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Original Research Paper Conceptual design optimization of spacecraft systems is a complex and multidisciplinary process.
Received 21 May 2014 In this case evaluation of the objective functions relies heavily on running iterative simulation
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models and analysis codes between various subsystems (such as structures, payload, electrical
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power supply, attitude determination and control, communication, command and data

handling).The conventional sequential optimization approaches to such a complex design

Keywords: o . . :

Spﬁ‘é“ecraﬂ problem is time consuming and does not guarantee to achieve the best compromise among the
Optimization various competing coupled subsystems, and may even lead to non-optimal design. In addition, the
Surrogate model design search space can be multi-modal, non-convex with multiple local minima and hence it is

Collaborative Optimization (CO)

: time consuming or difficult to rapidly evaluate trade-offs between various subsystems
GA algorithms

(disciplines). To address these issues, in this paper an efficient surrogate (response surface)
model-based multidisciplinary spacecraft systems design optimization technique with discrete
and continuous design variables is presented. The methodology is based on the utilization of
genetic algorithms (GA) for both system level and discipline level as an optimizer. Surrogate-
modeling as an efficient tool is also used to decrease computational cost in discipline (subsystem)
level within a collaborative optimization (CO) framework. Results obtained in this study show
that the method introduced in this paper provides an effective way of improving computational
efficiency of a complex space system design such as conceptual design optimization of a
spacecraft.
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1- Multidisciplinary Design Optimization (MDO)
2- Concurrently Subspace Optimization (CSSO)
3- Collaborative Optimization (CO)

4- Bi-Level Integrated System Synthesis (BLISS)
5-Robustness

6- Discipline

7- All-At-Once (AAO)

8- Surrogated Models

9- Polynomial Regression

10- Moving Least Squares Method (MLSM)

11- Kriging

12- Radial Basis Function (RBF)
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- Payload

- Structure

- Attitude Determination and Control System (ADCS)
Communication

Command and Data Handling (C&DH)

Energy Production System (EPS)

- Thermal control

Fairing

- Orbit
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