I STDRES

0?(5’@{?0 == f\“@ 2 § =

Sl g o

sl o515 - R . oliwl jug oololw sl f“-L‘ -}
STES T

A ollge s YA 35 30 55390 o o 5

oJz9 i jgel

@

PROPOSAL
# Hisien

e 99,400 LLT9 Gui'sd U1 590 % PERERH IS 65 ) TH T @0 e S ST A R4S



https://sid.ir/555
https://sid.ir/557
https://sid.ir/715
https://sid.ir/637
https://sid.ir/673
https://sid.ir/476
https://sid.ir/470
https://sid.ir/473
https://sid.ir/475
https://sid.ir/471
https://sid.ir/713

322-311 yoye 03 o ylosds (18 6,93 1397 I3 )3 ()30 SilKo JwIiye &lxo

A3 ke dolinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir TR

41&‘“‘3@.@5@0 g;"')b)é fj'-a& gs:ya}o.,\q%@@bb A N> Uje)leéﬁ“
OldF 395 (b 9
23308 0 yis (5340 &5 e 50 (530 & sSuns (peuns

ob@ ((Ql)@’ S5 L_(b) )A.f)ml (o oKuisly ‘La'ébm (ewdige ‘d):.‘f: da’.ﬂb -1
O {0l SESS (L) S el imiuo oKl Lablgn wiige oluiils —2
mortazavi@aut.ac.ir ,15875-4413 ., Gesio o)l 45

s Wlis YL
Soliadg)dn lgoe ¢ ]Sy Cabin wile 150 Slogoge Mgt 25 (23by Siloie & (Rl ) g o Sk w1 S ptag, Ao
5 Phb Slopite olgen Ay cpl (Sl 2l lajl ) sl s ol it Llgy g 3,Sles g pms (Sl ol ity 13193;3923 ig ::t):
€05 ]y alug 3,Slas 5 oud (b aTd 50 (ille coly lacunlad pis cpl i 5)d5) Conbad pas | 2V ) b s sl el 1396 sal 11 1ol 5 )
polie Lk sy 5 nholl gt Pl Car Bla) epdge N de b by A ) e b o 4l
Slagtyy 5 (Eedse L de (Phb lagiy) eSS e (2hb Gl jite Gl 4 Cond les et (SLb car @90, P
D9y Sy s cpl 13 3l (ghoag cueal pglie 5 6 R lSel (Kt Jlate Sl ol e o (LB e SRS L pslie (b R535 (aw j dlowy
Seiod S0 & e 5 ST 53,5 5 )3 b 03,555 b 5 aley S oosiie (Ao S pilie (Epdse N silodite R (o iz sl

;o . ; .. ol . o Ld s S8 g s (o |
2z Siledirr ol lyis 4 et (o990 vz pl Sl By skaie cal sl el aiBl drng Sk lacedad pas cod 3w cleiet 21

218 odlizel 350 i dix (gilodiate U39) 99 Ol 4 93k st (Lol UBg) 93 Oizpen 03,5 o (yre Canlad pus Covi (9550
b blgion o0 (Byme polis g (2990 Lz (b e Cyle Wm0 (LIS 35S (S 29 e amnlie (Bg) 93 @l 5 435
403 Sl dysS g (aladnd laptuns 25 b (aw ) dhwg Soln ) polis Pk g S e B

A new robust multidisciplinary design optimization framework for conceptual
design of an autonomous underwater vehicle
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The design process of an Autonomous Underwater Vehicle (AUV) requires mathematical model of
Received 01 December 2017 subsystems or disciplines such as guidance and control, payload, hydrodynamic, propulsion, structure,
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€ ¢ trajectory and performance and their interactions. In early phases of design, an AUV are often
Available Online 02 March 2018

encountered with a high degree of uncertainty in the design variables and parameters of system. These
uncertainties present challenges to the design process and have a direct effect on the AUV performance.

Ki ds: PP A A . N X . .

Mezvg‘g' s Multidisciplinary Design Optimization (MDO) is an approach to find both optimum and feasible design
AUV and robust design is an approach to make the system performance insensitive to variations of design
UMDF variables and parameters. It is significant to integrate robust design and MDO for designing complex

Simultaneously tactic and system design engineering systems in optimal, feasible and robust senses. In this paper, an improved robust MDO

methodology is developed for conceptual design of an AUV under uncertainty with considering tactic
and system design simultaneously. In this methodology, Uncertain Multi-Disciplinary Feasible (UMDF)
framework is introduced as uncertain MDO framework. Two evolutionary algorithms are also used as
Pareto-based Multi-Objective optimizers and results of two algorithms are compared. The results of this
research illustrate that the new proposed robust multidisciplinary design optimization framework can
carefully set a robust design for an AUV with coupled uncertain disciplines.
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5 Multi-Objective Particle Swarm Optimization (MOPSO)
" Non-dominated Sorting Genetic Algorithm II (NSGA-11)
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 All-At-Once

2 Individual Discipline Feasible (IDF)
3 Multidisciplinary Feasible (MDF)

* Collaborative Optimization (CO)
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uncertainty problem
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Fig. 7 The system effectiveness vs. speed deviations in off-design state
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Table 5 The design parameters from Pareto-frontier for speed
uncertainty problem
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