Objectives

Soft computing, machine learning and digital twin approaches to science and
engineering have become increasingly common. This growing interest is attributed
to the advancement of techniques that enable the generation, acquisition and
transmission of massive data across disciplines. Machine learning may refer to any
technique that gives computers the ability to generate interpretations from data
without relying explicitly on rule-based programming. The interest has grown
rapidly due to the exponential growth of data, improved facilities such as GPU
learning, Tensor Processing Unit, Evolutionary Techniques such as genetic
programming, Ensemble Learning such as random decision forests, and more
importantly the advancement of deep learning algorithms such as convolutional
neural network, and backward propagation algorithms, among many others. To
promote the development and application of machine learning and digital twin
(MLDT) technologies to the computational science and engineering (CSE)
communities, a new series of IACM Special Interest Conferences entitled
“Mechanistic Machine Learning And Digital Twins For Computational Science,
Engineering & Technology (MMLDT-CSET)” has been planned with the first one to
be hosted at San Diego during September 26-29, 2021.

The main objective of MMLDT-CSET is to bring together the diverse communities
that are interested in learning, developing and applying machine learning and
digital twins via computational science and engineering tools to a broad range of
engineering and scientific problems and to promote collaborations between
engineers, data and computer scientists, and mathematicians from federal
agencies, academia and industry in this field. A concerted effort will be to facilitate
participation from engineering firms and computer and software companies to
showcase industrial practice and identify challenges and needed MLDT
technologies in industry. To promote awareness of machine learning and digital
twins to the general public, we will also organize special public lectures, short
courses and demonstrations open to STEM high school teachers and students from
underprivileged schools in Southern California and other states. A Fellowship
Committee consisting of at least five respected scholars with diverse backgrounds
will be formed to evaluate fellowship applications, and special emphasis will be
placed on diversity and knowledge dissemination.
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Conference Topics

Track 1: Multiscale Materials and Engineered Systems

Track 2: Multi-Modal Generation of Big Data for Machine Learning

Track 3: Scientific and Engineering Digital Twins

Track 4: Advanced Manufacturing and Design Optimization

Track 5: Bio- Systems, Medical Devices, and Mechanistic ML Enhanced Diagnostics

Track 6: Reduced-order Modeling for Fluids, Solids, and Structures

Track 7: Injection of Mechanistic ML on Co-Design in High-Performance Computing

Track 8: Geosystem, Geostatistics, and Petroleum Engineering

Track 9: Data Centric Earthquake Engineering and Performance-based Design

Track 10: Infrastructure and Cyberinfrastructure Systems

Track 11: Technology Transfer for Innovative Scientific and Engineering Applications

Track 12: Mechanistic ML for the Ecosystem: Environment, Smart City, and Healthcare
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Track 13: Education, Outreach, and Funding Opportunities
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Frederic Barbaresco (Thales, France)
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Frank Liu (Oak Ridge National Laboratory, USA)

Yan Lu (National Institute of Standards and Technology, USA)
John Michopoulos (Naval Research Laboratory, USA)
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Michael Kaliske (Technische Universitdt Dresden, Germany)

Kazuo Kashiyama (Chuo University, Japan)

Benjamin Klusemann (Leuphana University Lineburg,
Germany)

Dennis Kochmann (ETH Zurich, Switzerland)

Ellen Kuhl (Stanford University, USA)

Location
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Majid Hojjat (BMW, Germany)
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Michael S. Triantafyllou (Massachusetts Institute of
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Jessica Zhang (Carnegie Mellon University, USA)

The conference will take place at Hyatt Regency Mission Bay, San Diego, CA, USA. San Diego is a city on the Pacific coast of
California known for its beaches, parks and warm climate. Immense Balboa Park is the site of the renowned San Diego Zoo,
as well as numerous art galleries, artist studios, museums and gardens. A deep harbor is home to a large active naval fleet,
with the USS Midway, an aircraft-carrier-turned-museum, open to the public.



