[ Downloaded from mme.modares.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.10275940.1395.16.1.19.2 ]

20-10 yoye 1 o losis <16 0,95 1395 (133,93 ()30 SWle SwIiio ddxo

a3 el dsliale =
— —

y . £ : =

Oy Sl  wigo = & -
=[I\=

mme.modares.ac.ir T ks

Sl diug) (Smdw Cuload s 3951 9 (S8 (JHD S 087 b (S lwdand 9 (150
b= JL 8 g 5 &0 (Sl SIB Fmed uids

? saeniing watan wian 3l o g0 s 20aS o g3 Julis 4 alabolals (pann jaal s

Ol ol pag oy (18 0uSLiily (Kl pustipee 0081 ¢63 )8 (b iyl wlid )8 ggmsily =1
O oy oKl b oSl « Sile suig 0ISulS ool -2

St e oKl 26 il SilSlo puotie 01Kl olslil -3

aykoma@ut.ac.ir 11155-4563 | i gs0 o)l *

EXVEN Al ileWb!
JAS g colia lagiuaw syl (b 4 il dlie (pl )d (opiiyw 9 lalonlen 13 K555 LS slapiuww cucal 4 29 L JolS" (timg3 i
oy JS s 3980 iy (S E il a2 (i Slibes B3 S g5 okl Gy (g g g 005 a3y 1394 5 31 il »

1394 .21 ppl

i (gl )oK L G5 Colin s (S pslit 4y 0l gy 3 w2y gS o) 4 ol 285 il S S 039 (558 )l g
1394 3125 1cylo ,» 4

BABARY (6% dw Colld o ¢ s ol 031D presd day dw & (ol &L{ﬁ)l) G 9 ued Cudsl 9 (6)p e jeme Cudins

ol o &l coli= b B8 5y SO (6l « S5 0yl 5 (551 Blate an ol wdid 1)sSl oS 5 AL p 6 mad cudind e
1S5 ol N i e 5 LB -] .o 15 xla 5 sl i Sl s
9395 ilon sple o )3 idue 90 (2P IB pob 4 ]y ol 3o d92ge mgn il ) 4 b Bl (b & o s ol
Sygo ol g 9 b L] jpas b (6)by e 5 (5B Zusn ol uon Cuds by dw Al p (de dw Colla gl 3y Mo i)
Ay Ay ol odld pOvess (_5)‘.)).3 OlA,,a U9) 9 u.&.é] C’,SP 5 dlse L}.ﬁ‘ 2 0D 45|)| Lg)‘lé 292 Cudal WBx5 59y (S5 )‘l USB C;Lu ) 4._9)? S5 i yoSl

Design and simulation of a fuzzy-supervisory control system and an
optimized three-dimensional fuzzy carrot-chasing guidance algorithm for
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Due to the importance of autopilot systems in Micro Aerial Vehicles (MAVS), in this paper, first,
Received 22 August 2015 parametric guidance and control systems are designed and are then implemented on a simulated

Accepted 13 October 2015

‘Available Online 16 December 2015 nonlinear six-DOF MAV. The control system is fuzzy-supervisory and its gains are optimized using

genetic algorithm. For designing the guidance system, first, two-dimensional (constant height)
path following algorithms of vector field and carrot-chasing are developed to 3D algorithms. Then,

Keywords: .. . . . . L

Fu)zl\évy supervisory control an optlmlze_d 3D fuzzy _carrot—_chasmg gwdan_ce system is presen_ted using a com_blnatlon of the
three dimensional guidance system carrot-chasing geometric algorithm, fuzzy logic, and genetic algorithm. Augmentation of the fuzzy
fuzzy carrot-chasing algorithm logic to the carrot-chasing algorithm improves its performance significantly. In any autonomous

vector field algorithm

genetic algorithm flight maneuver, guidance and control systems affect the performance of the aircraft,

simultaneously. So, using a similar control system, the performance of the 3D carrot-chasing
algorithm, 3D vector field method, and the proposed 3D fuzzy carrot chasing algorithms are
compared with and without applying the wind external disturbance. Results have shown
significant superiority of the proposed 3D fuzzy carrot-chasing approach in the horizontal plane
of motion and the 3D vector field method in the vertical plane of motion.
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Table 2 Geometrical and physical parameters of the simulated MAV
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