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Design and Fabrication of Flying Robot
R. Hariharan and R.J. Golden Renjith Nimal

Abstract--- As it is very much suitable to have a monitor view of a restricted area, this work has been taken up to
fabricate such a flying robot. This is a high-tech remote flying robot specially designed for surveillance and
monitoring application in military. The robot has battery powered propeller engine with two channel Radio
Frequency (R.F) remote control. A high resolution colour camera with high frequency range transmitter is equipped
for surveillance monitoring. A powerful transmitter and receiver enable to monitor surveillance up to distance of
around hundred feet, Remote control is provided to control the robot. “The base transmitter transmits the signal, the
signal is captured by the receiver in the robot and the received signal is fed to the Microcontroller Unit (MCU)
where the signal is separated and is fed to independent motor drive circuit connected to high speed Direct Current
(D.C) motor. A high frequency video camera is used to capture the live pictures which are transmitted to the base
through a separate antenna fixed in the robot. The base unit has a receiver that gives video output which can be
viewed in the monitor. This robot can be used where man cannot perform the task such as capture enemies
landscape, gun fire operation and surveillance. A camera is used to monitor the surrounding. The robot

configuration includes control transmitters for flying model robot, wireless camera and modulator receiver.

Keywords--- Flying Robot, Design and Fabrication, Highly Complex, Computer-Controlled Intelligent Systems.

l. INTRODUCTION

This is a high—tech robot specially designed for surveillance and rescue application. A high resolution camera
enables to monitor surveillance from up to a distance of 100 meters. The vehicle can be operated using a dedicated
control transmitter operating under a certain frequency band. The Radio Frequency (RF) signal can pass through
walls and partitions. This robot can be used where man cannot perform his task due to nature’s difficulties. The

robot kit includes control transmitter for four rotors with 2.4GHz wireless camera receiver.

It is like a person who woks mechanically without own thought, especially one who responds automatically to
the command fed by others. Robots are machines that can be programmed to perform a variety of jobs, and they can
range from simple machines to highly complex, computer-controlled intelligent systems. According to the principle
of aerodynamics, Flight involves a balance of forces. These forces are thrust, drag, lift and weight. When thrust and
drag are equal, the speed of the aircraft through the air (airspeed) will remain constant in air. When lift and weight

are equal, the aircraft will neither ascend nor descend.

Robotics involve design and manufacture of intelligent machines that are programmed to perform specific tasks.
Robots are machines that can be programmed to perform a variety of jobs, and they can range from simple machines

to highly complex, computer-controlled intelligent systems.
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Communication is a process in which ideas, information or feelings are exchanged to the maximum benefit of all
parties. In this work, wireless communication is used for motion control of the plane and also for signal transfer
through a camera. A CCD camera is used for this purpose. It is a 7.2 mega pixel camera with a downloading
frequency of 2.4 GHz. The transmitter has four switches, which are logically set with digital data with MCU. The

control data is encoded in the next stage and fed to the RF data transmitter

The benefits of using electronics in robotic systems are

1. Power requirements are typically less than for electromechanical system.

2. Micro controller-based devices are smaller and lighter than pure mechanical systems.

3. Electronics provides a wide variety of changeable functions by simply reprogramming the chip with the

new product features.

4. The systems with fewer moving parts are more reliable while providing a longer life.

Block Diagram of Microcontroller 8051
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Fig.1: Micro Controller 8051

This work is mainly based on two things,

e Signal control

e Motion control
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It is set with 433MHz frequency (Industrial scientific and medical band frequency) for controlling the speed of

motors and as well as for 2.4GHz downloading frequency of camera.

Industrial scientific and medical (1.S.M) band is a license free frequency band which is used for research and
project purposes only. The plane is embedded with a very light weight antennae which is capable of sending to and

also receiving signals from base station.

The plane has four rotors for thrust generation and for motion control of the plane. A remote control is used
to control the plane motion. When we move the joystick, there is some change in voltage, and it is observed by the
analog to digital converter (ADC), which affect the gates. So it creates variation in packet transmission between
ADC and microcontroller unit (M.C.U).then resulting encoded data send to antennae and transmitted to plane which

creates a variation in rotor speed so that the plane motion control.
Signal and Motion Control
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Required Parameters

Battery : 650 MAH Ni-mh rechargeable
Charging hour  : six (6)

Flying time : 10-20 minute

Number of channel : Two (2)

Motor : four independent motor

Speed :10,000-25,000 rpm

Transmitter : 8 “AA” size batteries (12 volt)
Frequencies : 433.92 MHz (1.S.M Band)

Downloading Frequencies : 2.4 GHz (for camera)

Design Description of Plane Body

Wing span : 3.5 feet (or) 42 inch

Wing span width : 8 inch

Length of body : 27 inch

Height of body : 6 inch

Weight of body : 5 Newton (= 500 grams)

Material used : Compressed Thermocol (EPS and PSP foaming)
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Fig. 4: Description of Plane Body

Required Parameters

Battery : 650 MAH Ni-mh rechargeable
Charging hour  : six (6)
Flying time : 10-20 minute
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Number of channel : Two (2)

Motor : four independent motor

Speed :10,000-25,000 rpm

Transmitter : 8 “AA” size batteries (12 volt)
Frequencies : 433.92 MHz (1.S.M Band)

Downloading Frequencies : 2.4 GHz (for camera)

Design Calculation

Velocity Calculation for Flying Body

Equation of Flightis, L=Cix % xpx V2x A
Where, L = lift (or) weight in Newton. Ci = lift coefficient (= 0.6).

p (rho) = air density (1.25) in kg/cube meter. V = velocity of plane in m/sec.

A =wing area in square meter.

Model Calculation for Velocity of Flight

intelligently. This remote controlled robot in action with 2.4 GHz camera could serve this purpose. This is the most

advanced robotic plane, which can be used for surveillance and monitoring application.

As per our design description

Weight of body “W”=5N
Density of air “p”=1.25 kg/ m®
Length of wing span=106.68 cm
Width of wing span=20.32 cm

So, Area of wing spans “A” = 1.0668 x 0.2032 =0.2167 sq m

Therefore, velocity

wye :\} {(2 WY/(CrxpxA)} = 7.84 m/sec

CONCLUSIONS

Robotics is an innovative world of construction of an autonomous agent to perform the desired task as

The robot is designed as such it will move by searching the way through the camera with two channels RF

remote control, which is controlled by micro controller unit. This technology is the most advanced technology seen

in the world of robotic innovation.

Advantages and Application

2.4 GHZ frequency for good communication interference

Compact and easy design

Low power consumption

Remote unmanned surveillance

Application/monitoring
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e  Search in tuned/ un alternated work used application
e Less noise produces while flying

o If motor get damage it can glide and comes safely to ground

Scope for Future Work

As the future work, we are investigating some of the possibilities to use laser gun and radar in place of camera
for military purposes. The use of laser gun can be very useful in military purposes. From the laser gun, the target can
be pin pointed accurately and there will be less space for errors. The radar on the other hand can be used to locate

any hidden objects over an area as the flying plane can take it to place where humans find it difficult to go.

This work extends to agricultural purposes. By fixing a container containing chemicals and pesticides that opens
out as the plane flies over the field, which helps in spraying the chemicals. By this, time and effort is saved which

results higher production and less damage to the crops.
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