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Abstract— Spraying disinfectants as a preventive measure to
prevent the transmission of COVID-19 is still being carried out
by officers manually by surrounding all parts of the building.
Technological developments in the modern era can help and
simplify this job by using drones or Unmanned Aerial Vehicle
(UAYV) to spray disinfectants indoors. With the use of UAVs,
officers can spray remotely to reduce the number of officers and
avoid transmission. In this paper, the researchers designed a
UAYV quadcopter using a 2200 KV BLDC motor controlled by
the SP Racing F3 flight controller. This design has been able to
be flown by carrying 200 ml of disinfectant which is ready to be
sprayed. However, for a quadcopter to be able to lift loads that
are greater than the BLDC motor specifications, the battery
capacity and motor specifications need to be increased.
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L INTRODUCTION

The emergence of the Novel-Coronavirus (SARS-CoV-2)
at the end of 2019 was declared a global pandemic by the
World Health Organization (WHO) on 11 March 2020 [1]-
[3]. Coronavirus disease (COVID-19) is an infectious disease
caused by the newly discovered novel-corona 2019 virus [4].
The virus is causing concern through the level of spread and
severity which resulted in an ongoing pandemic worldwide
[5]. The dire situation has triggered the practice of preventive
action which includes the use of various disinfectants to clean
the environment to reduce the spread of infection [6].

Spread of the virus through droplets [7], [8] causing the
surface of inanimate objects to be the most vulnerable place
for the transmission of COVID-19 infection from one person
to another. The length of time the virus survives on the
surface of an inanimate object varies from 1 - 9 days, this
depends on the surface properties of the object and the pH,
temperature and relative humidity around [9], [10]. This time
of persistence in different inanimate objects causes a high risk
of human exposure. So that the regular spraying of
disinfectants is one way to break the chain of spreading
COVID-19.

Various innovations and technological applications have
been developed to fight the virus during the COVID-19
pandemic [11]-[15]. One way to take advantage of
technology is to use a drone or Unmanned Aerial Vehicle
(UAV) [16] to spray disinfectant indoors. Remote technology
and automation have been around for centuries [17], The use
of UAVs that are easy to control [18] and can reach various

corners of a room in a building by only using one officer as
an operator can reduce human physical contact with locations
prone to corona virus.

Unmanned Aerial Vehicle (UAV) is an unmanned aircraft
whose flight can be controlled remotely [19]. In this applied
research the researchers used a quadcopter UAV [20], [21]
which consists of four propellers, each of which is mounted
on an 11.1 Volt brushless motor. This motor functions as a
propeller drive that uses a current source from LiPo 3S. The
use of UAVs or drones to facilitate human work is not new,
but has been done by many previous researchers. This
research includes using drones to monitor high-risk residents
so they don't leave their homes [22], Furthermore, there is
research on the mechanism of drone-based COVID-19
medical service in a paper [23]. Furthermore, the innovation
of using drones to deliver food to reduce human physical
contact [24]-[27]besides that there is also the use of drones
in the delivery of medicines for patients who need medical
treatment at home [28], Next is the use of neural networks to
make reliable drone systems in the application to avoid
obstacles [29].

II. EASE OF USE

A. Schematic Quadcopter Disinfectant

The general working scheme of a quadcopter disinfectant
is illustrated in Fig. 1 from the schematic it can be seen that
the battery (Lippo 3s 2200 mAh) is connected to the power
distribution board (PDB). PDB will function as a distributor
of current in the battery to each Electronic Speed Controller
(ESC) connected to the motor. In addition to the ESC, PDB
will also distribute the current to the relay where the relay will
get current flow when the receiver (FS IA-6B) receives a
signal from the transmitter (flight controller) to activate the
pump as well as the ESC. The ESC will also get a current
flow when the flight controller sends a signal to activate each
ESC.

B. Software Design

The flight controller used in this research is SP Racing F3
which is programmed through the CLEANFLIGHT software.
Through this software, various controls are carried out on the
quadcopter via the tabs provided.

In the setup tab as shown in Fig. 2, the accelerometer
sensor is calibrated. This sensor serves to keep the drone able
to fly in a balanced state. The calibration process is an action
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to ensure that the sensor has produced an accurate
measurement, with calibration it can be checked and adjusted
for the measured data with actual physical data, where the
accelerometer can measure how the acceleration of the
drone's rotation translation is.

The PID Tuning tab shown in Fig. 3. is a loop control
system that tries to get accurate results to approximate the
desired result by adjusting the input. Every error that is read
in the PID will be given feedback (response) with the same
process over and over. In the PID Tuning provided by
CLEANFLIGHT, users can make settings via a configurator
which in principle reads data from the sensor and tells the
motor how fast they need to rotate so that stability can be
achieved in the quadcopter [30]. Besides this software,
simulations can be carried out to see the motor rotation speed
through the motors tab provided by CLEANFLIGHT. When
performing this simulation, SP Racing F3 must be connected
to a PC, but in a state that the propeller is not attached to the

BLDC motor.
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Fig. 2. Setup Tab

Fig. 3. PID Tuning Tab

Another capability that this software has is that it can see
the graph of the sensor installed on the SP Racing F3 and
rearrange the sensor configuration according to the user's
wishes as shown in Fig. 6.

111, PRESULT AND ANALYSIS

Based on the schematic that has been designed, each
component is assembled so that it becomes like Fig. 4

Fig. 4. Quadcopter disinfectant

A. Position and Direction of Motor Rotation

To create lift from a quadcopter, the BLDC motors on
each propeller must be designed with one pair of motors
rotating clockwise and the other pair counterclockwise, as
shown in Table 1 and Table 2.

TABLE 1 MOTOR POSITION

Motor 4 Motor 2
Motor 3 Motor 1

Table 1 shows the position of the motor on the drone. In
a drone designed as a quadcopter, four motors are used where
each motor is numbered which is intended to control the
direction of rotation of the motor according to Table 2. where
CW stands for Counter Wise which means a motor that
rotates clockwise and CCW or Counter Clock Wise which
means the motor will rotate counterclockwise.

Drone

TABLE 2 MOTOR DIRECTION
R
1 CCW
2 Ccw
3 CwW
4 CCW

B. Quadcopter Performance Testing

Quadcopter performance testing is carried out by
measuring the current and power supplied to each motor
using a clamp meter and DC power meter as shown in Fig. 5
and Fig. 6.
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Fig. 5 Retrieval of current data using a clamp meter

Retrieval of current data using a clamp meter is shown in
Figure 5, this figure shows the current data retrieval through
the connecting cable between PDB and ESC. This current
data retrieval is intended to determine the value of the current
flowing in each motor. The clamp meter should be positioned
on one of the power cables, with the other power cables not
being close to each other. However, because it is not possible
to provide distance between cables, comparative data is taken
using a DC power meter as shown in Fig. 6. The DC power
meter is used to see the value of the current flowing from the
battery to PDB. If the read value is close to the total value of
each reading of current data on all motors from the clamp
meter, this can indicate that the clamp meter reading is
correct.

Fig. 6 Retrieval of current data using DC power meter.

C. Quadcopter speed testing of Current and Power

To ensure that the distribution of flows from GDP has
been stable, a quadcopter speed test was carried out against
the flow generated from PDB to each ESC with the current

flowing from the battery to PDB as presented in Table 3 -
Table 7.

The test was carried out by conducting 5 experiments with
four variations of data values in one experiment. The
variation is taken based on the variable speed provided in
CLEANFLIGHT. Experiments are repeatedly carried out so
that it can be seen whether the resulting value remains stable
in experiments 1 - 5.

The results of experimental test 1 are shown in Table 3.
In the table, it can be seen that the current distribution in each
motor does not have a wide range of differences in each
condition of the same speed variable. The greater the value of
the given variable speed, the greater the value of current read
on each motor, and the flow of current and power from the
battery to the PDB is also greater. This means that the higher
the speed value on CLEANFLIGHT, the greater the current
demand for the motor.

The amount of motor rotation speed can be expressed by
the RPM (Revolution per Minute) this value can be seen
using a tachometer measuring instrument. The RPM value
generated in experiment 1 shows that the low speed variable
value (1000) causes the current flowing in the motor to not be
able to make the quadcopter rotate, which means that the
RPM on each motor is still 0. When the speed is increased
(1200) the motor has started to rotate and can rotate the
propeller until the quadcopter flies low, and when the speed
is increased again (1500) the propeller can spin faster until it
flies the quadcopter at a moderate height. Likewise, when the
maximum given speed (2000), the quadcopter can fly higher
so that it does not allow the tachometer to read the RPM
value.

In the second experiment, the test results obtained are as
shown in Table 4. In the table, it can be seen that the current
value data, power and RPM generated do not have a
significant difference with the previous experiment.
Likewise, the ability to fly at each speed variable is the same
in the conditions in the previous experiment.

Experiments 3 - 5 shown in Table 5 - Table 7, data is
obtained that is close to the values in the previous two
experiments. This means that the distribution of current and
power carried out by PDB on the quadcopter has been stable.
From the five experiments, it can be concluded that in the
variable speed condition 1000, the BLDC motor has not been
able to fly a quadcopter, this is because the distributed current
has not been able to rotate the motor. Meanwhile, when the
speed variable is at the value of 1200, there has been a
rotation of the motor with an RPM ranging from 4500 - 5100.
At this speed, the BLDC motor has been able to fly a
quadcopter at low altitude. Meanwhile, when the speed is
increased to 1500 RPM, the motor is valued at 9000 and
causes flying at medium altitude. And when given the
maximum speed the quadcopter will fly high enough so that
it is not possible to retrieve RPM data using a tachometer.
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TABLE 3 EXPERIMENTAL TEST RESULTS 1

Varlzbli Motor Motor Motor Motor Battery to PDB RPM
speed o 1 (A) 2 (A) 3(A) 4(A) Current Power Motor Motor Motor Motor
clean flight (A) (W) 1 2 3 4
1000 0.146 0.132 0.138 0.121 0.31 34 0 0 0 0
1200 0.546 0.526 0.524 0.516 2.06 22 4749.7 | 4534.1 4652.3 4894.5
1500 0.777 0.742 0.762 0.759 2.98 32.6 9156.7 9067.1 9029.5 9234.2
2000 0.845 0.855 0.878 0.878 343 36.2
TABLE 4 EXPERIMENTAL TEST RESULTS 2
Varlzbli Motor Motor Motor Motor Battery to PDB RPM
Spee f) 1 (A) 2 (A) 3(A) 4(A) Current Power Motor Motor Motor Motor
clean ﬂlght (A) (W) 1 2 3 4
1000 0,155 0.132 0,152 0.150 0.30 32 0 0 0 0
1200 0.542 0.541 0.552 0.537 2.06 22.4 5098.5 5099.2 5101 5099.8
1500 0.799 0.733 0.737 0.723 291 31.6 9673.4 9621.7 9608.5 9596.8
2000 0.853 0.838 0.848 0.855 3.56 39.3
TABLE 5 EXPERIMENTAL TEST RESULTS 3
Varlzbli Motor Motor Motor Motor Battery to PDB RPM
speed o 1(A) 2 (A) 3(A) 4(A) Current Power Motor Motor Motor Motor
clean ﬂlght (A) (W) 1 2 3 4
1000 0.155 0.157 0.157 0.155 0.30 34 0 0 0 0
1200 0.551 0.551 0.567 0.552 2.09 23.0 5180.2 | 4951.7 | 4997.8 5130.1
500 0.774 0.751 0.766 0.759 2.93 30.7 93342 9254.3 9558.7 9698.3
2000 0.906 0.874 0.872 0.866 3.37 38.2
TABLE 6 EXPERIMENTAL TEST RESULTS 4
Varlzble% Motor Motor Motor Motor Battery to PDB RPM
speed o 1 (A) 2(A) 3(A) 4(A) | Current | Power | Motor | Motor | Motor | Motor
clean flight (A) (W) 1 2 3 4
1000 0.154 0.141 0.157 0,140 0,30 33 0 0 0 0
1200 0.546 0.535 0.542 0.551 2,06 22.3 5099.6 | 4995.6 5058.6 5102.3
1500 0.739 0.727 0,731 0.734 2.93 31.7 9673.4 9527.8 9394.5 9692.4
2000 0.885 0.833 0.867 0.863 3.54 37.6
TABLE 7 EXPERIMENTAL TEST RESULTS 5
Varlzble; Motor Motor Motor Motor Battery to PDB RPM
speed o 1(A) 2 (A) 3 (A) 4(A) Current | Power | Motor | Motor | Motor | Motor
clean flight (A) W) 1 2 3 4
1000 0.147 0.14 0.154 0.149 0,30 33 0 0 0 0
1200 0.532 0.542 0.552 0.538 2.04 21.9 5102.3 5089.3 5098.2 5096.6
1500 0.774 0.726 0.739 0.743 2.88 30.4 9610.2 9598.2 9608.3 9605.2
2000 0.885 0.852 0.866 0.863 343 35.8
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D. The relationship between PWM and RPM

Table 8 presents the PWM data on motor speed in RPM.
Which when presented in graphical form will look like Fig.
7. In this graph, it can be seen that the greater the RPM value,
the greater the percentage of the PWM value.

TABLE 8 The relationship between PWM and RPM

PWM RPM 1 RPM 2 RPM 3 RPM 4
0% 0 0 0 0
25% 8155 8074.1 8193.4 7901.4
50% 9970 10420 10629 10232
75% 11459 11474 11072 11052
PWM data on brushless motor RPM
14000
12000
10000 e
= 8000
= 6000
4000
2000
0 0% 25% 50% 75%
——RPM 1 0 8155 9970 11459
RPM 2 0 8074.1 10420 11474
RPM 3 0 8193.4 10629 11072
RPM 4 0 7901.4 10232 11052
PWM
———RPM1 ==——RPM2 RPM 3 RPM 4

Fig. 7. Graph of the relationship between PWM and RPM

E. Quadcopter Lifting Test

To find out how much the quadcopter's ability to lift
loads, tests were carried out on several load volumes. In Table
9, it can be seen that the quadcopter can fly with as much as
200 ml of disinfectant. however, when the volume was
increased to 300 ml the quadcopter was unable to sustain its
flight and caused the ESC to catch fire. Esc burning can be
caused by the motor lifting loads beyond its limits.

TABLE 9 QUADCOPTER LIFTING TEST

Experiment | Disinfectant Volume (ml) Flying Conditions
1 0 Good
2 100 Good
3 200 Good
4 300 Flying but ESC on fire

IV. CONCLUSION

Based on the research that has been done, a quadcopter
designed using a 2200KV BLDC motor controlled by the SP
Racing F3 flight controller has been able to fly a quadcopter
along with 200ml of disinfectant. However, for the
quadcopter to be able to lift even greater loads, the
specifications of the BLDC motor and battery capacity need
to be increased.

REFERENCES

[1] C.F. Goh, L. C. Ming, and L. C. Wong, “Dermatologic reactions to
disinfectant use during the COVID-19 pandemic,” Clin. Dermatol.,
2020, doi: 10.1016/j.clindermatol.2020.09.005.

[2] M. Abdel-Basset, V. Chang, and N. A. Nabeeh, “An intelligent
framework using disruptive technologies for COVID-19 analysis,”

[3]

(4]

[l

(6]

(7]

[8]

]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Technol.  Forecast. Soc. Change, 2020, doi:

10.1016/j.techfore.2020.120431.

G. Nabi, Y. Wang, Y. Hao, S. Khan, Y. Wu, and D. Li, “Massive use
of disinfectants against COVID-19 poses potential risks to urban
wildlife,” Environ. Res., vol. 188, p. 109916, 2020, doi:
10.1016/j.envres.2020.109916.

K. Deitrick, J. Adams, and J. Davis, “Emergency Nursing Care of
Patients With Novel Coronavirus Disease 2019,” J. Emerg. Nurs., vol.
46, no. 6, pp. 748-759, 2020, doi: 10.1016/j.jen.2020.07.010.

A. Kumar, K. Sharma, H. Singh, and S. Gupta, “A drone-based
networked system and methods for combating coronavirus disease (
COVID-19 ) pandemic,” Futur. Gener. Comput. Syst., vol. 115, pp.
1-19, 2021, doi: 10.1016/j.future.2020.08.046.

S. Subpiramaniyam, “Outdoor disinfectant sprays for the prevention
of COVID-19: Are they safe for the environment?,” Sci. Total
Environ., vol. 759, p- 144289, 2021, doi:
10.1016/j.scitotenv.2020.144289.

M. Jayaweera, H. Perera, B. Gunawardana, and J. Manatunge,
“Transmission of COVID-19 virus by droplets and aerosols: A critical
review on the unresolved dichotomy,” Environ. Res., vol. 188, p.
109819, 2020, doi: 10.1016/j.envres.2020.109819.

E. Atangana and A. Atangana, “Facemasks simple but powerful
weapons to protect against COVID-19 spread: Can they have sides
effects?,” Results Phys., vol. 19, p. 103425, 2020, doi:
10.1016/j.rinp.2020.103425.

H. F. Rabenau, G. Kampf, J. Cinatl, and H. W. Doerr, “Efficacy of
various disinfectants against SARS coronavirus,” J. Hosp. Infect., vol.
61, no. 2, pp. 107-111, 2005, doi: 10.1016/j.jhin.2004.12.023.

L. Der Chen, “Effects of ambient temperature and humidity on droplet
lifetime — A perspective of exhalation sneeze droplets with COVID-
19 virus transmission,” Int. J. Hyg. Environ. Health, vol. 229, no.
April, p. 113568, 2020, doi: 10.1016/j.ijheh.2020.113568.

J. Ren, A. Zhang, and X. Wang, “Information Technology Solutions,
Challenges, and Suggestions for Tackling the COVID-19 Pandemic,”
Pharmacol. Res., p. 104743, 2020, doi:
10.1016/j.ijinfomgt.2020.102287.

R. Madurai and R. Pugazhendhi, “Science of the Total Environment
Restructured society and environment: A review on potential
technological strategies to control the COVID-19 pandemic,” Sci.
Total  Environ., mno. xxxx, p. 138858, 2020, doi:
10.1016/j.scitotenv.2020.138858.

S. Bhattacharya et al., “Deep learning and medical image processing
for coronavirus (COVID-19) pandemic: A survey,” Sustain. Cities
Soc., no. November, p- 102589, 2020, doi:
10.1016/j.5¢5.2020.102589.

A. Brem, E. Viardot, and P. A. Nylund, “Implications of the
coronavirus (COVID-19) outbreak for innovation: Which
technologies will improve our lives?,” Technol. Forecast. Soc.
Change, p. 120451, 2020, doi: 10.1016/j.techfore.2020.120451.

K. Intawong, D. Olson, and S. Chariyalertsak, “Application
technology to fight the COVID-19 pandemic: Lessons leamed in
Thailand,” Biochem. Biophys. Res. Commun., no. xxxx, 2020, doi:
10.1016/j.bbrc.2020.10.097.

F. Outay, H. A. Mengash, and M. Adnan, “Applications of unmanned
aerial vehicle (UAV) in road safety, traffic and highway infrastructure
management: Recent advances and challenges,” Transp. Res. Part A
Policy Pract., vol. 141, no. October, pp. 116-129, 2020, doi:
10.1016/j.tra.2020.09.018.

R. Merkert and J. Bushell, “Managing the drone revolution: A
systematic literature review into the current use of airborne drones and
future strategic directions for their effective control,” J. Air Transp.
Manag., vol. 89, no. June, p. 101929, 2020, doi:
10.1016/j jairtraman.2020.101929.

J.-P. Yaacoub, H. Noura, O. Salman, and A. Chehab, “Security
analysis of drones systems: Attacks, limitations, and
recommendations,” Internet of Things, vol. 11, p. 100218, 2020, doi:
10.1016/j.i0t.2020.100218.

R. Hugo, S. Sergio, L. Rogelio, and B. Ryad, “Real-time visual
servoing control of a four-rotor rotorcraft,” IFAC Proc. Vol., vol. 9,
no. PART 1, pp. 209-214, 2007, doi: 10.3182/20070829-3-ru-
4911.00034.

p. 120431,

Dwi Mutiara Harfina, Disinfectant Spraying System with Quadcopter Type Unmanned Aerial Vehicle Technology as an

Effort to Break the Chain of the COVID-19 Virus



Journal of Robotics and Control (JRC)

ISSN: 2715-5072

507

[20]

[21]

[22]

[23]

[24]

[25]

S. Gupte, P. I. T. Mohandas, and J. M. Conrad, “A survey of quadrotor
unmanned aerial vehicles,” Conf. Proc. - IEEE SOUTHEASTCON,
2012, doi: 10.1109/SECon.2012.6196930.

F. Md Ahmed, M. N. Zafar, and J. C. Mohanta, “Modeling and
Analysis of Quadcopter F450 Frame,” 2020 Int. Conf. Contemp.
Comput.  Appl. 1C34 2020, pp. 196-201, 2020, doi:
10.1109/1C3A48958.2020.233296.

S. Sarkar, “Breaking the chain: Governmental frugal innovation in
Kerala to combat the COVID-19 pandemic,” Gov. Inf. Q., no.
October, p. 101549, 2020, doi: 10.1016/j.giq.2020.101549.

M. Angurala, M. Bala, S. S. Bamber, R. Kaur, and P. Singh, “An
internet of things assisted drone based approach to reduce rapid spread
of COVID-19,” J. Saf- Sci. Resil., vol. 1, no. 1, pp. 31-35, 2020, doi:
10.1016/j.jnlssr.2020.06.011.

J. J. Kim, I. Kim, and J. Hwang, “A change of perceived
innovativeness for contactless food delivery services using drones
after the outbreak of COVID-19,” Int. J. Hosp. Manag., vol. 93, no.
June 2020, p. 102758, 2021, doi: 10.1016/5.ijhm.2020.102758.

J. Hwang, J. S. Lee, and H. Kim, “Perceived innovativeness of drone
food delivery services and its impacts on attitude and behavioral

[26]

[27]

[28]

[29]

[30]

intentions: The moderating role of gender and age,” Int. J. Hosp.
Manag., vol. 81, no. March, pp. 94-103, 2019, doi:
10.1016/5.ijhm.2019.03.002.

J. Hwang, J. J. Kim, and K. W. Lee, “Investigating consumer
innovativeness in the context of drone food delivery services: Its
impact on attitude and behavioral intentions,” Technol. Forecast. Soc.
Change, no. October, p- 120433, 2020, doi:
10.1016/j.techfore.2020.120433.

S. H. Kim, “Choice model based analysis of consumer preference for
drone delivery service,” J. Air Transp. Manag., vol. 84, no. February,
p. 101785, 2020, doi: 10.1016/j.jairtraman.2020.101785.

J. EUCHL “Do drones have a realistic place in a pandemic fight for
delivering medical supplies in healthcare systems problems?,”
Chinese J. Aeronaut., no. July, 2020, doi: 10.1016/j.cja.2020.06.006.
A. Loquercio, A. I. Maqueda, C. R. Del-Blanco, and D. Scaramuzza,
“DroNet: Learning to Fly by Driving,” IEEE Robot. Autom. Lett., vol.
3, no. 2, pp. 1088-1095, 2018, doi: 10.1109/LRA.2018.2795643.

Mr-endre, “Controller, Cara mudah setting PID Flight,” 2018.

http://buaya-instrument.com/blog-buaya-instrument/Cara-mudah-
setting-PID-Flight-Controller (accessed Nov. 26, 2020).

Dwi Mutiara Harfina, Disinfectant Spraying System with Quadcopter Type Unmanned Aerial Vehicle Technology as an
Effort to Break the Chain of the COVID-19 Virus



