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Abstract—— Besides the military and commercial applications
of drones, there is no doubt in their efficiency in case of support-
ing emergency management. SO Drone demand has increased in
every sector.Monitoring of natural disaster is necessary during
tsunami ,earthquake .so drone plays a very important role in
natural calamity .By providing medicine ,food packets to the
affected area .This paper evaluates a some initiatives using drones
to support disaster management. This is a drone moodle which
has an indigenous radio communication. this drone demonstrate
the working principles of that radio communication. radio
communication using SPI interface. Combining ARDUINO and
NORDIC RADIO FREQUENCY 2.4GHZ SEMICONDUCTOR
CHIP. Further this drone can be equiped with the accessories
which is required for different operations like for investigation of
desastered place a camera module, for sending medical supplies a
gripper module, for tracking any vehicle or storm a gps module.

Index Terms—Disaster Management,Flight con-

troller,Arduino,RC controller,Radio frequency,NRF24L01
transmitter- receiver,Arduino IDE, Drone, Quadcopter.

I. INTRODUCTION

Nowadays radio frequency are everywhere. From our cell
hones to our TV and military eq[mpments. Radio frequency
RF) is the oscillation rate of an alternating electric current or

voltage or of a magnetic, electric or electromagnetic field or
mechanical system in the frequency range fromaround 20 kHz to
around 300 GHz. They are used ihcommunication devicessuch
as transmitters, receivers, computers, televisions, and mobile
phones. Thisradio communication canbe used in anything froma
cartoansubmarinebecauseitisusingaradio frequency of2.4GHZ
2.4GHz radio, the chipset running that radio may support up
to 100 simultaneous connections. Compare that to a dual band
AP; one radio on 2.4GHz and ane on 5GHz. Now we can support
upto200simultaneousconnections, 100oneach radio.

Il. PROPOSED METHOD

ThenRF24L01+transceivermoduleismeanttoworkin2.4 GHz
worldwide ISM waveband and uses GFSK modulation for data
transmission. the info transfer rate are often one of 250kbps,
1Mbpsand2Mbps. .

_SPI Interface The nRF24L01+ transceiver module commu-
nicates over a 4pin Serial Peripheral Interface (SPI) with a
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maximum rate of 10Mbps. All the parameters like frquuencg
channel (125 selectable channels), output Bower 0 dBm,
dBm, 12 dBm or 18 dBm?], and rate (t25 kbps, 1Mbps, or
2Mbps) areoftenconfigured through SPI interface. ]

The "SPI bus. uses an idea of a Master and Slave, in
commonest applications our Arduino is that the Master and thus
the nRF24L01+ transceiver module is that the Slave. Unlike
the 12C bus the number of slaves on the SPI bus is restricted , on
the Arduino Uno you’1l use amaximum of two SPI slavesi.e. two
nNRF24L01+transceiver modules.

Here are complete specifications: .

FreqzuencyRange 2.4GHzISMBand Air

rate 2Mb/s

Modulation Format GFSK

Max. OutputPower0dBm

%peratmg Su_pplgVoItagel.9Vt03.6V
ax.Opérating Current13.5mA

Min, Current(Standby Mode) 26pA

LogicInputs5V Tolerant

Communication Range 800+ m (line of sight)

Stho Components Cost
1 | Quadcopter Frame 700
7 | Propellers 00
3| Brushless Motor 1000ky 1600
4| 24GHz NRR2ALDN Transceiver 250
5 | 14GHz NRF24L01 Receiver B0
6 | 33v Adaptor Board 60
7| ArduinoNano v3.0 450
8 | 101V 2200mah Lithium Polymer Battery 1250
9 | Dual Axis XY Joystick Module 160
10 | ESC30A 150
11 | Hight Controller 2500
12| Other Components 5970
Total 15,000

Fig. 1. Components List
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A. nRF24L01

HownRF24L01+transceiver moduleworks?
RF ChanneIFrequenc?/ ] ] ]

The nRF24L01+ fransceiver module transmits and receives
data on a specific frequency called Channel. Also so as for 2 or
more transceiver modulesto talk with each other , they needto
urgeonthesamechannel. Thischannel couldbeany frequency
withinthe2.4GHzISMbandortobemoreprecise, itwouldbe
between2.400t02.525GHz(2400t02525MHz). Each channel
occupies a bandwidth of but  1MHz. this provides us 125
possible channels with 1IMHz spacing. So, the module can use
125 different channels which provides an opportunity to
possess a network of 125 independently

working modems in one place.

2400 MHZ

DataChannel 1

2401 MMz

1 MMz Spacing

2525 MMz
< .
DataChannel 125

Fig. 2. RF Channel Frequency

DataChannel 2

Upto 125 DataChannels

nRF24L.01+ Wireless Transceiver 2.4GHz 125 RF Channels
1MHz Spacing The channel occupies a bandwidth of but IMHz
at 250kbps and 1Mbps air rate . However at 2Mbps air rate
2MHz bandwidth is occupied (wider than the res- olution of RF
channel frequency setting). So, to make sure non-overlapping
channels and reduce cross-talk in 2Mbps mode, you would like
to stay 2MHz spacing betweentwo channels. .

RF" channel frequency of your selected channel is about
consistentwiththe subsequentformula:

Freq(Selected) = 2400 + CH(Selected)

For example, if you opt on 108 as your channel for data
transmission, the RF channel frequency of your channel would be
2508MHz (2400+108) . .

nNRF24L01+ Multiceiver Network The nRF24L01+ provides a
feature called Multiceiver. It’s an abbreviation for Multllol_e
Transmitters. Single Receiver. In which each RF channel is
logically divided into 6 parallel data channels called Data Pipes,
In” other words, a knowledge pipe may be a logical channel
within the physical RF Channel. Each”data pipe has its own
[.I)_hysmal addréss (Data Pipe Address) and may be configured.

hiscanbeillustrated asshown below.

Fig. 3. Multiceiver Network
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NRF24L.01+ Wireless Multiceiver Network Multiple Trans-
mitters Single Receiver nRF24L01+ Multiceiver Netwark —
Multiple Transmitters Single Receiver To simplify the above
dla?rar_n, imagine the first receiver acting as a hub receiver
collecting information from 6 different transmitter nodes si-
multaneously. Thehubreceivercanstoplisteninganytimeand acts
asatransmitter.Butthiswillonlybedoneonepipé/node at atime.

Enhanced ShockBurst Protocol The nRF24L01+ transceiver
module uses a packet structure referred to as Enhanced Shock-
Burst. This si mFIe acket structure is weakened into 5 different
fields, whichisillustrated below.

e Bbe b 1By

1-28yte

Address Packet Control

Payload

Payload ength  Packetld  Nock

Fig. 4. nRF24L01+ Enhanced Shock Burst Packet Structure

nRF24L01+ Wireless Transceiver Enhanced ShockBurst
Packet Structure nRF24L01+ Enhanced ShockBurst Packet
Structure The original ShockBurst structure consisted only of
Preamble, Address, Payload and thus the Cyclic Redundancy
Check (C_RC% fields. Enhanced ShockBurst caused greater
functignality for more enhanced communications empldoying a
newlyintroduced Packet Control Field (PCF). . .

This new structure is great for variety of reasons. Firstly, it
allows for variable length payloads with a payload length
specifier,meaningpayloadscanvaryfrom1to32bytes.

Secondly, it ﬁrowdes each sent packet with a packet ID,
which allows the receiving device to work out whether a
Bwessage (IB new or whether it’s been retransmitted (and thus can

eignored).

inally, and most importantly, each message can request an

gcknowledgement to be sent when it’s received by another

evice.

So we’d wish to incorporate the essential SPI and thus the
newly installed RF24 libraries and make an RF24 object. the 2
argumentsherearethe CSNand CE pins.

RF24 radio(7, 8) // CE, CSN

Next we’d wish to make a byte arrax which may represent the
address, or the so called pipe through which thé two modules
willcommunicate.

const byte address[6] = 00001

‘Wecan changethe price of this addressto any 5 letter string and
this allows to choose to which receiver we’ll falk, so in ourcase
we’ll have the same address at both the receiver and thus the
transmitter. ] . o o

Inthe setup section we’d wish tg initialize the radio object and
using the radio.openWritingPipe() function we set the address
of the receiver to which we’ll send data, the 5 letter string we
previouslyset.

radio.openWritingPipe(address)

.On the other side, at the receiver, using the ra-
dio.setReadingPipe() function we set an equivalént address
anddtriereln way we enable the communication between the 2
modules.

radio.openReadingPipe(0, address)

Then using the, radio.setPALeveIp function we set the power
Amplifier level, in our case ready 10 set it to minimum as my
modulesareveryonthebrink of Lanother-.
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radio.setPALevel(RF24p Ay IN)

Notethatifemployingahigher level it’srecommendedto
use a bypass capacitors across GND and three .3V of the
modutl_es in order that they need more stable voltage while
operating. . N . .

Next we’ve the, radlo.stolestenlnﬂ]() function which sets
module as transmitter, and on the ofher side, we’ve the ra-
dio.startListening()functionwhichsetsthemoduleasreceiver.

/I at the Transmitter
radio.stopListening()
/lat.  the Receiver
radio.startListening()

In the loop section, at the transmitter, we create an array. of
characters to which we assign the message “Hello World”. USing
the radio.write() function we’1l send thaf message to the receiver.
E)heprltmaryargumenthere|sthatthevar|abletha we mightwishto

esent.

void loop()

con_stchqrtextq: ”Hello World”
radlo.wrltegtex , Sizeof(text))
delay(1000

.. .Byusingthe“’beforethevariablenameweactuallysetan
indicatingofthevariablethatstorestheinfothatwemightlike tobe
sentanduSingthesecondargumentwesetthequantityof bytesthat
wewouldwishtorequirefromthatvariable.during this Case the
. sizeof() function gets all bytes of the strings “text”.Atthe
h|ghestqfthepro%ramwe_’lladd1_se_conddelay. On the opposite
. side, at the receiver, within the loop sectionusingthe
radio.available() functionwecheck whether there’s data to be
received. If that’s true, first we create an array of 32 elements,
called “text”, duringwhich we’ll save

the incomingdata.

void Ioopg) if(radio.available())
char text[32] =""
radl_o.read([text, sizeof(text))
Serial.printIn(text)

Using the radion.read() function we read and store the

infointothe “text” variable. Atthe highest we just printtext on the
serial monitor. So once we upload both programs, we’ll run the
serial monitor at the receiver which we’ll notice the message
“Hello World” getsprinted eachsecond.

I1l. DESIGN

Fig. 5. Design Model of Quadcopter Drone

. So design of this model which is shown Fig.4.For im-
plimentationwerequire Frame, Propellers, Four Motors, Four
ESC,Li-Pobatteryandmaincomponenti.e.FilghtController. This
schematicrepresentationshowthedepthdesignmodel. Which
show all the connection between electronics compo- nents. The

flight controller of the quad copter isthe main controllin

components forthe guadcopterto fly properly. It has
ESCs(Electronics Speed ontrolleq_connectedto the flight
controller. Motors are powered using the li-po battery. The motor
has3wireswhichare connectedtothe ESCthree outputpins. The
connectionofmotorstotheESCisbasedon inwhichdirectionwe
needtorotatethatmotor. Therotation speed of motors controlled
. usingthe ESC. Inthisschematic thinred, orange, black wire
signifies +5v, signal and ground respectively. Andthickredand
blackconnéctionrepresentthe

+11v and ground line by li-po battery.

In RC controller the receiver i.e. NRF24L01 are attached to
the flight controller with Arduino by PPM ( Pulse Position
Modulation), which have only three lineii.e. %round power and
signal. NRF receiver module’is also connected to the Arduino
boardusing RX-TXpin. )

For controlling the Quadcopter drone, 2.4 GHz radio fre-
%uency transmitter and receiver, Arduino, esc, motor are used.

lean-flight configurator and Arduino 1DE has been used to
developed the confrol system simulation. The program was the
main firmware for the” flight control which helps the flight
controllertoworkaccordingthe usersrequirements.
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NRF24L01
Transmitter

STAGE 3
TRANSMITTING DATA

STAGE2 STAGE 1

ALLDATA ENCODED to BYTEVALUE  ENCODED to ADC
N

v TRANSMITTING OVER AIR

O RECEVING OVER AIR

NRF24L01|
Receiver |

STAGE 4 o STAGE 6
PROCESSING JOVSTICK VALUE
RECEVING DATA DECODING BYTE VALUES

Fig. 6. Block Diagram of Entire Quadcopter Drone System

Fig.5 show the Block diagram of entire system with radio
communication device. There are total 6 stages which com-
pletetheentire system. . . ] .

The first thrée block are totally in transmitter side of radio
communication system. Which “consist a different té:)e of
sensor with_joystick switch, Arduino uno and NRF24L01
transmitter. The sensor give analog oytput to the ADC which
converttheanaloginputtoitsdigital equivalenti.e. byte value and
gives it to the microcontroller i.e. Arduino. The Arduino uno is
usedtotakethedigitalinputfromthesensor. Thisinput isgiventoa
RF transmitter module that transmit the signal. The signal are
transmittingovertheair. _ ) )

The second part of radio communication is receiver side. The
NRF24L01 receiver are used with Arduino. The signal are
transmitting over the air are receive by receiver. This data are
decoded in‘Arduino and give it to the flight controller to perform
theoperation. o ) )

Therearefourwaytomoveadrone, thisisbasicoperation Roll -
Moves drone left or right in the air, literally “rolling”drone.
Pitch - Tilts drone forward or backward.
Yaw-Rotatesdroneclockwiseorcounterclockwise,allowing to
makecirclesintheair. )
Throttle-Controlstheamountofpowersenttodrone, which
makesthedrone gofaster orslower.

0 battery |

+

Fig. 7. Circuit Diagram of Transmitter

Let’s have a look at the pinout of both the versions of
NRF24L01+ transceiverModule, ) o
GND isthe Ground Pin. Itisusually marked byencasing the pinin
asquare so it can be used as a reference for identifying the other

ins.

Q/CC supplies power for the module. This can be anywhere from
1.9 to 3.9 volts. You can connect it to 3.3V output from your
Arduino. Remember connecting it to 5V pin will likely destroy

ournRF24L01+module. .

E (Chip Enable) is an active-HIGH pin. When selected the
NRF24L01 will éither transmit or receive, depending upon
whichmadeitiscurrentlyin. . .

CSN |SC\W) SelectNot) isanactive-LOW pinand s nqrma_lle/ kept
HIGH. When thlsdpln goes low, the nRF24L01 begins lis enl_nq
on its SPI port for data and processes it accordingly. SCK (Seria
Clockl)acceptsclock ulsesprovidedbythe SPI bus Master.

MOSTI (Master OutSlave In)isSPlinputtothenRF24L01. MISO
(MasterInSlaveOut)isSPloutputfromthenRF24L01. IRQisan
Interruptpinthatcanalertthemasterwhennewdata isavailableto
process.
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§1 from £5C or olter dence

Fig. 8. Circuit Diagram of Receiver

Wiring — Connecting nRF24L01+ transceiver module to
Arduino NANO .

Now that we have a complete understanding of how
nRF24L01+ transceiver module works, we can begin'hooking it
up to our Arduino. Tostart with, connect VCC pin on the module
to 3.3V on the Arduino and GND pin to ground. The pins CSN
and CE can be connected to any digital pin on the Arduino. In
our case, it’s connected to digifal pin7 and 9 respectively. Now
we are remaining with the pins that are used for SPI
communication. ASnRF24L.01+ transceiver module require a lot
of data transfer, they will %ve the best performance when
connected up to the hardware SPI pins on amicrocontroller. The
hardware SP1 pinsare much faster than ‘bit-banging’ the interface
code using another set of pins. Note that each Arduino Board has
different SPI pins which should be connected accordingly. For
Arduino_boards such as the UNO/Nano V3.0 those pins are
dgglt&ll?;%fSCK),lZ(MlSO) andlléM_OSI.If ouhaveaMega,the
Emsaredl erent. You’ll wanttouse |g|tal50(¥/IISO),51( 0sI),

2(SCK),and53 (SS).

Fig. 9. Custom made Transmitter

There is joystick added in this circuit.Joystick it is used by
microcontrollertodeterminevalue of channel; joystickare simple
potentiometers which has 3 wires, one positive and one negative
and third output. We supply 5V to both positive and negative and
we draw our output from output and negative pin, this two
(out?_ut and negative) pins go to Arduino which reads position of
Joystick or potentiometer using codes. We uploaded this type of
conversion of potentiometer valueto digital value which is used
by microcontroller is known as ADC analogue to digital
conversion and rest work is done by microcontroller” by
encryption and transmitting this value to'another node. Here we
have used 2 joysticks one is modified and other is non modified.
Modified joystick will help us to control motor speed so whenwe
down the joystick the speed of motor will be zero and as we
increase in upper sideit will increase speed. If we didn’t set up of
joystickmodule the speed of motoralwaysremains50 IDer_centzglge
and there will be possibility of drone crash. So basically joystick
module used to control speed of motor.

Fig. 10. Custom made Receiver
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IV. CODES

B i 0HnCROEO060 ABEW o0 Fig. 13. Receiver with output

Fig. 11. Transmitter with output

&) £ tperenon 022 CR0F06 rOAX o B

R £ tyeeense RGO redw o W Fig. 14. Receiver with no output

Fig. 12. Transmitter with no output
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V. TESTING
A. Motor Configuration

e € G o | G e | Ot 90

—
crmoRBa0¢6%a nasmmm D8 8

Fig. 15. Configuration with Cleanflight Software .
9 g g B. PID Setting

| e & e | G i T | Ot 0 | e O 330 kg 148

crmeRBa0¢6%a SPEEL R

“Portytiamon O WU 4N | Dacwete § | G 1 | CyonTome 385 | CPULnae 0w |

Fig. 16. Motors Configuration with Cleanflight Software Fig. 18. PID Tunning

ot itaton G 20U 4N | oot e | e 1 | CyomTeme 201 | O a0 | e (15,330 Conguar 140

Fig. 17. Implimented Design of Drone
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VI. ADVANTAGES

1)Rccommunicationworksinany network.
2)Efficient dronecontrolling

3)Worksonparticular frequency.

4)6 channels we can modify according to our need
5)Cost islow

VII. APPLICATION

Rc system can be used in car ,boat , submarine ,walkie
talkie,can be used in Disaster management

VIIl. FUTURE SCOPE

‘We looked at a feasible way of constructing a basic model of
Disaster management drone . It can be improvéd further to Video
and image capture facility will be helpful for monitoring in during
Natural calamitigs. In future we can aim to build a Drone with an
advanced adaptive control system which is not restricted to a
basic application but also télemetry and audio and video and
multiple channels.These is a base model but our custom made
RC controller benefit is it will work on particular frequency ,it
don’tinterrupt channels frequency during communication.These
is universal RC system. Using” these we can make car,boat,
submarine,walkietalkie.

IX. RESULT
A. Technical Details

Weightcarryingcapacity-3.1Gram
Range-1100meter/1km

Flying time - 15 min

distance -1100 meter Weight
ofdrone-800gram Total

Channel-6

X. CONCLUSION
In this paper, we looked at a feasible w%y of constructing a
rone

basic model of Disaster management It can "be
improved further to Video and image caPture_faC|I|t will be
helpful for monitoring in during Natural calamities. In future we
canaimtobuildaDronewithanadvancedadaptivecontrol system
which is not restricted to a basic application but also telemetry
andaudioandvideoand multiple channels.

These is a base model but our custom made RC controller
benefit is it will work qn particular frequency ,it don’t interrupt
channelsfrequencyduringcommunication. Theseisuniversal RC
?ylsktem. Using these we can make car,boat, submarine, walkie
alkie.
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