUT 

i) IF I/P IS 0X02 THEN MOVE MOTOR IN FORWARD DIRECTION

ii) IF I/P IS 0X08 THEN MOVE MOTOR IN BACKWARD DIRECTION

iii) IF I/P IS 0X04 THEN MOVE MOTOR TO LEFT

iv) IF I/P IS 0X06 THEN MOVE MOTOR TO RIGHT 

v) IF I/P IS 0X05 THEN STOP MOVING MOTOR
vi) IF I/P IS 0X07 THEN MOVE CAMERA MOTOR  
 vii)      IF I/P IS 0X09 THEN STOP CAMERA  MOTOR
Chapter 6

       EXPERIMENTATION

6.1 Experimentation:

           EXPERIMENT NO:1





                                                                                                                    DMM



Fig 6.1(Experiment On DTMF)
                      In This Experiment We Take Single DTMF Decoder. We Bias Our DTMF    Decoder According TO Our Design. We Perform All These Set Up On Bread Board. After That We Take Cell phone With Headset. We Break Headset in a Such a Way That We Get TIP & RING. We Connect That TIP To Our Circuit. The Main Function Of DTMF Is To Convert All The 16 DTMF Tones Pairs Into a 4-Bit Code Output. 

                    From This Experiment We Get Following Reading. From That Output We Design Our Next Circuit.

Result:

	                  Button Pressed
	                   Voltage On DMM

	                           2
	                             210 mV

	                           4
	                             200 mV

	                           6
	                             220 mV        

	                           8
	                             230 mV


Table 6.1

EXPERIMENT NO:2
	S.NO
	OPERATION PERFORMED  BY ROBOT
	ANGLE IN DEG/

DISTANCE TRAVELLED IN METER
	TIME REQUIRED BY ROBOT IN SEC

	1
	FORWARD MOTION
	1 
	6

	2
	BACKWARD MOTION
	1 
	6

	3
	LEFT TURN
	360
	3

	4
	RIGHT TURN
	360
	3

	5
	CAMERA ROTATION
	360
	7


Table 6.1.1
Applications:

         Cell-phone operated landrover can be used for  different application by changing the design of  robot as per requirement.

· Surveillance and Security robots

· Bomb and Mine detection 

· Police/Law Enforcement Robots
· Underwater Remote Operated Robots

· Remote Exploration Robots

· Hazardous Material Handling Robots
· Robot Sports

· Phone Operated Robot Cleaner

                                                     PARTS LIST

Semiconductors:

IC1                                                                               --MT8870 DTMF decoder

IC2                                                                               --ATmega16

IC3, IC4                                                                       --L293D Motor Driver

IC5                                                                               --LM 7448 Display Driver

IC6                                                                               --74LS04 NOT Gate

D1                                                                                --1N4007 Rectifier Diode

Resistors (all 0.25 Watt, +/- 5% Carbon);

R1, R2                                                                          --100 Kilo-Ohms

R3                                                                                 --330 Kilo-Ohms

R4-R8                                                                           --10Kilo-Ohm

Capacitors:

C1                                                                                 --0.47u

C2, C3, C5, C6                                                             --22p

C4                                                                                 --0.1u

Miscellaneous:

Crystal 1                                                                       --3.57MHz

Crystal 2                                                                       --12MHz

S1                                                                                 -- 



Battery                                                                          -- 6v, 4.5 Ah 


	Sr.No.
	Item
	Quantity
	Cost/unit
	Cost

	     1
	  AVR ATmega16                                   
	        1
	       225
	       225

	2
	         L293D                                                                      
	        2
	         75
	       150

	3
	         MT8870   
	        1
	         35
	         35

	4
	         LM 7404
	        1
	         15
	         15

	5
	         LM  7448                                                                  
	        1        
	         25
	         25

	6
	        Crystal
	        2
	         10
	         20

	7
	         Display
	        1
	         10
	         10

	8
	10K,100K,0.1U,0.47U
	        -
	          -
	         10

	9
	Wireless Camera      
	        1
	     1500
	     1500

	10
	        PCB                                                                         
	        1
	       100
	       100

	11
	DC Motor 6V 50        RPM
	        2
	       250
	       500

	12
	DC Motor 12V 10 RPM                                      
	        3
	       300
	       300 

	13
	        Wheels 
	        3
	          50
	        150

	14
	         Ball Caster
	        2
	          20   
	          40

	15
	        Battery
	        1
	        140
	        140

	16
	        Reset switch
	1
	4
	  4

	17
	       Gen. purpose PCB
	1
	20
	20

	18
	        Box                                                                     
	        1
	         250
	        250

	19
	        TV Tuner Card                                              
	        1
	       1200
	      1200

	
	        Other
	
	          500
	        500

	
	       Total
	
	
	   5194/-


Table  7 
Future Development:

· Fujitsu Laboratories Ltd. has developed a new robot designed to be remotely controlled by mobile phone to operate electronic appliances and monitor home security. The robot, dubbed MARON-1, can take pictures and relay them to the owner's cell phone screen and be used as a voice-activated telephone." 

· Samsung is making different kind of gadgets in Korea. The VS-RS60 vacuum robot from Samsung combine the convenient of the wireless phone. It let you activate the cleaning job from any place, even you are not at home.

                        The world's first mobile phone-controlled robot is to be launched in japan next month. The robot can be made to walk, jump and wave its hands via Bluetooth over a range of up to 10 meters.
Conclusion:

          In this project we also analyzed the use of a cell-phone as a remote.  From this project we learnt that with the help of DTMF (Dual Tone Multiple-Frequency) signals, we can control Land Rover to move in different directions. With the help of this robot we make the surveillance in the capture range of our camera.

REFERANCES:

· WWW.ROBOTICSTRENDS.COM
· WWW.EMBEDDEDSTAR.COM
· WWW.LINUXDEVICES.COM
· EN.WIKIBOOKS.ORG

· www.clare.com
· www.Nationalsemiconductor.com
BOOKS:

· Robo Toys

      An illustrated step-by-step guide to building robot-GRANT IMAHARA

· Introduction To Robotics (Second Edition) –GRAIG

· Telecommunication Switching Systems and Networks—T.Viswanathan

· AVR Enhanced RISC Microcontroller Data Book--ATMEL

     DATASHEETS






RIGHT


 MOTOR








LIGHT





WIRELESS       CAMERA





DTMF


DECODER





8870





         RADIO AV RECEIVER





� EMBED PowerPoint.Slide.8  ���





                TV TUNER CARD











PC





M


I


C


R


O


C


O


N


T


R


O


L


L


E


R











LED DISPLAY


DRIVER





CAMERA


 MOTOR





RIGHT


 MOTOR





MOTOR 


DRIVER





L293D





MOTOR 


DRIVER





L293D





       (2)








       (3)

















  (5) 


 











      (7)








      (1)    	





(4)





(6)





(8)


 Bt








PAGE  

_1253740424.ppt


		FREQUENCY		1209 Hz 		1336Hz		1477Hz		1633Hz

		697Hz		      1		      2		      3 		      A

		770Hz		      4		      5		      6		      B

		852Hz		      7 		      8		      9		      C

		941Hz		      *		      0		      #		      D



































TONES & ASSIGNMENTS INADTMF SYSTEM







