2008 CHEHMAISSS] 3

Z=stetanis| M31A M1E

I

Quad-rotor's stabilization control with

Fuzzy + [ method

WS, + A A, oA AL, DT L, 2 AE, *A71
* TS ofgtal A AE s
*xHallym University
%% New power electronics

e-mail : remyname @msn.com, kihwanum @dongguk.edu

*Heon-Soo Shin, Ki-Hwan Eom
Department of Electronic Engineering, Dongguk University

Abstract

In this paper, we propose a control method to
improve control performance for a Quad-rotor
Unmanned Aerial Vehicle’s stabilization. The
proposed method 1is the Fuzzy+l control that
contains a fuzzy controller which processes signals
from the error and the change of error, and
generates the control signal by summing up fuzzy
output signal and integral signal. We simulated and
experimented on the fuzzy+l control method by
implementing Quad-rotor UAV that is able to
hovering, for the purpose of verifying the
effectiveness of the proposed fuzzy+I control method
in comparison with general PID control, and we
found out that fuzzy+I controller improved control
performance of the system.
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2.1 Quad-rotor UAV
Quad-rotor UAVE 18 1.0A B Bl o] 1

N9l rotorg FHYS=Z 3= RF control roboto] t}.

pitch A 1
Itk 1Al AYFFE xFold 5
A

& A
a, APWFS yF, ot WEFS z5e2 & u, VA

4
i)
T

o
o
t
ot
o °H
__)ﬂ_r?
lo
2
2
rr
<
Q
=
lm}
=K



2008 CHetMAlSets| siAlSEetatis] M31d M1z
7 x&F& FAoR IAHFE AL roll, yES FAHO HAg71E  dAitel  wlwA e triangular
2 3 HdsE AL pitching, 255 TAHOR 3| Ad= fuzzifier® A}g38t L, ¥ A FEW2LS min-max 2
A& yawebil shoh < AME-3tH, ¥ H A 871 center of gravitydAS A
Quad-rotor UAV®] #lo] e &1& ffsir 3 g8t
A HAES obd 7 2.9 Zo] ¥, o]E o] &
slel © 1S AR ) IS et
o]—011 =5 WA Xoﬂol'%\‘:]'- [H }\]%Eﬂ O]A\i
29 2. 3D Quad-rotor UAV model.
o= 1w cosdeinteoa?+aindeind —
3= u,(coedeinse 0@+ aindeoa ) — —
- Fif,g . 13 4. Stabilization response
= —gtu!l )—— o ‘
*T T leoedoe 00T o 212 4.9} 7+o] 2wk PID Ao} 7)sh Fuzzy+1 4]0} 7]
,é. = Iﬂg_fﬂé 9] stabilization response® AlE#o]AS B3 LA
4 i, AlSk@ WAl AW PID Alo}7le] AEmh $5
.. .iiF . 5o 3lolglad
§=Iu3—1—ﬁiﬁ o= —|1_°]'ME]'-
o
¥
U, = |-r..F1 +.Fg +.F:3 +.F.'1 :'r'llm B =R du PIDA 79 Als MAS 95
Uz = I:-Fl _-F-'EZI"III'-'TI o] Fuzzy+l A|ojH2]& A|ets}lal, Quad-rotor UAV
= [—B+ANE 2 A%, olgate] AW W ABME sl A
vy= A -FB+FH-FANT PIDAS 7o Wlate] Aol Aol AHHASS el
3 A
2.2 Fuzzy+I control
Aokdt WA e 1Y 3 BEAES o] A Az g
Hol g oz oo a8t 249 W ES HA
715 AA AAFEANCE AL AL HA A o5 A [1] ©]7+<%, Two-wheel Balancing Mobile Robot of
of me} HAFEoe] o] Fo|AiL o] FH A= THA Fuzzy PD+I control Method, 2006.
A s S s 29E F, Aol vler Ak [2] Li-Xing Wang, A Course in Fuzzy Systems and
R~ | } : u plant |+ C Control, PI'E{I’IUCG Hall, 199.7.
controller [3] Kong Wai Weng, Design and control of a
Quad-rotor Flying Robot For Aerial Surveillance,
e Fuzzy SCOReD, 2006.
Controller . . . . e .
Ae [4] P.Castillo, Simple Real-time Attitude Stabilization
of Quad-rotor Aircraft With Bounded Signals,

219 3. Block diagram of Fuzzy+I controller.
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