RS IEES D B2
AR AR IEESOBHOE

Bandung Institute of Technology ® Palar 1§+ ORjlFEE 2% PRl EHIC TRMWZL X9, KX, it
ZEFHPAMED 72 D OB E E T VICET 2RI NTE D £9. ZOE, HILKFIRERF
LR DA 4 FE RN FILFRRFRIC B T EH OB TR IND 20D, ORI TEEHEZ BV L
FL7 5%, BEoTIBMLIEE W,

L

HEF: £#M54% 18 108 (X) 15:00-16:00
WA RAERZRERZMARNR 1 SEREE
FTUIAVTIEHELZIFEDAIF, TEROBEVEDLERITIEBS LI L.
J&8: Explainable Surrogate Model: A Novel Framework for Engineering Design

Optimization and Exploration
Bi: Pramudita Satria Palar, Ph.D.

(Assistant Professor, Faculty of Mechanical and Aerospace Engineering, Bandung Institute of Technology)

ﬂ#&

Surrogate models are indispensable tools in engineering optimization, uncertainty quantification, and global sensitivity
analysis. Analyzing the inner mechanics of a surrogate model can help engineers to further understand the relationship
between the input variables and the output of interest. However, although most surrogate models can provide good
predictions, they are difficult to interpret without post-processing tools. With the rise of explainable artificial intelligence
(XAI), there is currently a renewed interest in data mining to aid designers in drawing important design insight from the
system being investigated. This talk will introduce the concept of “explainable surrogate model” that leverages modern
tools in XAI to “dissect” a high-dimensional surrogate model for extracting important information. In particular, this talk
will discuss how an explainable surrogate model can assist the process of design exploration and uncertainty quantification
through visualization of the input-output relationship and ranking the importance of input variables. This talk will focus
on Shapley Additive Explanations (SHAP), an interesting concept that originated from game theory and is now routinely
used in the general machine learning context. In addition, this talk will also discuss how to analytically compute SHAP
from a polynomial chaos expansion (PCE) model by exploiting the orthogonal nature of its bases. Several applications on
engineering functions will be demonstrated to show the capability of an explainable surrogate model in practical design

optimization.
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