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Optimization of an Unmanned Aerial
Vehicle Using Fuzzy Logic and
Multidisciplinary Design Optimization

This research tries to propose a method to solve problems related to
constrained multi-objective optimizations (implementation,
computation time, and simplicity). This method, based on fuzzy logic,
converts constrained multi-objective optimization problem into
unconstrained single-objective optimization problems so many of the
mentioned problems are solved. To demonstrate the efficiency of this
method, three multidisciplinary design optimizations of an unmanned
aerial vehicle have been performed. The aim of the first optimization is
to compare the performance of the proposed method with two well-
known methods of multi-objective optimizations. The purpose of the
second and third optimizations is to show this capability of the
proposed method that the designer, according to need, can consciously
change the degree of importance on the objective functions or
constraints. The results of the optimizations show that the
computational time has been reduced, and two different optimal
designs have been obtained by changing the degree of importance.

Keywords:  Multi-objective  Optimization,  Multidisciplinary ~ Design
Optimization, Fuzzy Logic, Gentic Algorithm, Unmanned Aerial
Vehicle

AFS ‘:.'.L.'b Lv’:.l& 3 "'*b.ﬁqb«u Lé)! 5

dnio oSl SlSe alSils aizne =)

it Oy i) i3l Sl
VOAYOVYYY

s os] (9550l odian g8) (655> b gal il
setayande@mut-es.ac.ir
Hbobuol s

M.R. Setayandeh'" and A. babaei*™

1- Mechanical University Complex,
Malek-ashtar University of
Technology, Iran, Postal Code:
158751774, Isfahan, IRAN

* Assistant Professor (Corresponding
Author): Email:
setayande@mut-es.ac.ir

** Ph.D. Holder



(g 31— sol)

ugbb La’x.l.cgo.\ig.m L.b).\m

dodde Y
b B de b S 4 ol 8 A a b
Olodige (ol lajls jl cawlio Sloj 85l 6 53 5 (ogrie
Phb slaby, & Wi b bl 1l ol g Ladlen
Tl Ko Caly g S (aja) o) leges it
Ao Slpid |y (die Mol & ) gy 4 Sdp
slp cwle (Rl S (phb Giledie sy,
G bl s 4 sl oS B0l i (b sl g,
IS Jude egrde (b 5B 3 1) lagts, ol
DS 2hb Gl gy oSS (g e
Gy Gl cwl Yegogenn b siluai
» Sl Gl ae b @ oliws (b
DVT a8l )55 ol sblie g pioten I Sl Lo
Cudlyi (gdgerin (S giledinge (5N 425
0SS ol 5o &Sl s @ bl ey alS ) slb e
3 plejen JSb 4 (phb 55 legdge don L
oo oaomy Cunle Jd> 0 503 (g jl g Wpd @S
5 ilwodly jlabis jl gaar sty «uiipe Al
Joals ety 1 sl )% ol Ul ilslne ylo;
Jo e GLIIS (lodinge sloby, Sl loges 13,55 oyl
Gy d ST (lodisry slagsbyy cnl Moo odlatul Jlue
Siloaige Plae b B 0 Ll il o ol Sen
W58 S A S 8L 53 (g0 iz 3Sles (i
S ae S 8l JSeT LSS sl oS Gl b
slagdyy b (pld 5 lages ahg) ool Ll cad by
ol Cop) JSde ol V] bl pus SbolS
9 Saa all Sl Gl b (Bles 3 (SLIS slagsd,
oo sl Sliwbre ploj S pogdle 3580 ol
JSie 103 55 silodine 393 ilwosly 9 Jlos! sy
(S 5 SLalS ) psl) ss5de iloaie slagds,
TV By b U elaylpl ) oslitl g bl e
P& Cwl 50 v LUl waoy Blue b agalse
S )l3 (eedgesia (b siloding 155 Sl
P bl wulgT ol o porde il
Jo Sy obel bl sl g5 il ol (98 Sibop
b pegaste sbedlb o b Suao 5 oeiile

Cawlld

1. Multidisciplinary Design Optimization
2. Evolutionary Algorithms

3. High fidelity Analysis Tools

4. Surrogate Model
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