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Abstract:

In recent years, the definition of a robot is generally used 
to mean an unmanned system or automation, as often seen 
in industrial applications, deep sea planetary probes. His-
torically speaking, a robot used to be shaped like humans, 
and referred to as machines and electric systems that were 
capable of performing similar actions as humans. It is 
these robots that play active roles in comic magazines, 
animation and science fiction. 

Because they are artificially created, they are called “ar-
tificial man”. And since they look like humans in appear-
ance, they are often called “androids” or “humanoids.”This 
robot is controlled by a DTMF decoder. Robot can be 
moved forward and reverse direction using geared mo-
tors of 60RPM. Also this robot can take sharp turnings to-
wards left and right directions. This project uses LPC2148  
MCU as its controller. 

To control the devices from remote place we are using a 
DTMF technique. DTMF (Dual Tone Multi Frequency) 
is used which converts the desired frequency in to analog 
signals which is received by DTMF Decoder and given to 
LPC2148 microcontroller. The microcontroller is used for 
controlling the robot according to the frequency received 
by the DTMF receiver. Simultaneously the images around 
the robot will be transmitted to remote place. 

While the robot is moving if  any sensor activates and 
gives the buzzer alert.This project uses regulated 5V, 
500mA power supply. Unregulated 12V DC is used for 
relay. 7805 three terminal voltage regulator is used for 
voltage regulation. Bridge type full wave rectifier is used 
to rectify the ac out put of secondary of 30/12V
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Block diagram:

ARM PROCESSOR:

ARM7TDMI Processor Core:

•Current low-end ARM core for applications like digital 
mobile phones
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•TDMI

oT: Thumb, 16-bit compressed instruction set

oD: on-chip Debug support, enabling the processor to halt 
in response to a debug request

oM: enhanced Multiplier, yield a full 64-bit result, high 
performance 

oI: Embedded ICE hardware

•Von Neumann architecture

•DTMF Decoder:

•Dual-tone multi-frequency signaling (DTMF) is used for 
telecommunication signaling over analog telephone lines 
in the voice-frequency band between telephone handsets 
and other communications devices and the switching cen-
ter. The version of DTMF that is used in push-button tele-
phones for tone dialing is known as Touch-Tone. It was 
first used by AT&T in commerce as a registered trade-
mark, and is standardized by ITU-T Recommendation 
Q.23. It is also known in the UK as MF4.

•Other multi-frequency systems are used for internal sig-
naling within the telephone network.

•The Touch-Tone system, using the telephone keypad, 
gradually replaced the use of rotary dial starting in 1963, 
and since then DTMF or Touch-Tone became the industry 
standard for both cell phones and landline service.

•The DTMF keypad is laid out in a 4×4 matrix, with each 
row representing a low frequency, and each column repre-
senting a high frequency. Pressing a single key (such as ‘1’ 
) will send a sinusoidal tone for each of the two frequen-
cies (697 and 1209 hertz (Hz)). The original keypads had 
levers inside, so each button activated two contacts. The 
multiple tones are the reason for calling the system multi-
frequency. These tones are then decoded by the switching 
center to determine which key was pressed.

Sensors:
Accelerometer :

An accelerometer is a device that measures Engineering
Accelerometers can be used to measure vehicle accelera-
tion. They allow for evaluation of overall vehicle perfor-
mance and response.This information can then be used 
to make adjustments to various vehicle subsystems as 
needed.Accelerometers can be used to measure on cars, 
machines, buildings, process control systems and safety 
installations. They can also be used to measure seismic 
activity, inclination, machine vibration, dynamic distance 
and speed with or without the influence of gravity. Appli-
cations for accelerometers that measure gravity, wherein 
an accelerometer is specifically configured for use in are 
called gravimeters.

Metal detectors:

A metal detector is an electronic instrument which detects 
the presence of metal nearby. Metal detectors are use-
ful for finding metal inclusions hidden within objects, or 
metal objects buried underground. They often consist of 
a handheld unit with a sensor probe which can be swept 
over the ground or other objects. If the sensor comes near 
a piece of metal this is indicated by a changing tone in 
earphones, or a needle moving on an indicator. 

Usually the device gives some indication of distance; the 
closer the metal is, the higher the tone in the earphone or 
the higher the needle goes. Another common type are sta-
tionary “walk through” metal detectors used for security 
screening at access points in prisons, courthouses, and 
airports to detect concealed metal weapons on a person’s 
body.
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Light sensors:

Type	 Passive
Working principle	 Photoconductivity
Electronic symbol

The symbol for a photoresistor

A photoresistor or light-dependent resistor (LDR) or pho-
tocell is a light-controlled variable resistor. The resistance 
of a photoresistor decreases with increasing incident light 
intensity; in other words, it exhibits photoconductivity. 
A photoresistor can be applied in light-sensitive detector 
circuits, and light- and dark-activated switching circuits

Sound sensor:

The condenser microphone, invented at Bell Labs in 1916 
by E. C. Wended is also called a capacitor microphone or 
electrostatic microphone. Here, the diaphragm acts as one 
plate of a capacitor, and the vibrations produce changes in 
the distance between the plates. There are two types, de-
pending on the method of extracting the audio signal from 
the transducer: DC-biased and radio frequency (RF) or 
high frequency (HF) condenser microphones. The com-
bination of Condensor microphone, Amplifier and T flip 
flops is a Sound sensor.

DC MOTOR:

An electric motor is a machine which converts electrical 
energy into mechanical energy.

Principles of operation

Principles of operation

•In any electric motor, operation is based on simple elec-
tromagnetism. A current-carrying conductor generates a 
magnetic field; when this is then placed in an external 
magnetic field, it will experience a force proportional to 
the current in the conductor, and to the strength of the 
external magnetic field. As you are well aware of from 
playing with magnets as a kid, opposite (North and South) 
polarities attract, while like polarities (North and North, 
South and South) repel. The internal configuration of a 
DC motor is designed to harness the magnetic interac-
tion between a current-carrying conductor and an external 
magnetic field to generate rotational motion. 
•    Let’s start by looking at a simple 2-pole DC electric 
motor (here red represents a magnet or winding with a 
“North” polarization, while green represents a magnet or 
winding with a “South” polarization).
•Every DC motor has six basic parts -- axle, rotor (a.k.a., 
armature), stator, commutator, field magnet(s), and brush-
es. In most common DC motors (and all that BEAM ers 
will see), the external magnetic field is produced by high-
strength permanent magnets1. The stator is the stationary 
part of the motor -- this includes the motor casing, as well 
as two or more permanent magnet pole pieces. The rotor 
(together with the axle and attached commutator) rotate 
with respect to the stator. The rotor consists of windings 
(generally on a core), the windings being electrically con-
nected to the commutator. The above diagram shows a 
common motor layout -- with the rotor inside the stator 
(field) magnets.
•  The geometry of the brushes, commutator contacts, 
and rotor windings are such that when power is applied, 
the polarities of the energized winding and the stator 
magnet(s) are misaligned, and the rotor will rotate
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until it is almost aligned with the stator’s field magnets. 
As the rotor reaches alignment, the brushes move to the 
next commutator contacts, and energize the next winding. 
Given our example two-pole motor, the rotation reverses 
the direction of current through the rotor winding, lead-
ing to a “flip” of the rotor’s magnetic field, driving it to 
continue rotating. 
 

H-BRIDGE:

•An H-bridge is an electronic circuit which enables DC 
electric motors to be run forwards or backwards. These 
circuits are often used in robotics. H-bridges are avail-
able as integrated circuits, or can be built from discrete 
components.

•The two basic states of a H-bridge. The term “H-bridge” 
is derived from the typical graphical representation of 
such a circuit. An H-bridge is built with four switches 
(solid-state or mechanical). When the switches S1 and S4 
(according to the first figure) are closed (and S2 and S3 
are open) a positive voltage will be applied across the mo-
tor. By opening S1 and S4 switches and closing S2 and S3 
switches, this voltage is reversed, allowing reverse opera-
tion of the motor.

•Using the nomenclature above, the switches S1 and S2 
should never be closed at the same time, as this would 
cause a short circuit on the input voltage source. The same 
applies to the switches S3 and S4. This condition is known 
as shoot-through.
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