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WELCOME MESSAGE

On behalf of the organizing committee, we are delighted to extend an invitation to you
for the International Conference of Theoretical and Computational Acoustics (ICTCA 2025),
which will take place at the Busan Exhibition and Convention Center (BEXCO) in Busan,
Korea from August 18 to 22, 2025.

ICTCA 2025 aims to serve as a premier platform for scholars, researchers, and practitioners
worldwide to discuss the latest advancements and research in the fields of theoretical
and computational acoustics. The conference will feature a comprehensive program,
including plenary lectures, technical sessions, and poster presentations, on-line
presentations, all designed to facilitate the exchange of ideas and the dissemination of
groundbreaking research findings.

Beyond the academic program, we have arranged a variety of social events to enable
participants to experience the vibrant Korean culture and the renowned hospitality of
Busan. Known for its beautiful beaches, dynamic culture, and historical landmarks, Busan
offers the perfect setting for both scholarly inspiration and relaxation.

As Korea3s leading port city and a cultural hub, Busan provides the ideal backdrop for
ICTCA 2025, promising not only a stimulating academic exchange but also an unforgettable
cultural experience. We are eager to welcome you to what promises to be an engaging
and fruitful conference in Busan.

We look forward to your participation in ICTCA 2025 and to welcoming you to Busan, Korea.
Sincerely,

KJQGL Soo k-"m
Prof. Jeasoo Kim
Chair of the Organizing Committee

Department of Ocean Engineering
Korea Maritime & Ocean University (KMOU)
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ORGANIZING COMMITTEE

a Conference Chair

Jeasoo KIM (Korea Maritime and Ocean University)

a Secretary General
Gihoon BYUN (Korea Maritime and Ocean University)

Yonghwa CHOI (Korea Maritime and Ocean University)

a Technical Program
Seongil KIM (Agency for Defense Development)

Wan-Ho CHO (Korea Research Institute of Standards and Science)

a Finance
Gihoon BYUN (Korea Maritime and Ocean University)

Imseon HAN (Korea Maritime and Ocean University)

a Publication
Sung-Hoon BYUN (Korea Research Institute of Ships & Ocean engineering)

Jungpyo Hong (Changwon National University)

a Student Program

Kyusik CHANG (VRSound)

a Conference Chair

Il SUNG (Agency for Defense Development)

-2-

16th International Conference on Theoret ics



VENUE

BEXCO, Exhibition Center Il

* Room 320: Preparation room equipped with a laptop and printer.
* Rooms 321 and 322: Plenary Lectures

* Rooms 323 to 325: Oral Presentations

* Room 326: Poster Presentations

Exhibition Center 2
Hall 5
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CONTACT INFORMATION

Conference Help Desk (On-site)

- Location : Registration Desk, 3F Lobby, BEXCO Exhibition Center I
- Email : ictca2025@gmail.com

Emergency Services (Korea)

- Police / Fire : n 112 / 119

- Nearest Hospital :
Pusan National University Hospital
179 Gudeok-ro, Seo-gu, Busan
Phone: +82-51-240-7000

ICTCA2025 Emergency Coordinator

- Name : Yonghwa Choi
- Mobile : +82-10-7232-1477
- Language : Korean / English available
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SOCIAL PROGRAM

a. Monday 18 August 2025 — Welcome Reception

- The reception will offer light snacks and drinks.
- Place: Room 320 (VIP Room), Exhibition Center Il, BEXCO
- Time: 16:20 — 17:40

b. Tuesday 19 August 2025 — Student Reception

- The Student Reception is open to all registered participants.
Non-student attendees may join with a donation of 10,000 KRW.
Light snacks and drinks will be served.

- Place: Room 320 (VIP Room), Exhibition Center Il, BEXCO

- Time: 16:00 — 17:40

c. Wednesday 20 August 2025 — City Tour

- Assembly Point: Gate 8 at the Main Entrance of Exhibition Center I, BEXCO

abpug puot

Ll Exhibition Conter 2
B Entrance/Exil

B
| O
L7
\ ete B
Exhibition Center 2
Unloading Parking

Exhibition
| Centor 2

- Time: 13:30 — 17:30
- Tour Itinerary
Stop 1: Hae-dong Yonggungsa Temple
Stop 2: Gijang Balhyo (Traditional Makgeolli-making experience)
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SOCIAL PROGRAM

U Participants may register for the city tour at the registration desk until the conclusion of Tuesday3s

sessions. (First come, first served.)

d. Wednesday 20 August 2025 — Banquet

- Place: The Party Buffet, Exhibition Center | (Basement Level 1), BEXCO
- Time: 18:00 — 20:00 (following the social tour)
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SOCIAL PROGRAM

Exhibition Center1

B1

Banquet
=] -
| — - —Sang Sung Flinoss T _]__l-] u E
Chakhanjibbab : T oy
L Gaemijip 0 | ] —rl-landn:mﬁs m'[lw"!iddmg
] Honslidan Exhibit & Shop | !
5 f Junguao "W lims s 1_O_ French
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Ali ﬂ ‘| 4]

To Auditorium B1 Parking Lot Exit Parking Lot Entrance
Parking Lot

e. Thursday 21 August 2025 -
Farewell party & Student award ceremony

- Place: Room 320 (VIP Room), Exhibition Center Il, BEXCO
- Time: 16:00 — 17:40
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LUNCH VOUCHER

5 Lunch Voucher Usage Guide
Lunch Voucher

+12,000

*Valid only for lunch from August 18 to August 21, 2025

* Location: Restaurants on B1 floor, Exhibition Hall 1, BEXCO
(Korean Restaurant, Gaemijip, Chakan Jipbap, French, Jang Udon)

% Any amount exceeding the voucher value must be paid by the individual.

Lunch Voucher Information

- Each registered participant will receive two lunch vouchers.
- Each voucher is valued at 12,000 KRW, based on the Korean Won.
- Vouchers can be used during the conference period at participating
restaurants located on the basement level of Exhibition Center I, BEXCO.
- A total of five restaurants accept the lunch vouchers. The list is provided below.

Restaurants

Jangudong French

Location Extibition Cerer |, BIF
Tl -82-51-740-T475
Industry Restauant (Konan|
Time (200 - 18:00

Location Exfibition Center 1, 1F

Tel +82-51-780-7897

Industry  Riestiurant [Pork Cullel, Pasta #ic)
Time 1000 - 1800

Chakhanjibbab

Location  Extibition Cerner | BIF
Tol +52-51-740-8008
Industry Restaurar (Konar)
Time 0800 - 100

Gaemijip

Location  Exisition Cerner |, BW

Tol +E2-51-740-7666

Industry Resstiurant {Stir-Iried Detopus]
Time 0G0~ 18:00
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Monday, August 18, 2025

ROOM 3214322 323 | 324 325 326

10:40-13:20 Registration (3F)
13-20.14:00 Plenary Lecture 1

’ : (Chi-Fang Chen, Chair : Jeasoo Kim)
14:00-14:20 Coffee Break
14:20-14:40
14:40-15:00 Acoustic Model-Based and
15:00-15:20 Struc.tural Scattering a.nd Data-Drlver?

Acoustics and Geoacoustic Approaches in
15:20-15:40 Vibration Inversion in Underwater
15:40-16:00 Marine Sediments Acoustics
16:00-16:20
16:20-17:40 Welcome Reception
Tuesday, August 19, 2025
ROOM 321+322 323 324 325 326

09:00-09:20

. . B formi d Und t
09:20-09:40 eam oimln.g an. n e.rwa er Inverse Design of

DOA Estimation in | Acoustic Source .
09:40-10:00 . Acoustic
Underwater Localization and Metamaterials

10:00-10:20 Acoustics Tracking
10:20-10:40
10:40-11:00 Coffee Break
11:00.11:40 Plenary Lecture 2

’ . (Haigiang Niu, Chair : Gihoon Byun)
11:40-13:20 Lunch
13:20-14:00 Plenary Lecture 3

' ’ (Wonju Jeon, Chair : Wanho Cho)
14:00-14:20 Coffee Break
14:20-16:00 Poster
16:00-17:40 Student Reception

16th
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PROGRAM OVERVIEW

Wednesday, August 20, 2025

ROOM 321+322 323 324 325 326
09:00-09:20 .
Low-Frequency Envi cal Acoustic
09:20-09:40 Acoustic MVITONMENTAL |\ jatamaterials and
. Effects on Deep
09:40-10:00 Propagation and . Metasurfaces for
. Ocean Acoustic . .
. . Sonar Signal . Noise Reduction
10:00-10:20 . Propagation
Processing and Wave Control
10:20-10:40
10:40:11:00 Coffee Break
Plenary Lecture 4
11:00-11:40 (Andrés Prieto Aneiros,
Chair : Steffen Marburg)
11:40-13:20 Lunch
13:30-17:30 City Tour
18:00-20:00 Banquet
Thursday, August 21, 2025
ROOM 321+322 323 324 325 326
09:00-09:20 ) ) )
Advanced Tracking| Receiver Design Ultrasound and
09:20-09:40 Algorithms and | and Robust Signal | Acoustic Materials
Acoustic Processing for for Performance
09:40-10:00 . .
Estimation for Underwater Enhancement and
10:00-10:20 Underwater Acoustic Structural
Targets Communications Monitoring
10:20-10:40
10:40-11:00 Coffee Break
11:00.11-40 Plenary Lecture 5
’ ’ (Marcus Maeder, Chair : Jeasoo Kim)
11:40-13:20 Lunch
13-20.14-00 Plenary Lecture 6
’ ’ (Sean F. Wu, Chair : Chi-Fang Chen)
14:00-14:20 Coffee Break
14:20-14:40 Modeling and
14:40-15:00 Al and Acoustic Detection of Computational
Sensing Acoustic and Intelligent
15:00-15:20 Applications in Signatures from Approaches in
Industry, Ecology, Complex Speech and
15:20-15:40 and Medicine Underwater Acoustics
15:40-16:00 Structures
16:00-17:40 Farewell Party & Student Award Ceremony

16th Internati
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PROGRAM OVERVIEW

Friday, August 22, 2025

ROOM 321+322 323 | 324 325 326

09:00-11:40 Committee Meeting
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PLENARY LECTURES

Plenary Lecture 1
13:20-14:00, Aug 18 (Mon)

LONG-TERM MARINE SOUNDSCAPE MONITORING IN TAIWAN3S OFFSHORE
WINDFARM AREAS: ECOLOGICAL INSIGHTS AND CONSERVATION INPLICATIONS

Chi-Fang Chen

National Taiwan University, Taiwan

Taiwan has set an ambitious target of achieving carbon neutrality by 2050, with offshore wind
power anticipated to generate 40-55 GW. The rapid development of offshore wind farms along
the Eastern Taiwan Strait (ETS) introduces significant underwater noise from construction
activities such as pile driving, increased vessel traffic during surveys and construction, and
continuous operational noise over a projected lifespan of 20-30 years. This escalating anthropogenic
noise imposes considerable stress on the marine soundscape and its ecological constituents. Our
research focuses on long-term acoustic monitoring at wind farm sites (2014-2024), investigating
the changes in sound levels and their ecological consequences, particularly the acoustic behaviors
of fish and the critically endangered Taiwanese humpback dolphin (Sousa chinensis taiwanensis).
For the first time, our findings reveal clear impacts of pile-driving and operational noise on fish
vocalization patterns and demonstrate how vessel traffic and windfarm-related noise influence
the acoustic behavior of Taiwanese humpback dolphins. Additionally, we have developed automated
detection algorithms to effectively identify vocalizations of both fish and dolphins from extensive
acoustic datasets. As offshore wind energy expands, these long-term acoustical datasets serve
as essential baseline data for monitoring evolving marine soundscapes and understanding the
acoustic responses of marine species throughout the lifecycle of offshore windfarms. These
insights are critical for informing conservation strategies and sustainable management practices
in Taiwan3s transition to renewable energy. This research is funded by Taiwan National Science
and Technology Council, Unitech Inc., ®rsted Taiwan, Copenhagen Infrastructure Partners (CIP),

Taiwan Power Company.
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PLENARY LECTURES

Plenary Lecture 2
11:00-11:40, Aug 19 (Tue)

ADVANCES AND APPLICATIONS OF MACHINE LEARNING IN
UNDERWATER ACOUSTIC SOURCE LOCALIZATION AND PROPAGATION MODELING

1§

‘a. Haigiang Niu
Institute of Acoustics, Chinese Academy of Sciences, People3s Republic of China

In this talk, | will present our recent advances in applying machine learning to underwater
acoustic source localization and propagation modeling. Our studies on source localization cover a
range of environments, from shallow waters to deep sea scenarios, utilizing both real and synthetic
data sets for training. The results demonstrate the superiority of machine learning methods over
traditional approaches in handling the environmental uncertainties. We will also discuss some
conclusions and the challenging problems encountered in source localization applications. The
second focus of this presentation is on acoustic propagation modeling using neural operators.
Unlike physics-informed neural network (PINN) methods, neural operators derive underlying
relationships primarily from extensive, well-prepared data sets. Instead of learning mappings
between finite-dimensional Euclidean spaces, these data-driven neural operators learn mappings
between infinite-dimensional function spaces, which is particularly attractive for sound propagation
modeling tasks. We will examine the generalization capabilities of neural operators when applied

to sound propagation modeling in range-independent shallow water environments.
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PLENARY LECTURES

Plenary Lecture 3
13:20-14:00, Aug 19 (Tue)

ACOUSTIC BLACK HOLES AND META-SURFACES:
NEW SOLUTIONS FOR OLD PROBLEMS

Wonju Jeon

Korea Advanced Institute of Science and Technology, Republic of Korea

In this talk, recent advances in acoustic and elastic meta-structures to control noise and vibration
are presented aiming at practical applications to real-world problems in our daily life and various
industries. The first example is an ultra-light (20 times lighter than existing materials) soundproofing
meta-panel to insulate broadband noise generated from electric vehicles, with the aid of negative
mass density in low-frequency range (road noise) and negative bulk modulus in high-frequency
range (motor noise). The second one is an acoustic meta-liner to insulate noise in a duct while
allowing flow, by designing ultra-thin acoustic meta-surface with the consideration of visco-thermal
losses in deep-subwavelength-scale Helmholtz resonators. The third one is a meta-damper to
suppress vibration in beams or plates using waveguide absorbers based on Archimedean spiral
acoustic black holes. For the three meta-structures, we present how to design them theoretically

and validate their performance experimentally with a couple of audiovisual demonstrations.
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PLENARY LECTURES

Plenary Lecture 4
11:00-11:40, Aug 20 (Wed)

PERFECTLY MATCHED LAYERS: ACHIEVEMENTS AND FUTURE CHALLENGES

Andrés Prieto Aneiros

Galician Center of Mathematical Research and Technology, University of A Coruna, Spain

The Perfectly Matched Layer (PML) technique has become a reliable and efficient method for
computing free-field numerical approximations in time-domain and frequency-domain models
over the last three decades. Its combination with the widely used finite difference and finite
element methods has spread its popularity and generalized its use to broad different areas of
applications such as outdoor acoustics, aeroacoustics, structural mechanics, underwater acoustics,
electromagnetism, optics, or geophysics, all of them with a common denominator: the wave
propagation phenomena settled initially in an unbounded physical domain of interest. Currently,
the PML technique is a key component in many well-known, established commercial and open-
source software packages in computational acoustics. The study of its robustness, usability, and
accuracy has gained attention from various research communities, facilitating the numerical
analysis of its properties, extending the PML techniques to a number of different models, and
enhancing its computational performance with optimal settings. This talk reviews the theoretical
properties and computational capabilities of different state-of-the-art PML methods, and discusses
the open questions and challenges that will be addressed in the near future of PML technique

development.
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PLENARY LECTURES

Plenary Lecture 5
11:00-11:40, Aug 21 (Thu)

IN THE AGE OF BIG DATA AND Al — RISKS AND OPPORTUNITIES FOR VIBROACOUSTICS

‘

Marcus Maeder

Technical University of Munich, Germany

By looking back at the technology sector, common phrases such as the Internet of Things,
Industry 4.0, Big Data, and Artificial Intelligence dominated the discussions through various
fields of research, industry, and economy. Due to the rapid development of parallel processing
hardware technology, algorithms, and the corresponding software solutions since 2015, this trend
experienced unprecedented acceleration, with the release of the first ChatGPT version in late 2022,
highlighting the age of Al. Despite the ongoing development of Artificial Intelligence, the excessive
expectations in the technology followed by depression and disappointment as one part of a typical
hype cycle, this technology offers a wide range of possibilities for researchers and engineers in
the field of theoretical, experimental, and computational vibroacoustics if applied correctly and
with care. This presentation examines current developments in artificial intelligence together with
risks and opportunities when utilizing the technology to solve problems in the field of vibroacoustic.
The importance of high-quality data and its associated nature are stressed, leading to a
knowledge-and-experience-enhanced artificial intelligence (keeAl) incorporating problem-specific
domain expertise of the developer and engineer, respectively. The presented examples serve as
a possible template for future developments and help to facilitate the application of Big Data

approaches and Artificial Intelligence beyond the disappointment of excessive expectations.
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PLENARY LECTURES

Plenary Lecture 6
13:20-14:00, Aug 21 (Thu)

ADVANCES IN UNDERWATER ACOUSTICS, STRUCTURAL ACOUSTICS,
COMPUTATIONAL ACOUSTICS, AND AEROACOUSTICS

Sean F. Wu
Department of Mechanical Engineering, Wayne State University, U.S.A.

This paper presents a comprehensive review of key developments in four major branches of
acoustics—Underwater Acoustics, Structural Acoustics, Computational Acoustics, and Aeroacoustics—
as reflected in contributions published in the Journal of Theoretical and Computational Acoustics
over the past thirty years. For each of these areas, we systematically classify the literature into
three major categories:

Review Articles that synthesize foundational knowledge and provide historical context, New
Methodologies that introduce cutting-edge theoretical frameworks and advanced computational
techniques, and Emerging Applications that showcase the practical deployment of recent innovations,
often validated through experimental investigations.

This structured review highlights major trends, breakthroughs, and evolving research directions
in both theory and application. In Underwater Acoustics, advancements in signal propagation
modeling and sonar system design are emphasized. Structural Acoustics features innovations in
wave-structure interaction and vibroacoustic coupling. Computational Acoustics showcases high-
performance numerical solvers, boundary element and finite element methods, and hybrid algorithms.
In Aeroacoustics, recent progress includes improved modeling of turbulent flows, noise prediction
for aircraft and wind turbines, and experimental validation of simulation results. By curating and
contextualizing this body of work, we aim to provide researchers, educators, and practitioners
with a valuable reference point and roadmap for future research. We hope this review serves as
a gateway to deeper exploration, enabling readers to trace developments through the referenced
literature and engage with ongoing innovations in these dynamic fields of acoustics.

-18-
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DAILY PROGRAM

14:20 - 16:00

Structural Acoustics and Vibration

Seong-Hyun Lee (Korea Institute of Machinery and Materials)

Continuation methods applied to topology optimization with discrete variables
Sang Won Kang, Gil Ho Yoon, Young Hun Choi

Reduction of low-frequency and broadband vibrations in plates using vortex-shaped
embedded acoustic black holes

Taehwan Son, Seongmin Park, Wonju Jeon

Temperature-dependent sound absorption characteristics of microlattice materials
backed with air cavity

Xiaozhen Li, Xiaobing Cai
Sound absorption performance of bead-filled honeycomb composite structure
Long Xu, Xiaobing Cai

Meta-fence for Rayleigh wave isolation

Hongjun Fan, Yongquan Liu



Continuation methods applied to topology optimization with

discrete variables

Gil Ho Yoon'; Young Hun Choi'; Sang Won Kang'
! Department of Mechanical Engineering, Hanyang University, Seoul, South Korea

ABSTRACT

This study proposes a numerical method that improves the conventional topology optimization of binary
structures (TOBS) by allowing gradual control over the number of discrete values that design variables can
take. The conventional TOBS method has the advantage of generating the design without gray elements by
restricting design variables to either 0 or 1. However, it typically relies on linearization and integer
programming, which can lead to instability when addressing highly nonlinear objective functions. This is
primarily because abrupt changes in element density between 0 and 1 make linear approximations inaccurate.
To overcome this limitation, the proposed method introduces a continuation strategy in which the number of
allowable discrete values is initially large and gradually reduced throughout the optimization process. This
enables smoother transitions in the early stages and ensures convergence to a binary solution in the final
stage, thereby enhancing stability and convergence for highly nonlinear problems. The effectiveness of the
proposed method is demonstrated through its application to a topology optimization problem for minimum
dynamic compliance. Comparative analyses with a SIMP method and the conventional TOBS method show
that the proposed method demonstrates superior performance and confirms its potential applicability in
vibration and acoustic engineering.

Keywords: Topology optimization, Integer programming

Continuation TOBS
Design variable Design variable Design variable
Step 1 Step V-1 Step NV
Ll

- ... mp
anr - ol ol

Figure 1 — Description of continuation TOBS method
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Reduction of low-frequency and broadband vibrations in plates
using vortex-shaped embedded acoustic black holes

T%ehwa SON*: Sefongmin PARK?: Wonju JEON?
1.2.3Korea Advanced Institute of S¢ience and Technologdy, Republic of Korea

ABSTRACT

This study proposes a novel compact design for two-dimensional embedded acoustic black holes (ABHSs)
aimed at damping vibrations across low and broadband frequencies. The proposed embedded ABH comprises
multiple vortex-shaped ABHs arranged rotationally along the edge of a circular region, allowing longer ABHs
to be accommodated within the same area and thereby achieving a lower cut-on frequency. Compared to a
conventional 2D embedded ABH occupying the same installation area, the proposed design achieves
significantly lower cut-on frequencies and demonstrates superior vibration damping, as validated by
comparing numerical and experimental results. Moreover, its performance is further enhanced by breaking
the rotational symmetry of the vortex-shaped ABHs.

Keywords: Flexural wave, Vibration suppression, Acoustic black hole

! taeshwan.son@kaist.ac.kr
2 kaistian13@Kkaist.ac.kr
3 wonju.jeon@Kkaist.ac.kr
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