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Abstract
This paper is based on i.e. A robot is a mechanical or virtual 
artificial agent, usually an electro-mechanical machine that is 
guided by a computer program or electronic mechanism, and a 
gripper mechanism that is mounted over a turntable for ‘x-axis’ 
rotation. circuitry. The devised project is a disaster management 
pick & place robot and also used during natural disasters using its 
pick & place mechanical options.It has a an arm with a shoulder and 
also the wrist and elbow movement.The complete arm is mounted 
over a moving vehicle with 4 wheels.The whole mechanism has 8 
motors for each of it’s function.The mechanism is controlled using 
RF communication using a remote control.The Robot utilizes a 
microcontroller on the transmitter section with the remote control 
and also at the receiver section. The microcontroller exists from 
the family of INTEL 8051 known as 89c51.The receiver section 
has 8 motors controlled by the microcontroller by receiving the 
control instruction from the remote control.The microcontroller 
is communicated in assembly language.
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I. Introduction
A robot is a mechanical or virtual intelligent agent that can perform 
tasks automatically or with guidance, typically by remote control. 
In practice a robot is usually an electro-mechanical machine that 
is guided by computer and electronic programming. Robots 
can be autonomous ,semi-autonomous or remotely controlled. 
Robots are used in an increasingly wide variety of tasks such as 
vacuuming floors, mowing lawns, cleaning drains, building cars, 
in warfare, and in tasks that are too expensive or too dangerous 
to be performed by humans such as exploring outer space or at 
the bottom of thesea.

II. Parameters
Arms are typically defined by fourteen different parameters.

A. Number of Axes
Two axes are needed to reach any point in a plane. Three are 
required to reach a point in space. Roll, pitch, and yaw control 
are required for full control of the end manipulator.

B. Degrees of Freedom
Number of points a robot can be directionally controlled around. 
A human arm has seven degrees; articulated arms typically  

III. Control System
In the control system we have to divide in two different part 
like’
1-Mechanism 
2-Remote controlling
Now we are going to give the detail of the above parts are as 
under

A. Mechanism

Fig. 1:

It is a simple look of the robot that helps to the natural disaster,  
it is a steel based structure with C type shaped steel channel to 
making the robot structure.

1. Actual View of the Robot

Fig. 2: 

Here, the full mechanism we can see in the above  photo that helps 
to understood the mechanism in the figure the part we can see that 
it is a receiver section it is a fully automatic wireless system steel 
based structure. The degree of freedom of the robot arm is 5-axis. 
It is also called 5-axis disaster management pick and place robot. 
Here, also for the few moving parts of the arm such as shoulder 
link, elbow link and wrist mechanism the degree of rotation is 
restricted. The degree of freedom for the shoulder link is 120°, 
for the elbow link 150° and for the wrist rotation 180°.
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(i). Design Specification
Table 1:

B. Remote Controlling
The Robot utilizes a microcontroller on the transmitter section with 
the pc and also at the receiver section. The microcontroller exists 
from the family of INTEL 8051 known as 89c51. The receiver 
section has motors controlled by the microcontroller by receiving 
the control instruction from the PC.The above block diagram 
shows the electronic part of the Robot. The microcontroller is 
communicated in assembly language.

1. Transmitter

(i). Transmitter Line Diagram

Fig. 3: 

(ii). Transmitter Block Diagram

Fig. 4:

The above block diagram shows the electronic part of the Robot. 
The microcontroller is communicated in assembly language. The 
robot is fully controlled by the transmitter section.

(iii). Operation
A fig. 3 shows the circuit diagram of the transmitter section. The 
transmitter section is also known as REMOTE CONTROLLER. 
This section has many parts and main parts are microcontroller 
89c51, encoder and data transmitter. This section has the set of 12 
micro switches to give the input command to the microcontroller. 
The microcontroller is programmed in assembly language. The one 
end of the 12 micro switches are directly connected to the PORT 
P1 (P1.0 to P1.7) and P3 (P3.0 to P3.3) of the microcontroller and 
another terminals are connected to the GND terminal. The IC 7805 
provides the 5V as input. This IC 7805 regulates the 12V DC and 
converts the 12V DC into regulated 5V DC. It is also known as 
regulator IC. The PORT P3 of the microcontroller is used as output 
port from pin P2.0, P2.1, P2.2, P2.3 and P2.7. Microcontroller 
gives the output in digital form. This output directly goes to the 
input pin no. 4 to 10 of an encoder IC HT 12 E via PORT 2 of the 
microcontroller. Encoder is a switching device that selects only 
line from many lines. Encoder selects any one line out of two lines 
as per ordered. The encoder output pin no. 17 & 18 are connected 
directly to the data transmitter. The transmitter transmits the data 
at the frequency rate of 434MHz via antenna. The communication 
between transmitter and receiver is wireless communication. The 
type of modulation is used for wireless communication called 
amplitude shift keying (ASK) mode.

2. Reciever

(i). Receiver Line Diagram

Fig. 5:

Here the simple line diagram of the controlling system that 
transmitter and receiver line diagram. They are work based on 
the radio frequency system.

(ii). Receiver Block Diagram

Fig. 6:
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The Robot utilizes a microcontroller on the transmitter section with 
the pc and also at the receiver section. The microcontroller exists 
from the family of INTEL 8051 known as 89c51.The receiver 
section has  motors controlled by the microcontroller by receiving 
the control instruction from the pc

(iii). Operation
The receiver section of the robot is attached with the mechanism. 
This receiver section drives the 7 motors to perform the action. 
It has many parts such as microcontroller, RF receiver, decoder, 
current amplifier, relays and motors. Figure 2.4 shows the circuit 
diagram of the receiver. Here microcontroller is programmed to 
receive and to drive the mechanism through the motors. Transmitter 
section transmits the signal through the data transmitter and this 
signal receives the receiver section. A data receiver is used to 
receive the transmitted signal and it gives the one line signal to 
the decoder. Decoder decodes the one line into many line. Decoder 
connected to the PORT P1 of the microcontroller. This port is 
used as input port. This microcontroller is also programmed in an 
assembly language. The PORT P0 and P2 are used as an output 
port. It uses the all the pins of P0 and P2 of the microcontroller. To 
drive the DC motors relays are used. Microcontroller gives current 
of 5V DC as an output but to operate the DC motors 12V DC is 
required. So for 12V DC we are amplifying the microcontroller 
output current. That is why we required a pair of current amplifier 
IC ULN 2803. It is also called the relay driver IC. All the 14 
relays are connected to the current amplifier IC. There are two 
relays used for each motor. One for forward motion and second 
for reverse motion. The negative pin of the relay coil is directly 
connected to the GND terminal of the IC 7805 and positive pin 
of the coil is connected the relay driver IC.

V. Component Detail

A. IC AT89C51

Fig. 7:

Port Pin Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P3.2 INT0 (extenal interrupt 0)
P3.3 INT1 (extenal interrupt 1)
P3.4 T0 (timer 0 extenal input)
P3.5 T1 (timer 1 external input)
P3.6 WR (extenal data memory write strobe)
P3.7 RD (external data memory read strobe)
Port 3 also receives some control signals for Flash programming 
and programming verification.
RST Reset input. A high on this pin for two machine cycles 
while the oscillator is running resets the device.ALE/PROG 
Address Latch Enable output pulse for latching the low byte of 
the address during accesses to external memory. This pin is also 
the program pulse input (PROG) during Flash programming.In 
normal operation ALE is emitted at a constant rate of 1/6 the 
oscillator frequency, and may be used for external timing or 
clocking purposes. Note, however, that one ALE pulse is skipped 
during each access to external Data Memory. If desired, ALE 
operation can be disabled by setting bit 0 of SFR location 8EH. 
With the bit set, ALE is active only during a MOVX or MOVC 
instruction. Otherwise, the pin is weakly pulled high. Setting the 
ALE-disable bit has no effect if the microcontroller is in external 
execution mode. PSEN Program Store Enable is the read strobe to 
external program memory.When the AT89C51 is executing code 
from external program memory, PSEN is activated twice each 
machine cycle, except that two PSEN activations are skipped 
during each access to external data memory. EA/VPP External 
Access Enable. EA must be strapped to GND in order to enable 
the device to fetch code from external program memory locations 
starting at 0000H up to FFFFH. Note, however, that if lock bit 1 
is programmed, EA will be internally latched on reset. EA should 
be strapped to VCC for internal program executions. This pin also 
receives the 12-volt programming enable voltage (VPP) during 
Flash programming, for parts that require 12-volt VPP. designed 
with static logic for operation down to zero frequency and supports 
two software selectable power saving modes. The Idle Mode stops 
the CPU while allowing the RAM, timer/counters, serial port and 
interrupt system to continue functioning. The Power Down Mode 
saves the RAM contents but freezes the oscillator disabling all 
other chip functions until the next hardware reset.
XTAL1
Input to the inverting oscillator amplifier and input to the internal 
clock operating circuit.
XTAL2
Output from the inverting oscillator amplifier.

Features
· Compatible with MCS-51Ô Products
· 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles
· 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 4 Kbytes of Flash Programmable and Erasable 
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Read Only Memory (PEROM). The device is manufactured 
using Atmel’s high density nonvolatile memory technology and 
is compatible with the industry standard MCS-51Ô instruction 
set and pinout. 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  
Supply voltage.
GND
Ground.
Port 0
Port 0 is an 8-bit open drain bidirectional I/O port. As an output 
port each pin can sink eight TTL inputs. When 1s are written to 
port 0 pins, the pins can be used as high-impedance inputs. Port 0 
may also be configured to be the multiplexed low-order address/
data bus during accesses to external program and data memory. 
In this mode P0 has internal pullups. Port 0 also receives the 
code bytes during Flash programming, and outputs the code bytes 
during program verification. External pullups are required during 
program verification.
Port 1
Port 1 is an 8-bit bidirectional I/O port with internal pullups. The 
Port 1 output buffers can sink/source four TTL inputs. When 1s are 
written to Port 1 pins they are pulled high by the internal pullups 
and can be used as inputs. As inputs, Port 1 pins that are externally 
being pulled low will source current (IIL) because of the internal 
pullups. Port 1 also receives the low-order address bytes during 
Flash programming and program verification.
Port 2
Port 2 is an 8-bit bidirectional I/O port with internal pullups. The 
Port 2 output buffers can sink/source four TTL inputs. When 1s are 
written to Port 2 pins they are pulled high by the internal pullups 
and can be used as inputs. As inputs, Port 2 pins that are externally 
being pulled low will source current (IIL) because of the internal 
pullups. Port 2 emits the high-order address byte during fetches 
from external program memory and during accesses to external 
data memory that use 16-bit addresses (MOVX @ DPTR). In this 
application it uses strong internal pullups when emitting 1s.
During accesses to external data memory that use 8-bit addresses 
(MOVX @ RI), Port 2 emits the contents of the P2 Special Function 
Register. Port 2 also receives the high-order address bits and some 
control signals during Flash programming and verification.
Port 3
Port 3 is an 8-bit bidirectional I/O port with internal pullups. The 
Port 3 output buffers can sink/source four TTL inputs. When 1s 
are written to Port 3 pins they are pulled high by the internal 
pullups and can be used as inputs. As inputs, Port 3 pins that are 
externally being pulled low will source current (IIL) because of 
the pullups. Port 3 also serves the functions of various special 
features of the AT89C51 as listed below: 

B. IC LM7805

1. Features
• Output Current up to 1A
• Output Voltages of 5, 6, 8, 9, 10, 12, 15, 18, 24V
• Thermal Overload Protection
• Short Circuit Protection
•Output Transistor Safe Operating Area Protection

2. Description
We can say that the LM7805 IC is a series of three terminal 
positive regulators are available in the TO-220/D-PAK package 
and with several fixed output voltages, making them useful in a 
wide range of applications. Each type employs internal current 
limiting, thermal shut down and safe operating area protection, 
making it essentially indestructible. If adequate heat sinking is 
provided, they can deliver over 1A output current. Although 
designed primarily as fixed voltage regulators, these devices can 
be used with external components to obtain adjustable voltages 
and currents.

Fig. 8: RF Module

While most data transmission modules approved for SRD use 
are usually said to use ‘FM’, in practice the actual modulation 
method is FSK (frequency shift keying). Though simple from a 
design and technology point of view, FSK is burdened by a large 
bandwidth requirement which is the chief cause of the relatively 
short distances that can be covered. Assuming a receiver bandwidth 
of 25 kHz is being used for data transmission, then the highest 
achievable data rate using FSK would be a measly 500 bits per 
second! Consequently, professional applications of SRD modules 
call for special modulation techniques like GMSK (Gaussian 
Minimum Shift Keying) which reduce the bandwidth requirement 
by a factor of 15 and more, while considerably improving the 
transmission security.
We can also say  that the RF module is looking like as, the RF 
module which we use in this project is Nrf24l01.This is a product 
of Nordic semiconductor

Fig. 9:

Today the  latest 2.4GHzRFtransceivermodules. It has many new 
features such as extra pipe lines, buffers. The Nordic nRF24L01+is 
a highly integrated, ultra-low power (ULP) 2Mbps RF transceiver 
IC for the2.4GHzISM (Industrial, Scientific and Medical) band. 
With peak RX/TX currents lower than 14mA, a sub a power down 
mode, advanced power the'+'(nRF24L01+) version of the IC has 
improved range, sensitivity, and data rates.
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D. DC Motor
A DC motor is an electric motor that runs on direct current(DC) 
electricity .DC motors can operate directly from rechargeable 
batteries, providing the motive power for the first electric vehicles. 
Today DC motors are still found in applications as small as toys 
and disk drives, or in large sizes to operate steel rolling mills and 
paper machines. Modern DC motors are nearly always operated 
in conjunction with power electronic devices.

Fig. 10: DC Motor

A DC motor requiresat least one electromagnet. This electromagnet 
switches the current flow as the motor turns, changingits polarityto 
keep the motor running. The other magnet can either be permanent 
magnets or other electromagnets. Often, the electromagnet is 
located in the center of the motor and turns within the permanent 
magnets, but this arrangement is not necessary the current carrying 
conductor tends to move at right angle to the flux lines, when it 
is located between two magnets because of interaction between 
magnetic field of the wire and the main field. When the conductor 
moves out of the main wire its tops because there is no longer in 
interaction between the flux lines and no forceis created.

1. Specifications
The relationship between torque Vs speed and current is linear 
as the load on a motor increases, Speed will decrease. As long as 
the motor is used in the area of high efficiency long life and good 
performance can be expected. However, using the motor out side 
this range will result in high temperature rises and deterioration 
of motor parts. If voltage in continuous applied to a motor in 
a locked rotor condition, the motor will heat up and fail in a 
relatively short time.A motor’s basic rating point is slightly lower 
than its maximum efficiency point.Load torque can be determined 
by measuring the current drawn when the motor is attached to a 
machine whose actual load value is known.

E. Resister

Fig. 11:

Here we are represent the resister this type of component is a 
passive type that is a electric resister is there.
This type is work based on the OHM’s LAW. The current through 
a resistor is in direct proportion to the voltage across the resistor’s 
terminals. This relationship is represented by Ohm’s law:
Where, I is the current through the conductor in units 
of amperes, V  is the potential difference measured across the 
conductor in units of volts, and R is the resistance of the conductor 
in units of ohm’s.
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