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A Study on the Anomaly Prediction System of Drone Using Big Data
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ABSTRACT

Recently, big data is rapidly emerging as a core technology in the 4th industrial revolution. Further, the utilization and the demand
of drones are contfinuously increasing with the development of the 4th industrial revolution. However, as the drones usage increases, the
risk of drones falling increases. Drones always have a risk of being able to fall easily even with small problems due to its simple sfructure.
In this paper, in order to predict the risk of drone fall and to prevent the fall, ESC (Electronic Speed Control) is attached integrally with
the drone’s driving motor and the acceleration sensor is stored fo collect the vibration data in real fime. By processing and monitoring
the data in real time and analyzing the data through big data obtained in such a situation using a Fast Fourier Transform (FFT) algorithm,
we proposed a prediction system that minimizes the risk of drone fall by analyzing big data collected from drones.
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37 9] 71 E Al A (Accelerometer), 5|
A= 2o ZATE AA (Gyroscope) Al
A, Hlﬁﬂxﬂﬂ WEES 4] f1gk AT A1) A7E

MNe

2.1 EE HIEY XMl MO JI=

T2 A E B9 FA Al 2H(Attitude & Heading
Reference System, AHRS)< &4 AA(X, Y, Z) 371¢] Fel
A ZAEE 73 1A D GPSE HIE O E TR A
% 9IS FAUTE AHRS 716 SR 19 g
P JUEE F9ohe M 2% 240W, duE|Fol
ol L77F 7R EEo] FHOE olojd F gl vt
2Ege] Fa3 94o|th 4% IMU HlolB S 7|Wo &
A (Quaternion) S Al4teE & o] & vlgto 2 AR WIS
YL JE FE F 29 EE o] &3 HoJEE
BAste] HFHoE ME FAste Zo] dubdolth

¢

Process

Where:

E, = Emorloop 1 E, = ErmorLoop 2

PV, = Process variable 1 PV, = Process variable 2
Vi, = Output offset 1 Vi, = Output offset 2

(2%l 1) Cascade PID H[0{7] 7[2te| H|ZHA| XIMHO17|&
(Figure 1) Cascade PID controller based aircraft
attitude control technology
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(1) ZE{, Z=H2{of Cist 22 AZ
(Table 1) Defect detection of motor and propeller.
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(Figure 11) 60mm motor speed reactivity measurement
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(T8 13) B9 Z& MEE F3E 4 U= HAEH=E
(Figure 13) Test bed for measuring various signals
from the motor

dutH o7 -5 EefolHfdl] AHEE = AeQl PWM 4
5 =

"
o (2¥ 13).

T 3o EES A4 AFLS PWM 213 12mstH
0.05ms AL & 7 71HA &gl 72+ +5
HPWM AT fE div] 58, BT, IAEE, AR
AFE oby (F2), (F3) 9 Zuk
(£ 2) DJI E2000 PRO & Z& &3 45Znt o2&
(Table 2) Partial results of DJI E2000 PRO drive

module measurement

(% 3) 60mm Z2E 75 2= 54 Asdn o7
(Table 3) Partial results of 60mm motor drive
module measurement test result

No. | PWM | Thrust(kg) | Torque(N.m)| RPM | Amps(A)
1 1.20 0.19 0.036 893 0.18
2 1.25 0.255 0.058 1M17 | 0.27
3 1.30 0.35 0.081 1343 | 0.43
4 1.35 0.49 0.111 1571 0.6
5 1.40 0.57 0.147 1797 | 0.84
6 1.45 0.73 0.185 2018 1.16
7 1.50 0.9 0.229 2242 1.63
8 1.65 1.08 0.282 2454 1.99
9 1.60 1.29 0.334 2678 | 2.55
10 1.65 1.62 0.391 2895 | 3.19
1M 1.70 1.79 0.452 3113 | 3.95
12 1.75 2.04 0.514 3328 4.8
13 1.80 2.29 0.586 3544 5.8
14 1.85 2.6 0.655 3756 | 6.95

A £
B9 WARHY NEE 22T 5 3
Fourier Transform)& A3t 418137
9lE HlHlo]E BRAS A|AES 33

I
T,

No. | PWM | Thrust(kg) | Torque(N.m) | RPM | Amps(A) Ui i ! e
11 1.20 0.1 0.049 907 0.22 usf ; i’
2 | 1.25 0.2 0.078 1139 | 0.36 uf ' = /
3 | 1.30 0.33 0.116 1370 | 0.56 ' g 73
4 | 135 0.47 0.161 1605 | 0.83 Loy 3 {
5 | 1.40 0.63 0.208 1832 1.18 , i /3
6 | 1.45 0.81 0.263 2058 1.62 e F .
7 | 1.50 1.01 0.324 2282 | 2.15 it d ! H
8 | 155 1.24 0.392 2506 | 2.82 | . " . v,.-‘ |
9 | 1.60 1.48 0.463 2725 3.6 o ared i el
10 | 1.65 1.75 0.542 2940 4.5 0 bl 5 S RE8 8o H a8 Flunai. ]

Fii) 1000 159 200 X0 X0 1] 0 0 X BN W0 B0 4N

11 | 1.70 2.02 0.626 3153 | 5.57 = o

2 |175| 23 0716 | 3370 | 689 (23 14) P& 25| RPM(SINEE) o] F2izt 36/
13 | 1.80 2.67 0.814 3682 8.32 (Figure 14) Thrust vs. torque vs. RPM of drive
14 | 1.85 3 0.914 3795 | 9.98 module
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(Figure 16) Propeller used for troubleshooting test
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