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Design Optimization by Leveraging Cloud Computing
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With an increase in computing power, the design process based on the numerical
simulations has become universal. However, there are two major problems in this
computational design process. One is that the simulation process takes a long time if the
computational load is high and the computational resource is limited. The other one is that
the consideration and simulation update processes are also time-consuming because
designers need to explore the design space sequentially to improve the design quality based
on the simulation results. In this study, we demonstrate how to shorten the design-time
drastically using cloud computing, surrogate models, and mathematical optimization methods.
Additionally, a method to obtain deep insights without relying on the designer s skill is
established with machine learning. The proposed method was applied to design a LED
package substrate with considering thermal characteristics and manufacturing cost. First,
cloud computing was applied to conduct a sequential optimization with 80 iterations, which
results in a design-time reduction from 342 hours to 19 hours. In the second step, 80 cases
suggested by the design of experiments were simultaneously simulated by cloud computing
to generate response surface models, following to which we performed 5000 times sequential
optimization. This surrogate model-based optimization only required 25 minutes to complete
all the optimization processes, and, consequently, the latent conflict between thermal
characteristics and manufacturing cost was identified in short. The optimal solutions were
categorized into eight groups based on the design concepts by a self-organization map, which
enables us to understand how to improve the product performance and find a possible
patent application based on the valuable insights obtained from a variety of simulation
results. It is expected that the proposed method can accelerate a computational design in
various domains, allowing us to quickly provide superior products meeting the market
demands.
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Fig. 1 A typical design process with numerical simulations.
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Fig. 2 A schematic illustration comparing design time bet-
ween cloud computing and conventional computing.
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Fig. 4 Cross-section of LED package substrate and para-
meters to be optimized.

Table 1. Design variables.
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Fig. 5 Schematic view of direct optimization.
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Fig. 6 Schematic view of surrogate optimization.
(RSM represents the response surface model)
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Fig. 7 Direct optimization result.
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Fig. 8 Comparison between surrogate optimization result
and direct optimization pareto solutions.
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