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Tab.1 Optimization result of the model of Yangliuging foundation structure
300 MW turbine foundation structure o
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- - mE Tab.2 Optimization result of the model of
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2 3.530 0 3.3937
structure
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4 2.980 0 2.850 2 A5 A LR BT GBMO
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Tab.3  Speed-up and efficiency of Yangliuging

optimization model

IR AR A SR AL Jin it B/ %
AT 1 100
2
1.951 3 97.56
Processors
4
3.564 0 89. 10
30 Processors
GBMO
8
6.241 6 78.19
Processors
16

13.063 7 81. 65
Processors
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Tab.4  Speed-up and efficiency of Yuanbaoshan

optimization model
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A grid-based multi-objective optimization method

LI Zhao-jun'*, WANG Xi-cheng"'

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China;
2. School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: Engineering design optimization problems are mostly multi-objective, nonlinear and
implicit mathematical programming issues, and their evaluation requires the resolution of the finite
element analysis performed by a black-box commercial or professional software. These computation
intensive works result in huge computational consumptions. Therefore, the black-box optimization
method and grid computing technology are developed in the engineering optimization field. A set of
fairly well-distributed samples is first obtained by Latin hypercube sampling (LHS), and a Kriging
approximate model for the engineering optimization is constructed by using these sampling points.
Then, a combination of the optimal weighted expected improvement and grid computing technology,
named grid-based multi-objective optimization method (GBMQO), is developed to obtain a series of
Pareto solutions according to the weight coefficient distribution. An implementation of the method on
the China national grid (CNGrid) is discussed. The engineering optimization examples are given, and
the results show that the method has very high speed-up and efficiency and can be applied to the

engineering design optimizations under CNGrid environment.

Key words: grid computing; multi-objective optimization; black-box method; sampling guidance

function; expected improvement



