20-10 yoye 1 o plosts 16 0,95 1395 (1339 38 ()0 SlSo wJdieo a0

93 ol dolinle =
—5; =

Y . = i =

oy S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

Sl ding) (Swdw Sl s 5951 9 (GBI J 58 ey (Slwdas 9 (&5
b= Jb 8 g 35 &0 Sl SIB Fmed uin

2 gl KL PRRRVVRr ‘3‘;3.31 (S G0 diu ‘*ZLASGé.;.ui.) J:\s.:. ‘163L.sbl..s.b O:u.:.nJ:\.o‘ Sy

SR <o oKl (36 oSkl (SlSe wnkige ISl 63 )8 ok b)) sl IS somiils -1
Ol el g oy (b 0uSiily (Sl i 0aSisly odliwl -2

S5 ey oKy 18 0uSiil «SilSe pusige 008l )Lalisl -3

aykoma@ut.ac.ir 11155-4563 | i 3gsio )l *

S o oleYb!
J5S g coba lagiunw el (S bl dlde cpl > copmiiyw ab Glaloglgn )3 )06 LS clagiuwmw Cucnl 4 an g5 L JolS img sy llis
(Pl J S s 39550 (5loodly (S e (00T d > b llas 85, o g9y p 00el Casds g Ly 9 005 3l 1394 5150 31 2cdl,

o st s Ll G Sl tasw (b jslaie 4 Blodd digy S5 vl o) & ol e calps & 09 i )l 1394 o210
1394 5125 :cyls p )

OABALRY (S4n dw Colld o ¢ e Lol 03D presd day dw &y (b 31!2;)1) G 90 ued Cudsl g () (e jume s
& s S g0 ) wed e da el o . - < . £ KR .o 24551 .,L.K
ol o &l coli= b BY 5y SO (6l oS53 03,88l 5 (551 Blate an ol wdid 10)sS)l oS 5 AL B mad Codiad L9
5 cilons o . e i N B ot s sl sl oyl J s
O35 Silan sgle pp ) AiSu e dgme (KPS s 4 ]y ol 0Ses Og2ge ugr i hg) 4 (3B latle (A LS i s gl
3ySlos dunlio (HluSs J 58 piae 58,5 a5 0 b oplplo )b 185U Laglea 5,Sdas p lojon job 4 colia g S slapimw 15 g s i oS
Sygo o g 9 b GoliiE] jeas b (g)hy line 5 5B zush ol quon cudd gy dw b ALy g 4w Colia (ol ol s s ysSl
day & 0l 02l el ()0 Mo Bg) 9 (B CS > 3 dlhe (pl )3 0 W) (G5 Zugn cudad B9y s 3l Sl &8 )5 RSN

bl o (g0 Sy 53 £l pgw

Design and simulation of a fuzzy-supervisory control system and an
optimized three-dimensional fuzzy carrot-chasing guidance algorithm for
a fixed-wing MAV
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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 Decerber 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: .. . . . . . .

FU?ZA;, supervisory control an optimized 3D fuzzy carrot-chasing guidance system is presented using a combination 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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Fig. 27 Height error with applying wind disturbance
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