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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 
phones to our TV and military equipments. 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 from around 20 kHz to 
around 300 GHz. They are used in communication devices such 
as transmitters, receivers, computers, televisions, and mobile 
phones. This radio communication can be used in anything from a 
car to an submarine because it is using a radio frequency of 2.4GHZ 

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 one on 5GHz. Now we can support 
up to 200 simultaneous connections, 100 on each radio. 

maximum rate of 10Mbps. All the parameters like frequency 
channel (125 selectable channels), output power (0 dBm, 6 
dBm, 12 dBm or 18 dBm), and rate (250kbps, 1Mbps, or 
2Mbps) are often configured 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 I2C bus the number of slaves on the SPI bus is restricted , on 
the Arduino Uno you’ll use a maximum of two SPI slaves i.e. two 
nRF24L01+ transceiver modules. 

 
Here are complete specifications: 
Frequency Range 2.4 GHz ISM Band Air 
rate 2 Mb/s 
Modulation Format GFSK 
Max. Output Power 0 dBm 
Operating Supply Voltage 1.9 V to 3.6 V 
Max. Operating Current 13.5mA 
Min. Current(Standby Mode) 26µA 
Logic Inputs 5V Tolerant 

Communication Range 800+ m (line of sight) 

II. PROPOSED METHOD 

The nRF24L01+ transceiver module is meant to work in 2.4 GHz 
worldwide ISM waveband and uses GFSK modulation for data 
transmission. the info transfer rate are often one of 250kbps, 
1Mbps and 2Mbps. 

SPI Interface The nRF24L01+ transceiver module commu- 
nicates over a 4pin Serial Peripheral Interface (SPI) with a 

 

 

 

 
Fig. 1. Components List 
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A. nRF24L01 

How nRF24L01+ transceiver module works? 
RF Channel Frequency 

The nRF24L01+ transceiver module transmits and receives 
data on a specific frequency called Channel. Also so as for 2 or 

more transceiver modules to talk with each other , they need to 
urge on the same channel. This channel could be any frequency 

within the 2 .4 GHz ISM band or to be more precise, it would be 
between 2.400 to 2.525 GHz (2400 to 2525 MHz). Each channel 

occupies a bandwidth of but 1MHz. this provides us 125 
possible channels with 1MHz 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. 
 

Fig. 2. RF Channel Frequency 

nRF24L01+ Wireless Transceiver 2.4GHz 125 RF Channels 
1MHz Spacing The channel occupies a bandwidth of but 1MHz 
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 between two channels. 

RF channel frequency of your selected channel is about 
consistent with the subsequent formula: 

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) 

nRF24L01+ Multiceiver Network The nRF24L01+ provides a 
feature called Multiceiver. It’s an abbreviation for Multiple 
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 
physical address (Data Pipe Address) and may be configured. 
This can be illustrated as shown below. 

 

Fig. 3. Multiceiver Network 
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nRF24L01+ Wireless Multiceiver Network Multiple Trans- 
mitters Single Receiver nRF24L01+ Multiceiver Network – 
Multiple Transmitters Single Receiver To simplify the above 
diagram, imagine the first receiver acting as a hub receiver 
collecting information from 6 different transmitter nodes si- 
multaneously. The hub receiver can stop listening any time and acts 
as a transmitter. But this will only be done one pipe/node at a time. 

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

 

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 (CRC) fields. Enhanced ShockBurst caused greater 
functionality for more enhanced communications employing a 
newly introduced 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, meaning payloads can vary from 1 to 32 bytes. 

Secondly, it provides each sent packet with a packet ID, 
which allows the receiving device to work out whether a 
message is new or whether it’s been retransmitted (and thus can 
be ignored). 

Finally, and most importantly, each message can request an 
acknowledgement to be sent when it’s received by another 
device. 

So we’d wish to incorporate the essential SPI and thus the 
newly installed RF24 libraries and make an RF24 object. the 2 
arguments here are the CSN and CE pins. 

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

Next we’d wish to make a byte array which may represent the 
address, or the so called pipe through which the two modules 
will communicate. 

const byte address[6] = ”00001” 

We can change the price of this address to any 5 letter string and 
this allows to choose to which receiver we’ll talk, so in our case 
we’ll have the same address at both the receiver and thus the 
transmitter. 

In the setup section we’d wish to 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 
previously set. 

radio.openWritingPipe(address) 

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

radio.openReadingPipe(0, address) 

Then using the radio.setPALevel() function we set the power 
Amplifier level, in our case ready to set it to minimum as my 
modules are very on the brink of 1 another . 
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radio.setPALevel(RF24P AM IN ) 
Note that if employing a higher level it’s recommended to 

use a bypass capacitors across GND and three .3V of the 
modules in order that they need more stable voltage while 
operating. 

Next we’ve the radio.stopListening() function which sets 
module as transmitter, and on the other side, we’ve the ra- 
dio.startListening() function which sets the module as receiver. 

 
// at the Transmitter 
radio.stopListening() 
//at 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’ll send that message to the receiver. 
the primary argument here is that the variable that we might wish to 
be sent. 

void loop() 
const char text[] = ”Hello World” 
radio.write(text, sizeof(text)) 
delay(1000) 

By using the “” before the variable name we actually set an 
indicating of the variable that stores the info that we might like to be 
sent and using the second argument we set the quantity of bytes that 
we would wish to require from that variable. during this case the 

sizeof() function gets all bytes of the strings “text”. At the 
highest of the program we’ll add 1 second delay. On the opposite 

side, at the receiver, within the loop section using the 
radio.available() function we check whether there’s data to be 
received. If that’s true, first we create an array of 32 elements, 

called “text”, during which we’ll save 

the incoming data. 

void loop() if (radio.available()) 
char text[32] = ”” 
radio.read(text, sizeof(text)) 
Serial.println(text) 

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

info into the “text” variable. At the highest we just print text 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” gets printed each second. 

III. DESIGN 

 

 

 

Fig. 5. Design Model of Quadcopter Drone 

 
So design of this model which is shown Fig.4. For im- 

plimentation we require Frame, Propellers, Four Motors, Four 
ESC, Li-Po battery and main component i.e. Filght Controller. This 

schematic representation show the depth design model. Which 
show all the connection between electronics compo- nents. The 

flight controller of the quad copter is the main controlling 
components for the quadcopter to fly properly. It has 4 

ESCs(Electronics Speed Controller) connected to the flight 
controller. Motors are powered using the li-po battery. The motor 
has 3 wires which are connected to the ESC three output pins. The 
connection of motors to the ESC is based on in which direction we 

need to rotate that motor. The rotation speed of motors controlled 
using the ESC. In this schematic thin red, orange, black wire 

signifies +5v, signal and ground respectively. And thick red and 
black connection represent the 

+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 line i.e. ground , power and 
signal. NRF receiver module is also connected to the Arduino 
board using RX-TX pin. 

For controlling the Quadcopter drone, 2.4 GHz radio fre- 
quency transmitter and receiver, Arduino, esc, motor are used. 
Clean-flight configurator and Arduino IDE has been used to 
developed the control system simulation. The program was the 
main firmware for the flight control which helps the flight 
controller to work according the users requirements. 
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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- 
plete the entire system. 

The first three block are totally in transmitter side of radio 
communication system. Which consist a different type of 
sensor with joystick switch, Arduino uno and NRF24L01 
transmitter. The sensor give analog output to the ADC which 
convert the analog input to its digital equivalent i.e. byte value and 
gives it to the microcontroller i.e. Arduino. The Arduino uno is 
used to take the digital input from the sensor. This input is given to a 
RF transmitter module that transmit the signal. The signal are 
transmitting over the air. 

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 
the operation. 

There are four way to move a drone, this is basic operation Roll - 
Moves drone left or right in the air, literally “rolling”drone. 
Pitch - Tilts drone forward or backward. 
Yaw - Rotates drone clockwise or counterclockwise, allowing to 
make circles in the air. 
Throttle - Controls the amount of power sent to drone, which 
makes the drone go faster or slower. 

Fig. 7. Circuit Diagram of Transmitter 

 
Let’s have a look at the pinout of both the versions of 

nRF24L01+ transceiver Module. 
GND is the Ground Pin. It is usually marked by encasing the pin in 
a square so it can be used as a reference for identifying the other 
pins. 
VCC 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 
your nRF24L01+ module. 
CE (Chip Enable) is an active-HIGH pin. When selected the 
nRF24L01 will either transmit or receive, depending upon 
which mode it is currently in. 
CSN (Chip Select Not) is an active-LOW pin and is normally kept 
HIGH. When this pin goes low, the nRF24L01 begins listening 
on its SPI port for data and processes it accordingly. SCK (Serial 
Clock) accepts clock pulses provided by the SPI bus Master. 
MOSI (Master Out Slave In) is SPI input to the nRF24L01. MISO 
(Master In Slave Out) is SPI output from the nRF24L01. IRQ is an 
interrupt pin that can alert the master when new data is available to 
process. 
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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. To start 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 digital pin7 and 9 respectively. Now 
we are remaining with the pins that are used for SPI 
communication. As nRF24L01+ transceiver module require a lot 
of data transfer, they will give the best performance when 
connected up to the hardware SPI pins on a microcontroller. The 
hardware SPI pins are 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 
digital 13 (SCK), 12 (MISO) and 11 (MOSI.If you have a Mega, the 
pins are different.You’ll want to use digital 50 (MISO), 51 (MOSI), 
52 (SCK), and 53 (SS). 

 

 

Fig. 9. Custom made Transmitter 

 
There is joystick added in this circuit.Joystick it is used by 

microcontroller to determine value of channel, joystick are 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 
(output and negative) pins go to Arduino which reads position of 
joystick or potentiometer using codes. We uploaded this type of 
conversion of potentiometer value to 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 when we 
down the joystick the speed of motor will be zero and as we 
increase in upper side it will increase speed. If we didn’t set up of 
joystick module the speed of motor always remains 50 percentage 
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 
 

Fig. 11. Transmitter with output 

 
 

 

Fig. 12. Transmitter with no output 

 

 

Fig. 13. Receiver with output 

 
 

Fig. 14. Receiver with no output 
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V. TESTING 

A. Motor Configuration 

 

 

Fig. 15. Configuration with Cleanflight Software 

 
 

Fig. 16. Motors Configuration with Cleanflight Software 

B. PID Setting 

 

Fig. 18. PID Tunning 

 

  
 

Fig. 17. Implimented Design of Drone 
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VI. ADVANTAGES 

1)Rc communication works in any network . 
2)Efficient drone controlling 
3) Works on particular frequency . 
4) 6 channels we can modify according to our need 
5)Cost is low 

VII. APPLICATION 

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

VIII. FUTURE SCOPE 

We looked at a feasible way of constructing a basic model of 
Disaster management drone . It can be improved further to Video 
and image capture facility will be helpful for monitoring in during 
Natural calamities. 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 telemetry 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’t interrupt channels frequency during communication.These 
is universal RC system. Using these we can make car,boat, 
submarine,walkie talkie. 

IX. RESULT 

A. Technical Details 

Weight carrying capacity -3.1Gram 
Range - 1100meter /1 km 
Flying time - 15 min 
distance -1100 meter Weight 
of drone - 800 gram Total 
Channel - 6 

 

 

X. CONCLUSION 

In this paper, we looked at a feasible way of constructing a 
basic model of Disaster management drone . It can be 
improved further to Video and image capture facility will be 
helpful for monitoring in during Natural calamities. 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 telemetry 
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’t interrupt 
channels frequency during communication. These is universal RC 
system. Using these we can make car,boat, submarine, walkie 
talkie. 
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