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My career of research in computational mechanics

Yong-Bin Yang

Distinguished Professor, Department of Civil Engineering, National Taiwan University

ybyang@ntu.edu.tw
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Physical Design for Heterogeneous Integration:

Challenges, Solutions, and Opportunities

Yao-Wen Chang

Distinguished Professor, Department of Electrical Engineering, National Taiwan
University

ywchang@ntu.edu.tw

ABSTRACT

Achieving power, performance, and area (PPA) targets in modern semiconductor design increasingly relies on More-
than-Moore heterogeneous integration, as the economic benefits of More-Moore on-chip scaling continue to
diminish. The escalating costs of advanced technologies, driven by EUV lithography, mask sets, fabrication, design,
and EDA tools, further reinforce this shift. Heterogeneous integration combines separately manufactured
components into higher-level assemblies, such as CoWoS or multiple packages on a PCB, to deliver enhanced
functionality and improved operating characteristics. Unlike conventional on-chip designs with relatively uniform
components and interconnects, the physical design of heterogeneous systems must accommodate irregular
component and board geometries, varying metal line widths, and diverse spacing rules among components, wires,
and pads. Moreover, it must address cross-domain effects spanning system-level, physical, electrical, mechanical,
thermal, and optical considerations, challenges not well captured by traditional chip design flows. In this talk, we
introduce mainstream heterogeneous integration technologies and design options, discuss their layout modeling and
associated physical design challenges, review key published solutions, and highlight promising directions for future

research in heterogeneous physical design.

Keywords: Power, Performance, and Area (PPA); More-Moore; More-than-Moore; Heterogeneous Integration;
Physical Design; Layout; Electrical, Mechanical, Thermal, and Optical Effects; EDA
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Semi-plenary(l)

From equations to emulators:
Recent advances in accelerating fluid dynamics

prediction with data-driven methods

Yi-Ju Chou (% i& 1)

Professor, Institute of Applied Mechanics, National Taiwan University

yjchou@iam.ntu.edu.tw

ABSTRACT

Recent advances in data-driven techniques have driven a surge in the development of data-driven methods for
predicting fluid dynamics. Unlike traditional computational fluid dynamics (CFD), which numerically solves partial
differential equations governing flow behavior, data-driven approaches aim to accelerate flow prediction using
modern statistical and Al technigues, resulting in surrogate or emulation models. These surrogate models generally
fall into three categories: data-fitting, multi-fidelity, and projection-based methods. While data-fitting methods focus
on point-to-point predictions, this talk will highlight our recent work in the second and third categories. In the multi-
fidelity category, I will present two models: a multiscale modeling framework for granular flows using active
learning, and a tensor-based neural network for turbulent flow modeling. The former leverages Gaussian Processes
to connect microscale and macroscale simulations, while the latter improves the accuracy of low-fidelity turbulence

models using neural networks. In the projection-based category, we introduce a flow emulator for predicting the
19



spatiotemporal evolution of turbulent wakes behind blunt bodies. This model combines spectral proper orthogonal
decomposition with kriging techniques. Following this overview of our recent progress, | will discuss key challenges

and future directions in the development of data-driven flow prediction models.

Biography
® NTU Academic Advancement Youth Chair Professorship, 2025.
® Young Scholar Award, Society of Theoretical and Applied Mechanics of Taiwan, 2021.

® Li-Jin Research Award for young scholars, College of Engineering, National Taiwan University,
Taipei, Taiwan, 2020.

® Excellent Young Scholar Award, Ministry of Science and Technology (MoST), Taiwan, 2017-2021.

® Paper Award for Young Researchers, 8th Across-Strait Shock Wave/Complex Flow Symposium,
Hong Kong, 2016, 2018.

® Outstanding Teaching Award, National Taiwan University, 2020.
® Excellent Teaching Award, National Taiwan University, 2014, 2015, 2016, 2017, 2019.

® Outstanding Paper Award for Young Scientists and Engineers, Hong Kong Institute of Engineers,
Hong Kong, 2010.
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Semi-plenary(ll)

Computational plasticity for bio-inspired structural

materials
L - A~ \
- :
1
E

Li-Wei Liu

Associate Professor, Department of Civil Engineering, National Taiwan University

liweiliu@ntu.edu.tw

ABSTRACT

Bio-inspired structural (BIS) materials are synthetic composites designed by imitating the microstructural features
of biological materials, offering attractive properties and significantly better performance than their constituents.
Among BIS materials, the cellular material is one kind of man-made material with the cellular microstructure. It is
inspired by many natural materials such as wood, cork, and bone, which is renowned for its stiff yet lightweight
characteristics. To explore the mechanical behavior of the cellular materials, many investigations have been
conducted, and these strengthen the performance of the cellular material. In this study, we investigate the plastic
behavior of 2D cellular materials and especially focus on the yield surface evolution of 2D cellular materials. The
finite element simulation of cellular materials with different microstructures is adopted, and the representation block
approach is selected to study the initial and subsequent yield surfaces of cellular materials. To establish the proper

finite element model of cellular materials, the size effect analysis and the boundary effect analysis are conducted,
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and the yield point determination is proposed. For the detection of initial and subsequent yield surfaces, the probing
path and the preloading path are designed. In addition, in order to study their plastic behavior accurately, we propose
an elastoplastic constitutive model that incorporates anisotropy, tension-compression asymmetry in yielding, and
nonlinear anisotropic hardening, along with its associated plastic integration scheme. The integration is based on
the internal symmetries of the model, which relies on Lie algebra and Lie group theory, and efficiently solves the
nonlinear coupled ODEs for stress while automatically satisfying the yield condition. The proposed model and
integration method have been successfully implemented in the user material subroutine (UMAT) of the finite
element software ABAQUS. Using this finite element framework, we conduct the simulation to detect the yield
point of cellular materials under different loadings and then to investigate their yield surface evolution. Furthermore,
the same methodology has been applied to the investigation of the yield surface evolution of cellular composites.
The influence of the microstructures on the yield surface evolution of both cellular materials and cellular composites

is carefully explored in this study.

Keywords: Plasticity, Return-free integration, Bio-inspired structural materials, Cellular composites, Yield
surface evolution

Biography

Dr. Li-Wei Liu is an Associate Professor in Department of Civil Engineering, National Taiwan University. He
received his Ph.D. degree in Department of Civil Engineering, National Taiwan University in 2009. From 2009 to
2014, he worked as a Post-Doctoral Fellow; and from 2014 to 2018, he was an Assistant Research Scholar with
National Taiwan University. He was also a Research Fellow with Institute of Thermomechanics, Czech Academy
of Sciences from 2017 to 2018. After that he moved back to Taiwan and became an Assistant Professor in
Department of Engineering Science, National Cheng Kung University from 2018 to 2022 and an Assistant Professor
with National Taiwan University from 2022 to 2025. He has expertise in “theoretical, computational, and

experimental plasticity;” “theoretical and computational study of constrained systems;” and “applications of

hypercomplex (Clifford) analysis in anisotropic-coupled mechanics.” Now he focuses on “experimental, theoretical,

/13

and computational study in multiscale plasticity;” “coupled mechanics of anisotropic and isotropic materials;”

“mechanics of soft biological tissue;” and “mechanics of bio-inspired structural materials.”
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Semi-plenary(l11)

Scale-resolved Simulations of Gravity Currents
Transport Processes: Insights from Turbulent Eddies to

Engineering Solutions

Ching-Sen Wu

Professor, Department of Civil Engineering, National llan University

olivercswu@niu.edu.tw

ABSTRACT

The prediction of suspended sediment motion in fluvial systems serves as a key technology for understanding the
gradual sediment transport and deposition processes. Gravity currents, as flow phenomena driven by density
differences, constitute the core turbulent transport mechanisms controlling suspended sediment dynamics in riverine
environments. In this talk, we employ scale-resolved simulations based on high-resolution large eddy simulation
(LES) that bridge fundamental turbulent eddy dynamics analysis with practical engineering applications. Unlike
commonly used depth-resolving models in engineering applications, our approach captures three-dimensional
turbulent characteristics that these models cannot easily resolve. The research addresses specific engineering
challenges in reservoir desilting during non-typhoon periods. During these periods, gravity currents not discharged
through desilting conduits become susceptible to energy dissipation before probabilistic settling due to

topographical constraints. Through high-fidelity numerical modeling, this study analyzes the interaction
23



mechanisms between gravity current turbulent structures and underwater obstructions, quantifying their effects on
momentum flux characteristics and sediment-carrying capacity. Based on both qualitative and quantitative analysis,
we develop underwater structure configurations that more effectively enhance reservoir desilting efficiency. Overall,
this research captures multi-scale turbulent characteristics, from high-energy large-scale eddies that dominate
momentum transport to small-scale dissipative motions, controlling suspended sediment transport processes. By
analyzing the small-scale evolved vortical structures in simulations, we propose an alternative engineering solution,

providing practical strategies for water resource management in reservoir.

Keywords: Gravity currents, Large eddy simulations, Turbulent transport process
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Semi-plenary(1V)

Compressive Behaviors of Fiber Composites and

Composite Sandwich Structure

Jia-Lin Tsai

Professor, Department of Mechanical Engineering, National Yang Ming Chiao Tung
University

jialin@nycu.edu.tw

Biography
National Yang Ming Chiao Tung University Outstanding research award, 2013.
National Yang Ming Chiao Tung University Outstanding research award, 2012.
National Yang Ming Chiao Tung University Good Teaching Award, 2011.
National Yang Ming Chiao Tung University Outstanding research award, 2011.

Gao Jing Sui guide students’ 100 National Mechanics Conference Student Paper Competition (solid

edge material group) — a masterpiece,2011.

Best Paper Award, The 3th International Conference on Multi-functional Materials and
Structures,2010.

National Yang Ming Chiao Tung University Outstanding research award,2010.

National Yang Ming Chiao Tung University Good Teaching Award,2009.
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Research Interests
Nanocomposites
Micromechanics and microstructures
Fracture mechanics and failure analysis

Dynamic experimental mechanics
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MSO05 Yun-Che Wang
Energy Source
Applications of Al/ML in Computational Mechanics and )
MS06 ) ] Tsung-Hui Huang
Engineering
MS07 Recent Advances in Acoustics and Vibration Jung-San Chen
MS08 An Adaptive Seismic-Damping Structural Systems Lyan-Ywan Lu
Advances in Artificial Intelligence-based Approaches for )
MS09 S L Shieh-Kung Huang
Applications in Civil and Structural Engineering
MS10 Computational Mechanics in Seismic Metamaterials Tungyang Chen
Recent Advances in Computational Biology and Biomedical _ _
MS11 ] Wei-Wen Liu
Science
Computational Physics and Mechanics of Biological and Bio- o
MS12 o ) Li-Wei Liu
inspired Structural Materials
MS13 Emerging Frontiers in Computational Fluid Dynamics: Advanced Yi-Ju Chou
Applications and Innovations Ching-Sen Wu
MS14 LEHERRET LR AT P
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3 A | A R Al kR IV
p 91 26 p(E¥T) 91 27 p(EH=)
R
14:30~15:45 | 16:00~17:15 | 09:45~11:00 | 11:15~12:30
3
107(1 1) MS09 MS09 - -
108(1 1) MS05 MS14 MS11 MS04
1| 1151 #) | MS03 -+ MS12 MS03 + MS12 MS03 + MS12 MS03 + MS12
2| 117(1 #) - - MS10 MS10
- | 22102 ) MS08 MS08 - -
4 | 402(4 1) MS06 MS06 MS06 MS02
403(4 #) MS01 MS01 MS01 MS01
404(4 H) MS07 MS07 MS13 MS13
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MS-01 BEM/Meshless method and scientific computation workshop
Chair / Ming-Cheng Shiue Room/ 1 #2 - 4403

p e AR 3% B

Overview of TWBEM and recent work of NTOU/MSV on degenerate

10:45~11:10 | it 7
scales of BEM for (N, k) polygons

11 : 10~11 : 35| B % = |Long-time stability of time stepping schemes for the incompressible flow

Parallel Finite Element Simulation of the Semi-Static Biot Model with

11:35~12: 00 | &t F % . :
Applications to Cerebral Fluid Transport

12 : 00~12 : 10 < AR
12 : 10~13 : 30 = %
13 : 30~15 : 00 < g
15 : 00~15 : 30 FBLpE
Analytical study of piezoelectric problems with an inclusion under antiplane

15:40~16 : 05| & 5 %
shear

Fast High Order Calculation of Potentials and Forces for Infinite Domains

16 : 05~16 : 30 | it
e based on the Nested Grid Discretization

16 : 30~16 : 55 | #+4r i+ |On Multiple-Precision Computing in Trefftz Methods

18 : 10~21 - 00 9L %

DATE. 2025.09.27. SAT.
MS-01 BEM/Meshless method and scientific computation workshop

Chair / Ming-Cheng Shiue Room/ 1 #2 - 4403
P Y il WAL P /5B
SH-wave scattering problems by using the boundary integral quadrature

09 : 40~10 : 05 |3 #3%
> i method

A two-grid Spectral Deferred Correction Method for the generalized

10 : 05~10 : 30 [}k & % _ . . : ,
Multi-Order Fractional Differential Equations

Hydrodynamic performance of floating and submerged structures for

10 : 30~10 : 55 |H. Behera . .
wave energy extraction and coastal protection

11:10~11: 30 P 5

32
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# i |

winwmi | |DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

Advances in Artificial Intelligence-based Approaches for Applications in Civil and

MS-09 . .
Structural Engineering

Chair /% #% ~
' |Room/ 1 42 4107

pEE W Y i AAL B
MS09-09 Robotic Inspection of Surface Damage Using Deep Reinforcement
14:30~15:00 Learning and Continual Learning
(KEYNOTE)

i¥%  |Yung-I Chang, Rih-Teng Wu

FRF LR G B R F Y S AL Bl Y
15:00~15:12 | MS09-01 |& & »c

e ?g]?%rm

ﬂ Hp

33
AP I A G e D
15:12~15:24 MS09-02 f“@;“ e

‘\’J\\-

’}?f‘:‘”@‘f—i e S ST RN S

[ <E ¥ s

Structural Cross-Section Design Optimization under Nonlinear
Response-History Analysis using Graph-Based Reinforcement
Learning

15:24~15:36 MS09-08 - . - -
Ting-Jui Hsu (374 % ), Kuang-Yao Li (% %), Wei-Tze

¥ |Chang (% & &), Yin-Nan Huang (5 * ¥ ), Chuin-Shan
Chen (& 12)

Nonlinear Response-History Analysis Prediction with Deep Learning
for MultiObjective Optimization in Base-Isolated Reinforced
Concrete Structures

15:36~15:48 MS09-10
Chon-Hei Chan (Ft % ), I-Hsiang Chang (3% % #v), Wei-

£ |Tze Chang (5 /& %), Yin-Nan Huang (% * ¥ ), and
Chuin-Shan Chen (Ft & 42)
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winwm# | |DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

MS-05 Computational Mechanics of Materials with Internal Structure or Energy Source

Chair /

Room/ = 42 - 4108
Yun-Che Wang

per R B i B

Coupled-field Modeling of Magnetoelectric Behavior in Layered
14:30~14:40 MS05-01 \Composite Materials

T’F‘ﬁ Pi-Han Chen, Chien-hong Lin

Stability of Composite Materials Having Internal Energy Sources

14:40~14:50 MS05-02 » : : .
¥4  |Yu-Ching Lai, Ren-He Liao, Yun-Che Wang

Negative Thermal Expansion in Materials with Microstructure

14:50~15:00 MS05-03

¥%  Chien-Chun Shen, Li-Xing Wang, Yun-Che Wang

Microstructure Induced Length Scale Effects in Chiral Cosserat
15:00~15:10 MS05-04  |Solids

¥%  Cheng-Wei Mai, Wan-Chun Lo, Yun-Che Wang

Internal Energy Induced Extreme Piezoelctricity and Pyroelectricity

15:10~15:20 | MS05-05
¥%  Chenghsuan Way, He-Huan Chen, Yun-Che Wang

Extreme Thermal Properties of Composite Materials
15:20~15:30 MS05-06

f’F—‘ﬁ Yu-Jie Hsieh, Ming-Han Hsieh,Yun-Che Wang

Auxeticity in Materials with Microstructure

15:30~15:40 MS05-07

f’F—‘ﬁ Chia-Ju Lee, Chian-Yung Lin, Yun-Che Wang
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DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

MS-03 Computational Materials and Statistical Mechanics

MS-12 Computational Physics and Mechanics of Biological and Bio-inspired Structural
Materials

Chair /

Shu-Wei Chang

Room/ = #2 = 45115

P e e AR P
First-Principles Design of Na-lon Solid Electrolytes: Substitution
14:30~14:45 MS03-17  Effects and Stability in Chemical Space
¥4  Chi-Hsuan Lee, Chun-Wei Pao
Simulation of fluid—-ion transport through biological nanopores on
14 :45~15:00 MS12-01 |GPUs
¥4  Kumar Saurabh, Maxim Solovchuk
% & ANM edge :c 2 DIffSBDD st i v ¥ K34
15:00~15:15 MS03-09 |3
T 22>, %im
F AR IR HM R 30 = IR R R SRR K
15:15~15:30 MS03-11 e 5
T BAR, KA
B3t BERFEAEAN-RAaZ il Rag i okagns 3 8
15:30~15:45 MS03-02 |#-% 2 3 &

B RS
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# 533 | |DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

MS-08 An Adaptive Seismic-Damping Structural Systems

Chair/ jg-# =~ |Room/ 1 #%- 4227

per R B i B

Nonlinear Simulation of Bridges with Polynomial Friction
MS08-10  |Pendulum Isolators

14:30~15:00 . X
(KEYNOTE) e Tzu-Ying Lee, Lyan-Ywan Lu, Wen-Hsiao Hung, Tzu-

P Chung Chen

353 FEMAP695 2_ [f & & oo # 2 R pife B4 45 34

15:00~15:12 MS08-06 ; S — S 8
TF%" W53, R, 55'7'1?- % REL, W § X

FEFRFEERG T2 @A BT LR BRRRF ]

15:12~15:24  MS08-07 ok REF, 144

AIER B CE Y TD3 2 %;&%M%i‘%ﬂ i

15:24~15:36 MS08-08
IT:‘"fqz HF K], X8 Bﬁ ®

”‘%;}W%rﬁ»%{[@lfﬁf&ﬁ, Lz IanLlp.‘ 5@5@

15:36~15:48 MS08-05

I't"fqz i;l Fx, Bt FReIh
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DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

MS-06

Applications of AI/ML in Computational Mechanics and Engineering

Chair /

Tsung-Hui Huang

Room/ 1 #2 = 4 402

P Y ETR L WA P
Mechanics Augmented Machine Learning for Constitutive
14:30~14:45 MS06-01  Modelling of Meniscal Root and Articular Cartilage
f’Fﬁ Yu-Chun Chou, Tsung-Hui Huang, Rosti Readioff
FE-IMN 85 ¢ B {22 3047 & HHR 1 0 R iR
14:45~15:00 | MS06-07 e x Peng-An Chen (F& 7% ), Ting-Ju Wei (#.2£15), Chuin-
' IShan Chen (r# 4 1%)
Polyflow-Based Simulation and Analysis of Die Swell in
15:00~15:15 MS06-10  Viscoelastic Fluids
¥%  Ruo-En Chin, Chi-Hau Yu
Active Learning Guided Polymer Materials Design
15 15 ~ 15 - 30 MS06.-03 ) Yu-Chieh V\{eiFiﬁ«i A), Wei-Che_Carlan‘g (& 3% 1),
£%  |Chen-Yu Pai(s EI@?]), Po-An Tsai(%1 %),
Chin-Wen Chen (& 4% < ), Chuin-Shan Chen (f# i 47)
Piezoelectric Oscillation System for Accelerating Antibody—Antigen
Reactions in Thin-Layer Solutions
15:30~15:45 MS01-10

ok Yu-Ting Lin, Yu-Hsi Haung, An-Bang Wang, Wei-
1
f lwen Liu
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#irwmi | |DATE: 2025.09.26 (Fri.) TIME: 14:30~15:45

MS-07 Recent Advances in Acoustics and Vibration

Chair/ %z 3 Room/ 1 42 = 42404

P R ECRE L AL

An efficient FSI analysis method based on immersed FEM and
MS07-08 virtual coupling forces for sloshing analysis and immersion cooling
14:30~15:00 applications

(KEYNOTE) 5 T :
e You-Rui Zhang, Jhih-Siang Yang, Wen-Chen Wu, Ting-
Foolyi Li, Hung-Jen Su, Chien-Kai Wang, Chien-Hao Liu

LY R RIRRF RERTHRL REEAH
15:00~15:15  MS07-01 php it RAREF R RIT AL RES A

T REE oMER S EBE%A IR

Design and Analysis of an Extended Buckled-Beam Piezoelectric
15:15~15:30 MS07-06 Energy Harvester with Bi-stability

T’F‘ﬁ Wen-Po Sun, Wei-Jiun Sul

it % Bayesian d i i B 2R3 E G MR IR 2R
15:30~15:45 MS07-03 |4

e

% [EaE 2T
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DATE: 2025.09.26 (Fri.)

TIME: 16:00~17:15

MS-09

Advances in Artificial Intelligence-based Approaches for Applications in Civil and
Structural Engineering

Chair/ & #5% ~
L |Room/ 1 4% - 4107
LY ¥
e Y Y S i B
16:00~16:12 MS09-03 %%irgb LELEL L g\L %@l, R RRET
FE R Ew Rk, MY
A Multi-Agent Framework for Technical Report Generation and
Automated
16:12~16:24 MS09-04 Compliance Checking
Yi-En Huang (% ¢ &), Chun-Yun Chou (% % %), Mei-
#% |ManHo (i % %), Yi-Hsiang Chen (fit =7 3),
Jacob J. Lin (+k2 #), Chuin-Shan Chen (Ft # +5)
Deep Feature-based Visual-Inertial Odometry for Autonomous UAV
Navigation in GPS-Denied Environments
16:24~16:36 MS09-05 Chia-Yu Fan (5= M) Cheng-Yen Chan (& -k 33),
f’f—*ﬁ Wei-Tze Chang (5& & # ), Chuin-Shan Chen
(M 42)
16:36 ~16:48 MS09-06 & % /;j}i Al ;? ;Wﬁ ilhd #F h ]:E e ,TL it
T |WHe REE BLP, mE{
16 :48 ~17:00 MS09-07 & % + ke %ﬁ% m/ﬁ F%;E ;Eljiﬁ%;#ﬁ% i,i“ P,;Z
T |7 F=, HHe REE LR, mE{
Deep Learning—Based Classification of Infrasound and Seismic
Signals for VVolcanic Monitoring at the Tatun Volcano Group
17:00~17 - 15 MS09-11 Jye-Hwang Lo (% ##&), Wei-Tze Chang (3 & %), Ya-

Chuan Lai (# #&4% ), Min-Hung Shih (2 % 5+), Cheng-
Horng Lin (#& 1 %), Jen-Yu Han (& i=#t), Chuin-Shan
Chen (% 42)
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DATE: 2025.09.26 (Fri.)

TIME: 16:00~17:15

MS-14

A HEIRET LR A H

Chair /| #5435

Room/ 1 #2- 4108

e Y Y S AL
Warpage and Stress Analyses of Fan-out Packaging with Different
16:00~16:10 MS14-07 |Carriers
¥4  |Chih-Ping Hu, Chun-Chieh Hung, Sheng-Jye Hwang
The latest trends in heterogeneous integration and examples of its
16:10~16:20 MS14-04 |application
T’Fiﬁ Jun Mizuno, Yu-hao Lo
Numerical Investigation and Turbulence Model Comparison of
Indoor Air Flow with Turbulent Inflow Conditions Using
16:20~16:30 MS14-05
OpenFOAM
T'Fdﬁ Wu Yu-Ting, Liu Zhelun
Numerical and Experimental Validation of Capillary Underfill Flow
16:30~16:40 MS14-06 |in Multi-Chip Modules Using 3D, Hybrid, and Hybrid EBG Models
¥  |Shen Li-Hsuan
Prediction and Optimization of Substrate Warpage Using Machine
16:40~16:50 MS14-01 |Learning and Reinforcement Learning
T4  |Chih-Chia Chang, Chi-Hau Yu
Substrate Design Automation - Al Optimal Layout Planning
16:50~17:00 MS14-02 - : ———
T4  |Ching-Tai Pai, Chi-Hua Yu
Al-Enhanced Structural Design for Optimal Thermal Management
17:00~17:15 MS14-03  |in High-Power Microfluidic System

¥4  |Muhammad Firman Friyadi, Chi-Hua Yu
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DATE: 2025.09.26 (Fri.)

TIME: 16:00~17:15

MS-03 Computational Materials and Statistical Mechanics

MS-12 Computational Physics and Mechanics of Biological and Bio-inspired Structural
Materials

Chair /

Shu-Wei Chang

Room/ 1 #2 - 4115

e Y ETR L AR P
BB L FArE 285 CALPHAD ehi 658 8 ¥ 2 4 9l 42—
16:00~16:12 | MS03-10 |5 H B
T [HER, 3R, Rt
1612~ 16 - 24 MS03.14 z %é B %Ezf L,:' A TS W BRI RIE IR R TG
I LEES
o ERE VAR PUEAR R A R PET
16:24~16:36 | Ms0s-12 |~ — : : :
e Tsai-Chin Chen, Shu-Wei Chang, Jin-Yuan Lin, Chang-
R wei Huang
Coarse-Grained Molecular Dynamics Investigation of Free VVolume,
Chain Ordering, and Entanglement Evolution in Polyetherimide
16 36~ 16 - 48 MS03-05 under Uniaxial Tension
Zong-Yun Tsai (3 7 #%), Wei-Che Chang (3& 7z 7),
T4 |Hui-YuYu (%5 fﬁl), Chin-Wen Chen (F& 44 < ), Chuin-
Shan Chen (F % %)
16:48~17:00 MS03-03 %A ﬁi‘% ?jf mf /i; ffb%i (A L iﬁi] &% -
't R, R, kT, 5V
Machine Learning Analysis of Sputter-Deposited Electrocatalysts
for the Hydrogen Evolution Reaction in Alkaline Water Electrolysis
17:00~17:15 MS03-07 |and Anion Exchange Membrane Water Electrolysis

e Jo-Han Huang, Chia-Ching Chou, Yung-Liang Tung,
P Jian-Zhang Chen
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# n#%# 1l |DATE: 2025.09.26 (Fri.) TIME: 16:00~17:15

MS-08 An Adaptive Seismic-Damping Structural Systems

Chair/ &% # |Room/ 1 #%= 4 227

i < o ;ﬁ?‘i%\ p
MSO8'01 ‘L’& *H: @'\r \‘/J ./u7 EH;?
16:00 ~ 16 : 30 BERERAHHL LA S TRENER

(KEYNOTE) f’r;ﬁ R4 1L, fé»‘z\;;% A

AP R RA BN RSHSPHG T 2GS 2GR
16:30~16:42 | MS08-02 P2 v R4 5-Ucip i

T% |mE R, AH#HE

PR A T BRI L B2 A6 NIRRTk A F Rk
16:42~16:54 MS08-09 [&

e (R A, HEIE HRE G, B, TR =

RSN Bk R R

BRI ERET R BT BKGT

17:06~17:15 MS08-03

TR B
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DATE: 2025.09.26 (Fri.) TIME: 16:00~17:15

MS-06

Applications of AI/ML in Computational Mechanics and Engineering

Chair /
Tsung-Hui Huang

Room/ 1 42 = 4% 402

e Y Y S AR
16:00~16:18 MS06-02 ﬁﬁq/#gc%g éﬁ%hﬁjﬁ R f%‘;f;\ m#ﬁ REYRIARLFA
TR, BER, B AR
A Foundation Model for Composite Microstructures: From
Reconstruction to Multiscale Simulation
16:18~16:36 MS06-08 : : PSR :
(& Yen-Ming Lu (& 7 4%), Ting-Ju Wei (#.2£7), Chuin-
' IShan Chen (ft  1%)
Al-Driven Optimization of Woven Composite via Integrated Deep
16:36~16:54 MS06-11 |and Reinforcement Learning
F%  |Mao-Ken Hsu, Chi-Hau Yu
Po AT BN IR R M R R S R
16:54~17:15 MS06-04 Yi-Ting Lu (& 2 2£), Ting-Ju Wei (%.2£75), Chuin-

{e%

' |Shan Chen (rf # 1%)
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DATE: 2025.09.26 (Fri.) TIME: 16:00~17:15

MS-07

Recent Advances in Acoustics and Vibration

Chair / 7% 3

Room/ = #2- 45404

P R T~ S s i
FrRFELGFREEBRABEEIMALE
16:00~16:30 MS07-09 3\,,}" ’ 4 ,4 L B =
lF‘ﬁ MU, F R
Anisotropic Deformation Analysis and Registration Field
Equilibrium Smoothing Method in tiling EXLLSM
Chia-Yu Liu ( 81 %4%=) , Yu-HanChen (ft % 3% ) ,
16:30~16:42 MS07-07 . . (_ w42 ( #)
e Po-Ting Lin, Yi-Fen Cheng,
f |chien-Kai Wang ( 2 2=¢¥+) , Bi-Chang Chen ( F#& k&
-2
i)
Extreme response of uncertain harmonic vibrations in mechanical
systems: A novel theoretical approach with finite element analysis
16:42~16:54 MS07-05 - - :
L Chien-Kai Wang ( % #=¢+) , Szu-Chi Huang (% &
| Fl ﬁ{’;& )
R PR AT ESCTE SR E S 2 AT F A
16 :54~17:06 MS07-04 | ~ 7
i’f—*ﬁ’ Makss o Rt ME o 2 aEde
A Metabeam with bow-like local resonators
17:06~17:15 MS07-02

e [fRER ok, BER
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DATE: 2025.09.27 (Sat.) TIME: 09:45~11:00

MS-11

Recent Advances in Computational Biology and Biomedical Science.

Chair/ %3z =

Room/ 1 #2 = 4 108

e Y ECRE b WAL
RIS A i I SLPE RAB ST B v 2 7
09:45~10:03 | Msiiol | ?,"”}% = G kel R j ,
IF'%Z PEeRE S R A S KlIRY T XS G
R RS Y HAFTER] T 18 R RBIRMF ERRA T
10:03~10:21 MS11-02 E]}i %:ﬁ " Jflrg - Rty
TH AN ke Flme
Numerical Investigation of Flow Effects on Antibody-Antigen
10:21~10:39 MS11-03 |Binding Efficiency in Thin-Film Immuno-Coating
f’F—‘ﬁ Jen-Yu Hu, Yu-Wen Chen, Yi-Ju Chou, An-Bang Wang
De novo Design of Carbon Monoxide-Catalyzing Enzymes Using
Molecular Dynamics and Deep Generative Model
10:39~11:00 MS11-04 : - :
e Shisng Ling-Huang, Chang Chang-Chun, Chang, Chi-
P Hau Yu
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DATE: 2025.09.27 (Sat.)

TIME: 09:45~11:00

MS-03 Computational Materials and Statistical Mechanics
MS-12 Computational Physics and Mechanics of Biological and Bio-inspired Structural
Materials
Cha|r/.L|-We| Room/ 1 #2.- 4115
Liu
e Y ETR L AR P
Distortional hardening behavior of cellular composites
09:45~10:00 MS12-02 — - ———
©%  |Guan-Ting Yu, Li-Wei Liu, Cheng-Hao Chuang
FI* BRI R EREEF A2 f b BT
10:00~10:15 MS03-08 |[£ ¥ feBRi5F J&
TR E P ER
Effect of Elements Ratio on the Mobility and Stability of High
10:15~10:30 MS03-15 |Entropy Alloy Dislocation
¥  |Yu-Hsiang Wang, Po-Yu Yang, Chun-wei Pao
Bridging Data Scarcity in Structural Health Monitoring with Physics
10:30~10:45 MS03-13  |Guided Conditional Diffusion Models
it  |Chao-Sheng Hung, Rih-Teng Wu
10:45~11:00 MS12-03 i i,ﬁ A f%ﬂﬁ el b
% |2E% %kim
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winsmi Il |DATE: 2025.09.27 (Sat.) TIME: 09:45~11:00

MS-10 Computational Mechanics in Seismic Metamaterials

Chair / 3% ®4Z |[Room/ 1 #% - 4117

P R Y % i B

BRI RACHRLS £ R TR RORE A 1T A

09:45~10:00 | MS10-02
T |8 e SE, e ¥, 5 L), R

Z AR AR IRT S
10:00-10:15 | MS10-08 [P ALHA TS

T |AHH LB

BEFBMES R L RN R QTR T

10:15~10:30 MS10-01

T¥ 3Rk Wi FLG FEF S LG

B0 LA E A HERD 4 R R P e
10:30~10:45 MS10-06 |3*f

¥ |iwe wEALE O R

TR AR L B B T R P AR P ]

10:45~11:00 MS10-07

[ &, g
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winsmiE Il |DATE: 2025.09.27 (Sat.) TIME: 09:45~11:00

MS-06 Applications of AI/ML in Computational Mechanics and Engineering

Chair /

) Room/ 1 #2 = 4 402
Tsung-Hui Huang

gy o S WAL P

09:45~10:00 | MS06-05 f P2 457 + AR

i 'F'% poiE s, Za

From Deep Material Network Toward Polycrystal Informatics:
TACS-GNN-ODMN framework

10:00~10:15 MS06-09 — : e .
Zih-Jing Yang (# =+ #x), Ting-Ju Wei (#.2£13,), Chuin-

Shan Chen (f & 1%)

¥
A

Reverse Design of Bio-inspired Layered Structures Combining
10:15~10:30 MS06-12 |Deep Learning and Reinforcement Learning

T’FT;‘ Hsu-Li Mao, Chi-Hau Yu

VUREA SRR £ BB RS R RN R SO AR R 2 AT
10:30~10:45 MS06-06 |%

e [T, Fase

J&:* Radial Basis Functions *® 2% e - g i (v

10:45~11:00 MS01-11

Tk |Lp B, e
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DATE: 2025.09.27 (Sat.) TIME: 09:45~11:00

MS-13

Emerging Frontiers in Computational Fluid Dynamics: Advanced Applications and

Innovations

Chair/ % i1

Room/ x #2= 45404

e Y ECRE b AL
CFD Analysis of Methane-Hydrogen Combustion and NO
Emissions
09:45~10:00 MS13-01 TR 3 : :
. Kuan-Lin Li, Chien-Chou Tseng, Ying-Zhi Chen, Ming-
P Hsun Wu, Cheng-Jui Li, Wei-Dong Hsieh
et R BERAF T E S WA A8 o ST R B
10:00~10:15 MS13-08 |2 # 58
Ty freE EFiEmE YEF
Numerical Study of Rigid and Flexible Flapping Airfoil for
Energy Harvesting
10:15~10:30 MS13-09 : :
e Faishol Luthfy Mahendra, Ming-Jyh Chern, Heng-
Chuan Kan
Al L2 E Y
10:30~10:45 | MsS13-07 | o AmIBPAFEY
N Big, BE S
High-performance GPU-accelerated DFIB-LES Simulation of
Multi-bladed Magnus Effect VAWTS
10:45~11:00 MS13-05

Fandi D. Suprianto, Ming-Jyh Chern, Chin-Cheng
Wang, and Heng-Chuan Kan

R

f
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g IV

DATE: 2025.09.27 (Sat.)

TIME: 11:15~12:30

MS-04 Advances and Applications in Meshfree and Particle Methods
Chair /
Kuan-Chung Lin, |Room/ 1 #2 = 4 108
Yu-Chen Su
PR v S WAL
11:15~11:27 MS04-03 . i i Ié i Al %’{(ﬁﬂ ks
TF  [haam ME R, RS
Stabilized RK-MPM for Modeling Air Flow and Air-Structure
11:27~11:39 MS04-02 |Interaction with Shocks and Vortices
v%  |Sreehari Peddavarapu, Tsung-Hui Huang
= s S o mtkor Rz Brdr 2 8o 1o X
11:39~11:51 MS04-01 ! i'jﬁré %gr;}:@f‘\ﬁﬂizﬁlz HER A R R
11:51~12:03 | MS04-04 . %qi A B‘if‘x’"; : OpezACC'GPU fed RO HE
T e
Inverse Finite Element Method for Structural Health Monitoring of
12:03~12:15 MS04-05 |Steel Structures based on Timoshenko Beam Theory
T  |Chi-Wei Chen, Ming-Jyun Dai
FEFRUAF 22 EEF BB HP NH L T %
12:15~12:30 | MS04-06 | Hies 3

e B E, MFR, WY
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DATE: 2025.09.27 (Sat.)

TIME: 11:15~12:30

MS-03 Computational Materials and Statistical Mechanics
MS-12 Computational Physics and Mechanics of Biological and Bio-inspired Structural
Materials
Chair /
. o Room/ 1 #2.- 4115
Li-Wei Liu
e Y ECRE b AL
Integrated experimental and theoretical study of bone viscoelasticity
11:15~11:30 MS12-04  under monotonic and cyclic loading
¥4  |Yi-Te Chang, Li-Wei Liu, Kai-Chen Chen
[ * oG dd BoTE TS - 3 L EROR G R
11:30~11:45 | Mso316 oDl EANEEERERS T REGERORGER
T4 iz, B E R
AT T m KR I BRI %
11:45-12:00 MS03-06 | AAR B R I B
'F'fﬂz HRAEAL, %RIFF, KA
Homogenization-based Modeling of Magnetostrictive Effects in 1-3
12:00~12:15 MS03-01 Composite Materials
£  |Chan Yu-poh, Chien-hong Lin
VAT E A BIEE L 42 K RAT i A5
12:15~12:30 MS03-04 - % f,P Bi 5 i B e
nf—‘ﬁ vogkix, Mgk, %RisH
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windmE IV

DATE: 2025.09.27 (Sat.) TIME: 11:15~12:30

MS-10

Computational Mechanics in Seismic Metamaterials

Chair/ m 4 1%

Room/ = #2- 45117

P R ESR A AR R
F et AP R BFILR 2 B INE FRAZH LA B 7 5 HOR
11:15~11:30 | Msi0-04 |2~ - BEEAREZ T A i
;viﬂz E L, 21E MURSE
MR EF Az F LA RERMPEE AR AN
11:30~11:45 MS10-05 F,,’_; P 5 RAHAR & RAER
e % SEN N K 3
Physics-Driven Design of Seismic Metamaterials for Bridge
11:45~12:00 MS10-10 |Foundations via Local Resonance
*%  |Che-Ming Li, Ting-Wei Liu, Rih-Teng Wu
L ’%fl;g’H"f:' 3 ﬁgag_,g;ss %"?’ “’J-bti"‘ﬁ*%$ H,E—_rm
12:00~12:15 MS10-09 *F‘ﬁ EE ﬂ‘ﬂﬁ
FERMEBEE AER I EEZADPE S X
12:15~12:30 MS10-08

TE L EF RF T RS
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winwmiE IV |DATE: 2025.09.27 (Sat.) TIME: 11:15~12:30
MS-02 Computational Methods for Evaluating and Enhancing Infrastructure Resilience
under Natural Hazard
Chair /
Room/ 1 #2 - 4402
Peng-Yu Chen
e Y Y S i AAE P
Seismic P-Wave Mitigation via Pile Cap Weight Optimization in
Transversely Isotropic Stratum
11:15~11:27 MS02-06 - - :
o Mehdi Shahmohamadi, Yehya Rasool, Ernian Pan,
" Ichih-Ping Lin
Jm\ﬁ';ui,;\, N %5 \i *g,_,@j 'Jf’f,—-\Lﬁ-'H
11:27~11:39 MS02-03 ! Tt ﬁ-ﬁéﬁ }él = e i %
i 5 ik 45, o, 2 2§
B R S e /F’J el =R I L = )
11:39~11:51 | MS02-07 : ! 1 Rl A &
T |FeeE, mpsE, pmE LERR
©ETEE R L A e 2 4 vl S
11:51~12:03 | MS02-05 %u" ’ "_”W ’
LA
% P B BEE K FRFE T2 HEE PR
12:03~12:15 | Msoz04 [t IEEEE j& b
xE‘—ﬁ ,é’ykgi,:]- Jﬁl’,‘lﬁ, 75“5?
A Graph Neural Network Model for Predicting Structural Responses
12:15~12:30 MS02-02 |of Reinforced Concrete Frames
¥4  |Ci-Xin Hsu, Peng-Yu Chen
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#inwmE IV |DATE: 2025.09.27 (Sat.) TIME: 11:15~12:30

Emerging Frontiers in Computational Fluid Dynamics: Advanced Applications and
Innovations

MS-13

Chair/ % ## |Room/ 1 4%= 4404

peF R Y % i B

Dimensional Effects of Elliptical Cross-Sections on Subcooled
Boiling in Microchannels: VVolume-of-Fluid Modeling of Geometric
Parameters and Thermal Behavior

11:15~11:33 MS13-02

¥4  |Cheng-Wei Lin, Hua-Yi Hsu

CFD Application to Flow Past Triangular Semi-Submersible

Floaters with Varying Pontoon Hull Geometries
11:33~11:51 MS13-06

JANNES Detlef Gerard D. (2 /= %), CHERN, Ming-
Jyh (mp &

¥
A

Turbulence analysis of in-stream hydraulic structures
11:51~12:09 MS13-04

¥%  |WuRong Shih, Yu-An Huang

Mass Transport and Turbulent Structures of Intrusive Gravity
Currents at a Channel Confluence: Insight from Large Eddy

12:09~12:30 MS13-03 ) .
Simulation

T’F—“‘Ff Ching-Sen Wu, Yi-Kai Tsai, Ching-Yuan Lin
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AdpEE- T

No. A~ AR A
1 Animated Simulation of Mohr’s Circle and the Pole Method for Stress and the P
Second Moment of Area v
2 | Alternative Parametric Representations of the Frenet Formula PR
de novo Design of Carbon Monoxide-Catalyzing Enzymes Using Molecular

3 : : + g
Dynamics and Deep Generative Model

4 iﬁiﬁ%ﬁ?ﬁ&:ii&?@ﬁﬁéiﬁiﬁi R - Ay 4
Substrate Design Automation - Al Optimal Layout Planning A

6 F1* Hovméller Diagram 4 7 % & it e8>0 72 iR il £ #hfe § 2 % -
F

. Singular Value Decomposition and 3D Animated Visualization of Deformation e
Mechanisms in Continuum Mechanics

8 | AWFrIAAZ2Z RN PHBBES SRS R e
Prediction and Optimization of Substrate Warpage Using Machine Learning

9 . . R
and Reinforcement Learning

10 Strain-Controlled Tensile and Compressive Behavior of Auxetic Structures haE
Based on Shape Memory Polymers

n A Molecular Dynamic Study Of Molecular Structure And Interaction Of .
Gellan Gum—Cellulose Nanofiber Complexes

12 | Polyflow-Based Simulation and Analysis of Die Swell in Viscoelastic Fluids 2% 3
A Foundation Model for Composite Microstructures: From Reconstruction to

13 T B
Multiscale Simulation

14 From Deep Material Network Toward Polycrystal Informatics: TACS-GNN- 5
ODMN framework

15 The Effects of Sequence Environment on the Stability and Lethality of -
Collagen Triple Helix after Mutation

16 | A4 BT ez 4 %5 B R et 2 g iy £ 4=

17 | Ap g Y e R RSSO R AL BN ] TR A T

18 Surrogate model for nonlinear response-history analysis and multi-objective 5t
design optimization of base-isolated reinforced concrete buildings

19 Improving DiffSBDD with ANM edge: A Diffusion-Based Framework for e
Structure-Based Drug Design(SBDD) -

20 - SRl ISl SER - - St R ek R e ST R R iy CRURAE O S —
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