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Abstract: In this study, the nondominated sorting genetic algorithm (NSGA-II) is used to obtain the optimized
proportional-integral-derivative (PID) gain value that can quickly recover the motion of a quadcopter after a
disturbance. Prior to PID control, the four-rotor quadcopter interval was defined using computational fluid dynamics
(CFD). Through the definition of this model, the PID control algorithm was generated. To construct a response surface
model, D-optimal programming was used for the generation of experimental points. For this purpose, a gain value that
satisfies both the roll and altitude PID gain values is obtained. Using the NSGA-II, the gain value of shorten time of the
quadcopter motion control can be optimized.

- JlEMY . P =
R =S ) e o : -‘7] A
F, Roll Aliitude * T 1 & W g
) . Az A )
gtzme :TL"I»J—L IX)(al)’YﬂIZZ Dj] 1%3_1{1:&]2
' . QuldlE 3l _
£ <ibsk 9 9) 2d 874 4%
9, dbehel st Jp cEEAY pRdE
oo Swee ¢ FdEAEE
EN
o o 7EE W ! A2y 270)
FARHEHE -
! gl = wH b FEAS
o 2~
T Corresponding Author, jleej@yonsei.ac.kr d FHA -
© 2015 The Korean Society of Mechanical Engineers K FAENRC]




674 + A 4 -

=
oA Hlgo] 7Hed Wk o}t F 27 T
7] wiEell BlaA ghekgk Ao &
Ao 7F 7he sttt
2 =EdAE 3 o]-&Fo] Jhedt
FdE719 TR "HEFHE Tzt v 27}
4 M= o]Folxl HWEFHS A=FHE tdow
stof, Axe] vl dElE 71 skal, PID(Proportional-
Integral-Derivative) #|]& &3l 714 <] Al <t
A 7 mEA S 5AZL 5 e PID 9 o
ezt skl
=Y AT o A=FHE 3 2 CAD
g WS B Ao sPom, 4709 EEI &
Aol Bl dak7] witel frEsiiel dolubAl "k

Kl

I

olE HAFASA S Fote] ZES 2E Abo]9
HAS AAEGlew, HALA 71HA D-HAA
IS o] &3l AFAS AN, olE E3
WU S AREste], 2AF ShE Ao Skt
ol &3l ¥ AW EF ALY F(NSGA-I)E
3l H#A<e] PID 9 o5 #s Az it
2. 2E MA
2.1 HEEH

B Ao s HEFEHY 3 TR A=FE
o RS Aeista ek ATFEE 449 =
B2 o]Folx lom, AALFE, S8 FE| A
el FAZF A FAZE b e, 2E7E o
B o] Fojx] gl7] el BlaA <HgstE HgS
3 4 9t EfolE WHIPALL Zl Qo2
(Blade Element Theory:BET)2] 2} A AH-Al &l A4 2] 4
W7t 7 AXsHE NACA0012 F4-S A48l
@ A=FHY A w54, Bz, 2E, w
e, Aol7], 4171 718s 23t A
872g o= —‘7‘7]“4%] e arelste] 1056g o
A ARaET. AAR AEaEe] Tae Fig
1ol YER AT

o}‘}lt

‘
,

Fig. 1 Quad-copter mode
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Fig. 2 Center Distance(CD) between rotors
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Table 1 Thrust performance of center distance rotors

)

Rotational | Center | o | Thrust Tj?l‘;lf,.st
Speed | Distance | (CFD) (CFD)
[RPM] | [mm] [N] [N]

| 2.6319

300 2 2.7946 28196
3 2.8437
4 2.8092
1 2.6872
2 2.6798

5200 | 400 3 266 | 00
4 2.6998
1 2.6427

500 2 2.6575 26639
3 2.6782
4 2.6771
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