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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
Auvailable 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 . " 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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© 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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Table 6 The design parameters from Pareto-frontier for beam width
uncertainty problem
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Table 5 The design parameters from Pareto-frontier for speed
uncertainty problem
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