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4 5Welcome Message Welcome Message

On behalf of the Advisory Board, welcome to the 
41st IMAC at the Renaissance Austin Hotel in Aus-
tin, Texas. I’m sure you’re as excited as I am to catch 
up with friends, colleagues, to meet future friends 
and colleagues, and to experience all that the fa-
mously weird city has to offer. We have an excellent 

program that highlights the fact that our work finds application 
in a very broad range of fields, hence the theme “Keeping IMAC 
Weird: Traditional and Non-Traditional Applications of Structural 
Dynamics.”

The conference this year opens with two pre-conference cours-
es on Saturday and Sunday. We are excited to once again offer 
Modal Analysis: Theory and Applications, which is taught by two 
pioneers in our field, Pete Avitabile and Randy Allemang. We will 
also offer the newly expanded Bayesian Estimation: a Tutorial from 
Batch to Sequential Methods. Come to Austin early to enjoy the 
city and learn something new.

During the week, we have more than 90 sessions over four days 
covering a very broad range of technical topics. Oliver Giral-
do-Londoño, from the Department of Civil and Environmental 
Engineering, University of Missouri, will be presenting our con-
ference keynote address on Local stress constraints in topology 
optimization of structures subjected to arbitrary dynamic loads 
and Yongchao Yang from Michigan Technological University will 
be presenting the SAGE Publishing Young Engineer Lecture. We 
also have many tutorial sessions throughout the week on a broad 
range of topics from Dynamics Environments Testing to Rotor Dy-
namics and Nonlinear Dynamics. Everyone from undergraduate 
students to experienced engineers should find interesting topics 
to learn about and discuss in the program this year.

I hope that you will find IMAC to be an engaging and friend-
ly community where you can learn from cutting edge research 
being done all over the world and present your latest work. We 
encourage all IMAC participants to join a Focus Group or Techni-
cal Division or to talk to the conference organizers about getting 
involved in other ways. Your participation and ideas are needed 
to keep IMAC responsive to the needs of the structural dynamics 
community.

See you in Austin!
 
Matt Allen | Advisory Board Chair / Program Planning Committee n

Welcome Message: Matt Allen

It is my pleasure to welcome everyone to the 
IMAC-XLI in Austin, Texas this year. After the chal-
lenges of the last few years and in our second year 
back in person, I am looking forward to a strong 
conference where we can all gather again, ex-
change ideas, talk to exhibitors, and learn as much 

as possible from each other.

Since it was first held in 1982, IMAC has evolved to encompass the 
latest technologies supporting structural dynamics. This broad fo-
cus on structural dynamics includes topics in simulation and mod-
eling, nonlinear dynamics, sensors, signal processing and control 
spanning the full range of engineering disciplines. In the spirit of 
the conference location in Austin, this year our theme is “Keeping 
IMAC Weird: Traditional and Non-Traditional Applications of Struc-
tural Dynamics.” The conference will have all the traditional topics 
and information exchange we expect, but I encourage all of you 
to look for the unusual, novel, or innovative ideas spread through-
out that could spark something great!

One of the founding tenets of IMAC is to constantly strive to be 
the “friendly conference”. In that spirit, I would like to extend a spe-
cial welcome to all our new attendees this year. As we continue to 
sustain and extend our community, you are the future in structur-
al dynamics and its many related fields. As you check in, you will 
notice that people will be getting banners added to the bottom 
of their badges indicating their roles at the conference – Session 
Chair, Advisory Board, First Time Attendee, etc. Those are an easy 
way to spot people to connect with, either for experienced at-
tendees to reach out to first timers, or for first timers to find wel-
coming leaders in many areas of the conference. A great oppor-
tunity is our welcome reception on Monday, please stop by to say 
hello and meet other new and seasoned attendees.

We are piloting several efforts this year to be more inclusive at 
IMAC. We are starting a new student ambassador program this 
year to try to make the conference as engaging as possible for our 
student attendees. Watch out for events or activities focused here 
and look for the banners on our ambassador’s badges. We are also 
going to hold a panel discussion on Tuesday evening to discuss 
minority and underrepresented groups in engineering. The panel 
will be an opportunity to hear about and discuss the challenges of 
broadening inclusion and diversity in the engineering community 
at IMAC and more beyond.

I also want to encourage everyone, regardless of how long you 

have attended IMAC, to get involved in organizing the confer-
ence. The more engagement and participation we have from the 
community, the stronger and more engaging we can make IMAC. 
There are so many opportunities to help shape the current and 
future conferences, including attending and participating in the 
Technical Divisions (TDs) at lunch on Tuesday, volunteering with 
the SEM staff to chair sessions at future conferences, or talking 
with Advisory Board members about new topics or ideas for the 
conference. Please don’t hesitate to stop to talk to me or any of the 
other organizers about it.

While this year will hopefully feel a little more normal, we all must 
remember that COVID is still with us. SEM and the IMAC confer-
ence organizers are all committed to making this a successful and 
safe meeting. So, you may still see some of the masks and social 
distancing we are all getting used to. Please be patient with the 
organizers and each other, respect everyone’s varying comfort lev-
els, and most importantly be kind to everyone.

Welcome everyone to IMAC-XLI!

David Epp | IMAC Conference Director/SEM Member-at-Large n

Welcome Message: David Epp
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New to IMAC?

IMAC has something to offer whether you’re a student, recent 
graduate, in a laboratory, or you’re in industry. Panels, sessions, 
New/Young Engineer Program and networking are just some of 
the benefits you can expect from attendance.

Technical Program and Presentations
At most IMACs, there are 7 concurrent rooms holding presenta-
tions every 20 minutes. Most rooms will be organized with blocks 
of presentations on a particular topic or track. While this may seem 
daunting, there is a method to the madness. Blocks of presenta-
tions occur in the early morning, late morning, early afternoon 
and late afternoon on similar topics (often referred to as “Tracks” or 
Symposia). Our downloadable app, Whova, will have all presenta-
tions and meetings listed. Whova is a great resource for searchable 
content by track, author or specific presentation. Go to sem.org/
imac for details.

New/Young Engineer Program
The field of Modal Analysis continues to evolve and mature. In 
order to allow new or young engineers in the modal field to ex-
tract meaningful information from paper presentations at the 
IMAC Conference, a program has been developed to familiarize 
the new/young engineer with some of the very basic material re-
lated to modal analysis. Held on the first day of the conference, 
the Basics of Modal Analysis lecture sessions are geared towards 
those individuals who have very limited or no experience in the 
modal field or need a refresher on some of the basic modal no-
menclature. The material is centered on the topics of single de-
gree of freedom theory, multiple degree of freedom theory, mea-
surements and parameter estimation. The intent is to familiarize 
the new/young modal engineer with the nomenclature and basic 
techniques involved in modal analysis; the most basic fundamen-
tal equations will be explained in an overview sense rather than 
developed from a theoretical standpoint.

Welcome Reception
Everyone at IMAC-XLI is invited to attend the Welcome Reception. 
A staple at every IMAC, this reception is a terrific chance to reac-
quaint yourselves with fellow attendees, students, exhibitors, and 
guests, as well as meet those who are new. It is a wonderful way 
to begin the conference.

Technical Division Lunch
All Technical Division Groups will meet on Tuesday around noon. 
These gatherings are a perfect opportunity to discuss area and 
topic specific content with individuals sharing the same interests. 
For a full listing of SEM’s Technical Divisions, please go to sem.org/
technicaldivisions.

Networking
Vendors in our Exhibit Hall will have their latest technology offer-
ings on display. Network with experts, in hardware and software, 
that can provide you a competitive edge. Form connections that 
will last throughout your career and help you along its path. n

1 800 828 8840   |   pcb.com

MODAL DATA 
YOU CAN TRUST

TEST ENGINEERS RELY ON PCB® 

FOR THE MOST ACCURATE TEST DATA

■■ Sensors for vibration, acoustic, pressure,  
and force testing
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Saturday, February 11, 2023
8:00 a.m. 10:00 a.m. COURSE ONLY Registration Plaza Registration

9:00 a.m. 6:00 p.m. COURSE: Modal Analysis: 
Theory and Application

Trinity A

9:00 a.m. 6:00 p.m. COURSE: Bayesian Estimation: A Tutorial 
from Batch to Sequential Methods

Trinity B

Sunday, February 12, 2023
8:00 a.m. 10:00 a.m. COURSE ONLY Registration Plaza Registration

9:00 a.m. 6:00 p.m. COURSE: Modal Analysis: 
Theory and Application

Trinity A

9:00 a.m. 6:00 p.m. COURSE: Bayesian Estimation: A Tutorial 
from Batch to Sequential Methods

Trinity B

9:00 a.m. 3:00 p.m. Closed SEM Executive Board Meeting Pecos

4:00 p.m. 6:00 p.m. Conference Registration Plaza Registration

Monday, February 13, 2023
7:00 a.m. 4:00 p.m. Conference Registration  Plaza Registration

8:00 a.m. 6:00 p.m. Speaker's Practice Room Bosque

8:15 a.m. 8:45 a.m. Speaker/Chair Briefing  Rio Exh Hall A

9:00 a.m. 11:00 a.m. 01. Dynamic Environment Definition Trinity A

9:00 a.m. 11:00 a.m. 02. Wind & Rotation Trinity B

9:00 a.m. 11:00 a.m. 03. Vendor Innovations San Antonio

9:00 a.m. 11:00 a.m. 04. Open-source Scientific Computing 
in Structural Dynamics

San Marcos

9:00 a.m. 11:00 a.m. 05. Nonlinear Systems Sabine

9:00 a.m. 11:00 a.m. 06. Modal Parameter I Pecos

9:00 a.m. 11:00 a.m. 07. Modal Analysis for the 
New/Young Engineer I

Bluebonnet

11:00 a.m. 11:30 a.m. Coffee Break Plaza Foyer

11:30 a.m. 12:30 p.m. Keynote: Prof. Oliver Giraldo-Londoño,  
University of Missouri

Ballroom A

12:30 p.m. 1:45 p.m. Closed IMAC Advisory Board Meeting Frio

12:30 p.m. 1:45 p.m. Lunch - on own
1:45 p.m. 3:45 p.m. 08. Dynamic Test Fixture Design Trinity A

1:45 p.m. 3:45 p.m. 09. Rotating Machinery Trinity B

1:45 p.m. 3:45 p.m. 10. Instrumentation Methods San Antonio

1:45 p.m. 3:45 p.m. 11. Open-source Scientific 
Computing in Structural Dynamics 
AND System Identification

San Marcos

1:45 p.m. 3:45 p.m. 12. Nonlinear Reduced Order Modeling I Sabine

1:45 p.m. 3:45 p.m. 13. Modal Parameter Identification II Pecos

1:45 p.m. 3:45 p.m. 14. Modal Analysis for the 
New/Young Engineer II

Bluebonnet

2:30 p.m. 3:30 p.m. Experimental Techniques 
Editorial/IAB Meeting

Frio

3:45 p.m. 4:10 p.m. Coffee Break Plaza Foyer

4:10 p.m. 5:50 p.m. 15. Test Verification for Acceptance Testing Trinity A

4:10 p.m. 5:50 p.m. 16. Active Control & 
Multifunctional Structures

Trinity B

4:10 p.m. 5:50 p.m. 17. Novel Sensor Methodology San Antonio

4:10 p.m. 5:50 p.m. 18. Dynamics of Buildings San Marcos

4:10 p.m. 5:50 p.m. 19. Nonlinear Reduced Order Modeling II Sabine

4:40 p.m. 6:20 p.m. 38. Technology Applications II San Antonio

4:40 p.m. 6:20 p.m. 39. SHM I San Marcos

4:40 p.m. 6:20 p.m. 40. Jointed Structures, 
Friction, and Hysteresis I

Sabine

4:40 p.m. 6:20 p.m. 41. Aerospace III Pecos

4:40 p.m. 6:20 p.m. 42. Phase Based Techniques Bluebonnet

6:30 p.m. 7:30 p.m. Panel: Broadening Participation 
in Engineering

Pecos

Wednesday, February 15, 2023
7:30 a.m. 4:00 p.m. Registration  Plaza Registration

8:00 a.m. 6:00 p.m. Speaker's Practice Room Bosque

8:15 a.m. 8:45 a.m. Speaker/Chair Briefing  Rio Exh Hall A

9:00 a.m. 10:30 a.m. Program Planning Committee Meeting Frio

9:00 a.m. 10:40 a.m. 43. Substructuring & Interfaces or Joints Trinity A

9:00 a.m. 10:40 a.m. 44. Uncertainty Quantification 
in Dynamics II

Trinity B

9:00 a.m. 10:40 a.m. 45. Deep Leaning for Condition Monitoring San Antonio

9:00 a.m. 10:40 a.m. 46. SHM II San Marcos

9:00 a.m. 10:40 a.m. 47. Experimental Methods 
for Nonlinear Systems I

Sabine

9:00 a.m. 10:40 a.m. 48. Additive Manufacturing I Pecos

9:00 a.m. 10:40 a.m. 49. Special Experimental Techniques 
in High-speed Camera EMA

Bluebonnet

10:00 a.m. 1:00 p.m. Exposition Open Rio Exh Hall B

10:40 a.m. 11:30 a.m. Coffee Break in the Exposition Rio Exh Hall B

11:30 a.m. 12:50 p.m. 50. Tutorial on Joint Identification via FBS Trinity A

11:30 a.m. 12:50 p.m. 51. Sensor and Information Fusion Trinity B

11:30 a.m. 12:50 p.m. 52. Machine Learning Algorithms 
in Damage Detection

San Antonio

11:30 a.m. 12:50 p.m. 53. Vision-based Monitoring 
of Civil Structures I

San Marcos

11:30 a.m. 12:50 p.m. 54. Approximate and Analytical 
Methods for Nonlinear

Sabine

11:30 a.m. 12:50 p.m. 55. Additive Manufacturing II Pecos

11:30 a.m. 12:50 p.m. 56. High-speed Camera Based 
EMA of 3D Structures

Bluebonnet

12:50 p.m. 2:20 p.m. Awards Luncheon Ballroom B

2:00 p.m. 5:00 p.m. Exposition Open Rio Exh Hall B

2:20 p.m. 4:00 p.m. 57. Real-Time/Hybrid Substructuring Trinity A

2:20 p.m. 4:00 p.m. 58. Surrogate Modeling II Trinity B

2:20 p.m. 4:00 p.m. 59. Transfer Learning and 
Population-based SHM

San Antonio

2:20 p.m. 4:00 p.m. 60. SHM III San Marcos

2:20 p.m. 4:00 p.m. 61. Experimental Methods 
for Nonlinear Systems II

Sabine

2:20 p.m. 4:00 p.m. 62. Additive Manufacturing & Biomedical Pecos

2:20 p.m. 4:00 p.m. 63. Vision-based Monitoring 
of Civil Structures II

Bluebonnet

4:00 p.m. 4:40 p.m. Coffee Break in the Exhibit Hall Rio Exh Hall B

4:40 p.m. 6:20 p.m. 64. Transfer Path Analysis / 
Frequency Based Substructuring

Trinity A

4:10 p.m. 5:50 p.m. 20. Novel Harmonic Balance Methods Pecos

4:10 p.m. 5:50 p.m. 21. Modal Analysis for the New/
Young Engineer III

Bluebonnet

6:00 p.m. 7:00 p.m. Meeting of the Research Committee on 
the Mechanics of Jointed Structures

Frio

6:00 p.m. 7:00 p.m. Student Meet-up Ballroom B
7:00 p.m. 8:30 p.m. Welcome Reception in the Exhibit Hall Rio Exh Hall B

Tuesday, February 14, 2023
7:30 a.m. 4:00 p.m. Conference Registration  Plaza Registration

8:00 a.m. 6:00 p.m. Speaker's Practice Room Bosque

8:15 a.m. 8:45 a.m. Speaker/Chair Briefing  Rio Exh Hall A

9:00 a.m. 10:40 a.m. 22. MIMO Testing I Trinity A

9:00 a.m. 10:40 a.m. 23. Model Form Uncertainty and 
Selection incl. Round Robin Challenge I

Trinity B

9:00 a.m. 10:40 a.m. 24. Novel  Sensor Applications San Antonio

9:00 a.m. 10:40 a.m. 25. Dynamics of Bridges San Marcos

9:00 a.m. 10:40 a.m. 26. Data Driven Methods for 
Nonlinear Systems

Sabine

9:00 a.m. 10:40 a.m. 27. Aerospace I Pecos

9:00 a.m. 10:40 a.m. 28. Experimental Techniques I Bluebonnet

9:30 a.m. 11:00 a.m. Meeting of the Applications, 
Education, Research Committees

Frio

10:00 a.m. 5:00 p.m. Exposition Open Rio Exh Hall B

10:40 a.m. 11:20 a.m. Coffee Break in the Exposition Rio Exh Hall B

11:20 a.m. 12:20 p.m. SAGE Publishing Young Engineer Lecture: 
Yongchao Yang,  
Michigan Technological University

Ballroom A

12:20 p.m. 2:00 p.m. TD/Focus Group Meetings w/Pizza Lunch Ballroom B

Computer Vision and Laser Vibrometry TD Bluebonnet

Data Science TD Frio

Dynamic Environments Testing TD Trinity A

Dynamic Substructures TD Concho

Dynamics of Civil Structures TD San Marcos

Modal Analysis and Structural 
Dynamics TD

Pecos

Model Validation & Uncertainty 
Quantification TD

Trinity B

Nonlinear Structures & Systems TD Sabine

Jim F. Lally Sensors and Instrumentation TD San Antonio

1:30 p.m. 2:00 p.m. Exhibit Planning Committee Rio Exh Hall B

2:00 p.m. 3:40 p.m. 29. MIMO Testing II Trinity A

2:00 p.m. 3:40 p.m. 30. Introduction of Uncertainty 
Quantification & Surrogate Modeling I

Trinity B

2:00 p.m. 3:40 p.m. 31. Technology Applications I San Antonio

2:00 p.m. 3:40 p.m. 32. Human Structure Interaction San Marcos

2:00 p.m. 3:40 p.m. 33. Nonlinear Normal Modes 
and Modal Interactions

Sabine

2:00 p.m. 3:40 p.m. 34. Aerospace II Pecos

2:00 p.m. 3:40 p.m. 35. Experimental Techniques II Bluebonnet

3:40 p.m. 4:40 p.m. Dessert Break in the Exposition Rio Exh Hall B

4:40 p.m. 6:20 p.m. 36. Looking Backward and Forward for DET Trinity A

4:40 p.m. 6:20 p.m. 37. Uncertainty Quantification in Dynamics I Trinity B

4:40 p.m. 6:20 p.m. 65. Virtual Sensing, Certification, 
and Real-Time Monitoring I

Trinity B

4:40 p.m. 6:20 p.m. 66. High-Rate Structural Health 
Monitoring and Prognostics

San Antonio

4:40 p.m. 6:20 p.m. 67. Vibration Mitigation and 
Structural Control I

San Marcos

4:40 p.m. 6:20 p.m. 68. Jointed Structures, Friction, 
and Hysteresis II

Sabine

4:40 p.m. 6:20 p.m. 69. Modal Topics I Pecos

4:40 p.m. 6:20 p.m. 70. Vision-based Monitoring 
of Civil Structures III

Bluebonnet

5:00 p.m. 6:00 p.m. Women in Nonlinear Dynamics 
- Inaugural Meeting

Frio

7:00 p.m. 10:00 p.m. IMAC Social Event Punch Bowl Social

Thursday, February 16, 2023
8:00 a.m. 1:00 p.m. Registration  Plaza Registration
8:00 a.m. 4:00 p.m. Speaker's Practice Room Bosque
8:15 a.m. 8:45 a.m. Speaker/Chair Briefing  Rio Exh Hall A
9:00 a.m. 10:40 a.m. 71. Substructuring Benchmark Challenge I Trinity A
9:00 a.m. 10:40 a.m. 72. Virtual Sensing, Certification, 

and Real-Time Monitoring II
Trinity B

9:00 a.m. 10:40 a.m. 73. Gaussian Process / Metamodeling San Antonio
9:00 a.m. 10:40 a.m. 74. Vibration Mitigation and 

Structural Control II
San Marcos

9:00 a.m. 10:40 a.m. 75. Material Nonlinearities Sabine
9:00 a.m. 10:40 a.m. 76. Modal Topics II Pecos
9:00 a.m. 10:40 a.m. 77. LDV Applications I Bluebonnet

10:40 a.m. 11:20 a.m. Coffee Break Plaza Foyer
11:20 a.m. 1:00 p.m. 78. Substructuring Benchmark Challenge II Trinity A
11:20 a.m. 1:00 p.m. 79. Model Form Uncertainty and 

Selection incl. Round Robin Challenge II
Trinity B

11:20 a.m. 1:00 p.m. 80. Data-driven and Physics-
informed Modeling and Analysis

San Antonio

11:20 a.m. 1:00 p.m. 81. Dynamics of Wind 
Energy Infrastructures

San Marcos

11:20 a.m. 1:00 p.m. 82. Nonlinear Dynamics in 
Industry and Applications

Sabine

11:20 a.m. 1:00 p.m. 83. Modal Topics III Pecos
11:20 a.m. 1:00 p.m. 84. LDV Applications II Bluebonnet
1:00 p.m. 2:00 p.m. Lunch on own
2:00 p.m. 4:00 p.m. 85. New Challenges & Approaches 

in Substructuring
Trinity A

2:00 p.m. 4:00 p.m. 86. Surrogate Modeling III, Uncertainty 
Quantification in Dynamics III

Trinity B

2:00 p.m. 4:00 p.m. 87. Data Science in Engineering San Antonio
2:00 p.m. 4:00 p.m. 88. Vibration Serviceability San Marcos
2:00 p.m. 4:00 p.m. 89. Nonlinear Energy Sinks 

and Vibration Absorbers
Sabine

2:00 p.m. 4:00 p.m. 90. Modal Topics IV Pecos
2:00 p.m. 4:00 p.m. 91. Novel Techniques in Vision Systems Bluebonnet

 Start End Event Room  Start End Event Room  Start End Event Room  Start End Event Room 

Schedule of Events
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Course (2-Day): Modal Analysis: Theory and Application
Saturday, February 11, 2023 — Sunday, February 12, 2023  |  9:00 a.m. - 6:00 p.m.  |  Trinity A

Day 1 – Saturday
• Registration 
• Objective & Application of Modal Analysis (Allemang)
• Basic Modal Analysis Theory – Part 1 (Avitabile)
• BREAK
• Basic Modal Analysis Theory – Part 2 (Avitabile)
• Discrete FFTs and DSP Theory (Allemang)
• LUNCH
• FFT Accuracy Improvements/Windowing (Allemang)
• Modal Measurements (Allemang)
• BREAK
• Transient & Steady State Excitation Techniques (Allemang)
• Impact Measurement Demonstration (Allemang, Avitabile)
 (Hammers, Tips, Gxx, H, Coh, misc problems)
• Shaker Excitation Demonstration (Allemang, Avitabile)

Day 2 – Sunday
• Basic Modal Parameter Estimation Methods (Allemang)
• Advanced Modal Parameter Estimation Methods (Allemang)
• BREAK
• Modal Parameter Estimation Tools (Avitabile)
• Modal Parameter Estimation Demonstration (Allemang)
• LUNCH
• Operating Data – Output Only Systems (Allemang)
• Autonomous Modal Parameter Estimation (Allemang)
• Case Histories (Allemang)
• BREAK
• Structural Dynamic Modification – Modal Models (Avitabile)
• Structural Dynamic Modification – Impedance Models (Avitabile)
• Test Analysis Correlation (Avitabile)
• Case Histories (Avitabile) n

Course Description
Modal analysis theory, modal test methods, modal parameter es-
timation and applications are explored in this intensive two-day 
course by distinguished lecturers in this field. Lectures will be re-
inforced with demonstrations and/or videos as lecture material is 
discussed. This format provides immediate comprehension and 
understanding of the theoretical and practical aspects of mod-
al analysis methods. At the completion of this course you will 
have an understanding of modal analysis theory, experimental 
techniques and potential applications. Based upon the time lim-
itations, the course will only focus on providing an overview of 
the subject material. Demonstrations will include excitation tech-
niques, parameter estimation techniques and some advanced 
processing of data.

Course Instructors

Dr. Randall J. Allemang
Dr. Allemang is a Professor Emeritus of Mechanical 
Engineering at the University of Cincinnati, where he 
also serves as Director of the UC-Structural Dynam-
ics Research Laboratory. Randy has been very active 
in experimental modal analysis research and has 

published numerous technical articles in the area of experimental 
modal analysis, measurement and modal vector assessment and 
modal parameter estimation. Randy has served as Chairman of the 
IMAC Advisory Board and President of SEM and has over 45 years 
of experience in measurements and experimental modal analysis.

Dr. Peter Avitabile
Dr. Avitabile serves as Co-Director of the Structural 
Dynamics and Acoustic Systems Laboratory and 
Professor Emeritus in Mechanical Engineering at the 
University of Massachusetts Lowell. Pete has over 
40 years of experience in design and analysis using 

FEM and experimental modal analysis techniques. Pete’s main area 
of research is structural dynamics specializing in modeling, testing 
and correlation of analytical and experimental models. Pete has 
published his research and contributed many technical papers 
and articles to SEM including his “Modal Space” article series in Ex-
perimental Techniques.

Who Should Attend
The course is directed toward people currently working in this 
technology who want to increase their understanding of current 
and updated modal analysis theory and application. The material 
presented is also appropriate for product design engineers, design 
evaluation engineers and in-service structural failure investigators 
concerned with the methodology of correlating experimental 
modal analysis and analytical modal analysis.

Quotes from Prior Attendees
“This is a course I would recommend to people involved with measure-
ments, ... so that they can understand the data and, ... work toward 
better results.”

“This class reinforced concepts I already knew and added concepts 
which will improve my work in this field.”

“I believe that this course is an excellent resource for engineers that 
have some experience with experimental modal analysis and have 
questioned data or practices that they have experienced in the past.”

Course Fee
The regular course fee is $1000 and the student fee is $500. Course 
fee includes lunches, course handout material, and refreshment 
breaks. Lodging and additional food or materials are not included.

Cancellation Liability
If the course is cancelled for any reason, the Society for Experimen-
tal Mechanics’ liability is limited to the return of the course fees.

Experts in Digital Image Correlation

Come by BOOTH #301 to explore 
our non-contact, full-field, 3D strain & 
vibration measurement systems along 

with new mounting hardware and 
calibration targets.

For years, the VIC-3D High-Speed FFT system has been an industry 
standard for measuring the amplitudes and phase changes of operational 
deflection shapes (ODSs) in the frequency domain. This three-axis, non-
contact, full-field system uses digital image correlation to measure ODSs 
in the kilohertz range. Available soon, the Compact VIC-3D FFT system 
will be able to measure frequencies up to 350 Hz. This affordable system 
is perfect for measuring low frequency applications such as ship propellers 
and other mid-range operational vibrations such as moving diesel engine 
parts and earthquake simulations.

Coming in 2
023!

Learn more at Session #38! 
“Measuring ODSs in Diverse 

Applications with the Compact 
VIC-3D FFT System”

Compact VIC-3D FFT
Image courtesy of Marin.NL
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fiable metrics that are indicative of structural performance across 
the component, system and network levels. Her research interests 
lie in the area of Structural Health Monitoring, with a strong focus 
on problems lying beyond the commonly adopted assumption of 
linear time invariant systems.

Dr. Yashar Eftekhar Azam
Yashar is currently an Assistant Professor at the Uni-
versity of New Hampshire, where he is developing 
methods for monitoring and maintenance of infra-
structure systems under operational conditions. In 
doing so, he is developing novel online Bayesian 

estimation techniques for output-only recursive system identifica-
tion and is extending the application of recursive Bayesian filters 
and other Machine Learning methods for response prediction and 
damage identification in presence of input and modelling uncer-
tainties. Yahsar has authored a book and numerous peer reviewed 
articles to address issues related to application of recursive Bayes-
ian filters to structural systems.

Dr. Vasilis Dertimanis
Since January 2014, Vasilis is a member of the Chair 
of the Structural Mechanics in ETH Zurich. Currently, 
he is an Executive Scientific Collaborator and is ac-
tively supporting the Chair in Research & Teaching. 
Vasilis has served as a senior researcher in the NTUA 

Vehicles Laboratory, Machine Design Laboratory and Laboratory 
for Earthquake Engineering. For more than a decade, he has been 
in parallel self-employed as a freelancer engineer and inspector, 
as instructor in training seminars on transportation of dangerous 
goods by road/rail, as well as a measurement engineer and struc-
tural vibration analyst.

Course Fee
The regular course fee is $1000 and the student fee is $500. Course 
fee includes lunches, course handout material, and refreshment 
breaks. Lodging and additional food or materials are not included.

Cancellation Liability
If the course is cancelled for any reason, the Society for Experimen-
tal Mechanics’ liability is limited to the return of the course fees.

Course Description (Day 1)
In simulations of complex physical systems, uncertainties arise 
from imperfections in the mathematical models introduced to 
represent the systems and their interactions with the environ-
ment. Such uncertainties lead to significant uncertainties in the 
predictions using simulations. Since such predictions form the 
basis for making decisions, the knowledge of these uncertain-
ties is very important. The course will present Bayesian inference 
and batch Bayesian model updating framework, the associated 
computational tools, and selected applications, along with the 
main challenges for quantifying and propagating uncertainties 
in complex structural dynamic simulations. 

Course Description (Day 2)
During this day, the course offers a thorough review of recur-
sive Bayesian estimation methods. It offers a rigorous theoretical 
overview of fundamental concepts, along with numerical anal-
ysis tools demonstrated on both toy examples, as well as actu-
al-scale monitoring applications. The course covers state, input, 
and parameter estimation for engineered systems in presence of 
measurement and modelling uncertainties. Analytic methods for 
verification of stability, identifiability, and observability of states, 
inputs, and parameters are covered. The course aims in providing 
the attendees with a solid understanding of the potential of re-
cursive Bayesian filters, as well as their limitations.

Who Should Attend
Engineers, researchers and graduate students who deal with 
model validation as well as uncertainty quantification and prop-
agation in structural dynamics simulations using sensor measure-
ments. Additionally, anyone who have basic knowledge of inverse 
analysis or system identification and who would like to expand 
their knowledge into the field of Bayesian system identification. 
The methods covered in this course cover batch uncertainty 
quantification and experimental design, as well as online and re-
al-time analysis of data, a process that is becoming essential for di-
agnostics and forecasting, particularly in view of recent advances 
in sensing technologies and computational power.

Course Instructors

Professor Babak Moaveni
Dr. Moaveni is a Professor at the Department of Civil 
and Environmental Engineering at Tufts University. 
Dr. Moaveni’s main research interests include vibra-
tion-based system and damage identification of 
civil structures; Bayesian inference and model up-

dating; and uncertainty quantification and propagation in struc-
tural dynamics. He has co-authored several papers on related top-
ics. He chaired the ASCE technical committees “Structural Health 
Monitoring and Control”, and “Methods of Monitoring Structural 
Performance” and currently serves as associate editor for journals 
“Structural Health Monitoring”, “ASCE Journal of Structural Engi-
neering”, and “Frontiers in Built Environment – Sensors”. 

Professor Costas Papadimitriou
Papadimitriou (PhD CalTech) is Professor of Structur-
al Dynamics at the University of Thessaly (Greece). 
He served the European Association of Structural 
Dynamics (EASD) as Executive Vice-President (2011-
1017) and currently as member of the Senior Ad-

visory Board. He has over 30 years of experience in the areas of 
Bayesian uncertainty quantification and propagation, computa-
tional structural dynamics, finite element model validation, struc-
tural health monitoring and structural reliability. He has co-au-
thored one book and over 300 papers in journals and conference 
proceedings, co-edited one book and four special journal issues, 
and the section on Structural Health Monitoring in the Encyclope-
dia of Earthquake Engineering. He has organized more than fifty 
minisymposia on the subject and has given invited semi-plenary 
and keynote lectures in international conferences. He chaired the 
“Dynamics” committee of ASCE-EMI and the “Identification, Model 
Updating and Inverse Problems” committee of European Associa-
tion of Structural Dynamics.

Professor Dr. Eleni Chatzi
Eleni is currently an Associate Professor, and the 
Chair of Structural Mechanics, at the Institute of 
Structural Engineering, ETH Zürich. Her research 
couples novel simulation tools with state-of-the-art 
monitoring methodologies for smart infrastructure 

assessment, with the goal of providing actionable tools able to 
guide operators and engineers in the management of engineered 
systems. A key aspect of her research lies in extraction of quanti-

Course (2-Day): Bayesian Estimation:
A Tutorial from Batch to Sequential Methods
Saturday, February 11, 2023 — Sunday, February 12, 2023  |  9:00 a.m. - 6:00 p.m.  |  Trinity B

Day 1 – Saturday
Bayesian uncertainty quantification and propagation 
in structural dynamics simulations 
• Batch Bayesian model parameter estimation / model updating
• Bayesian model class selection
• Updating robust predictions and robust reliability
• Bayesian Hierarchical modeling
• Overview of Sequential Bayesian model updating 

(connection to Chatzi course)

Bayesian computational tools
• Asymptotic approximations 
• Sampling techniques

High performance computing for Bayesian
UQ of complex models 
• Component mode synthesis
• Surrogate techniques (kriging, polynomial chaos)
• Parallel computing
• Demonstration on high fidelity linear/nonlinear bridge models

Optimal experimental design
• Expected Kullback-Leibler divergence and information entropy
• Asymptotic and sampling techniques
• Optimal sensor placement (OSP)
• Virtual sensing and OSP
• Optimal excitation characteristics

Case studies 
• Dowling Hall Footbridge
• 10-story RC building
• 2-story RC building
• Metsovo Bridge 
• Small-scale laboratory vehicle model 
• Offshore structure

Day 2 – Sunday
Introduction to Bayesian System Identification and Inference
• Introduction to online and recursive system identification
• Inverse analysis, and state-space models
• Introduction to recursive Bayesian inference

Linear Systems with Gaussian Noise and Known Input
• Kalman filter 
• Luenberger Observer

Nonlinear Systems with Gaussian Noises
• Nonlinear extensions of the Kalman filter for treating weakly nonlinear 

systems: application to joint state and parameter estimation

Nonlinear Systems with Non-Gaussian Noises
• Particle filters for treating general nonlinear and non-Gaussian 

systems: application to joint state and parameter estimation

Output Only Recursive Bayesian Estimation
• State and input estimation using Kalman filters
• Extensions of Kalman-type filters for state-input-parameter estimation
• Minimum Variance Unbiased Estimation

Case studies 
• Simulated Experiments
• Full Scale Steel Railway Bridges
• Wind Turbine Blades n
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SAGE Publishing Young Engineer Lecture: Dr. Yongchao Yang
Full-field Measurement of Structural Dynamics with 
Incoherent Optics: Super Sensitivity and Resolution
Tuesday, February 14, 2023 | 11:20 a.m. - 12:20 p.m.  |  Ballroom A

Abstract
The sensitivity of incoherent optical methods using video cameras 
(e.g., optical flows and digital image correlation) for full-field dis-
placement measurements, defined by the minimum measurable 
displacements, is essentially limited by the finite bit depth of the 
digital camera due to the quantization with round-off error. Quan-
titatively, the theoretical sensitivity limit is determined by the bit 
depth $B$ as $\delta p=1/(2^{B}-1)$ [pixel], which corresponds to 
a displacement causing an intensity change of one gray level. In 
our recent study, we explore the possibility to break such a sensi-
tivity limit by leveraging the random noise in the imaging system 
with a natural dithering to overcome the quantization. In this pre-
sentation, we will introduce our recent study on the quantification 
of such a theoretical sensitivity limit and the development of a 
spatiotemporal pixel-averaging method to achieve super-sensitiv-
ity in full-field displacement and vibration (deformation) measure-
ments. We will present and discuss the numerical simulation and 
laboratory experiment studies.

Biography
Dr. Yongchao Yang’s expertise is in 
structural dynamics, experimental me-
chanics, system identification, compu-
tational sensing and structural health 
monitoring. He is the author of more 
than 60 journal papers, 3 book chap-
ters, and 2 US patents. He received the 
2017 Raymond C. Reese Research Prize 
of American Society of Civil Engineers 
(ASCE), an R&D 100 Award (2018), a 

Best Paper Award of SEM IMAC (2021), and the 2022 Achenbach 
Medal. He has served as an Editorial Board Member of the Wiley 
journal Structural Control and Health Monitoring. He joined as 
an assistant professor the Mechanical Engineering – Engineering 
Mechanics of Michigan Tech in 2019, after a Staff Scientist ten-
ure at Argonne National Laboratory (2018-2019) and a Director’s 
Postdoctoral Fellowship at Los Alamos National Laboratory (2015-
2017). He obtained his Ph.D. from Rice University (2014) and bach-
elor’s from Harbin Institute of Technology (2010). n

The SAGE Publishing Young Engineer 
Lecture recognizes a member of SEM in 
early to mid-career (generally 5 to 10 years 
after degree receipt) whose work demon-
strates considerable potential in the field 
of Experimental Mechanics.

The Society has a number of awards which, 
by their nature, are intended to recognize 
senior members of the Society for their 
work in Experimental Mechanics. How-

ever, it is also important that the Society 
recognize members early in their career 
whose work demonstrates considerable 
potential in the field of Experimental Me-
chanics. That is the focus of this lecture.

As with all SEM awards, we strongly solic-
it nominations from the members of the 
Society and the IMAC community for this 
lecture. The nominee should be recog-
nized for the potential of work early in his/

her career, and should be a member of the 
Society. On the academic side, this could 
be someone at the Assistant or Associate 
Professor level. On the industrial or Gov-
ernment Lab side, it could be someone up 
to 10 years after hire. These are only guide-
lines and not absolute rules.

Please visit www.sem.org/awards to learn 
more about nominating a person for this 
award. n

Keynote: Prof. Oliver Giraldo-Londoño
Local Stress Constraints in Topology Optimization 
of Structures Subjected to Arbitrary Dynamic Loads
Monday, February 13, 2023 | 11:30 a.m. - 12:30 p.m.  |  Ballroom A

Abstract
Topology optimization is the bleeding-edge technology for the 
design of lightweight structural components. This simulation-driv-
en design technology is changing the way we design products 
as it explores the design space automatically to obtain optimized 
designs with unique, organic features that may be unachievable 
via human intuition. Among its many other applications, topology 
optimization has been used within the aerospace industry to re-
duce the weight of critical aircraft components, or within the civil 
engineering industry to design optimized lateral bracing systems 
for tall buildings. Despite its increasing success in the quasi-stat-
ic setting, topology optimization formulations for the design of 
structures subjected to arbitrary dynamic loads has been a rela-
tively unexplored topic. More importantly, until just recently, we 
were lacking a topology optimization formulation capable of han-
dling material failure constraints under arbitrary dynamic loading. 
In this presentation, we will introduce a topology optimization 
formulation to design lightweight structures subjected to gener-
al dynamic loading, in the time domain, while considering local 
stress constraints at every time step. Although consistent with the 
local definition of stress, a formulation of this type requires the 
optimizer to handle a tremendous amount of stress constraints, 
which may be challenging using traditional stress-based topolo-
gy optimization formulations. To address this issue, we adopt an 
augmented Lagrangian (AL) approach, which allows us to solve 
the original optimization problem with local stress constraints as 
a sequence of minimization problems with only box constraints. 
This approach enables us to handle thousands or even millions 
of stress constraints in a computationally tractable way. We pres-
ent several numerical examples to illustrate the effectiveness of 
the approach to design structures subjected to time-dependent 
loading.

Biography
Oliver Giraldo-Londoño is an Assistant 
Professor and James W. and Joan M. 
O’Neill Faculty Scholar in Engineering 
in the Department of Civil and Environ-
mental Engineering at the University 
of Missouri. He is currently the director 
of research for the college of engi-
neering’s 3D printing laboratory and 
the director of the Computational Me-
chanics and Optimization Laboratory 

(COMO). His research focuses on computational mechanics, par-
ticularly on the fields of topology optimization and computational 
fracture mechanics. Dr. Giraldo-Londoño has worked in collabo-
ration with Sandia National Laboratories and Siemens Corporate 
technology to develop frameworks for topology optimization of 
structures subjected to general dynamic loading and thermome-
chanical loading, respectively. He is a member of the Engineering 
Mechanics Institute (EMI), the International Society for Structural 
and Multidisciplinary Optimization (ISSMO) and the Society of En-
gineering Science (SES). He has received several awards including 
the Young Researcher Award from COLCIENCIAS (the Colombian 
equivalent to the National Science Foundation) and the Emilio Ro-
bledo Award, awarded by the Colombian Society of Engineers. n
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Participate in SEM Technical Divisions 
and get the most out of your Membership
The SEM Technical Divisions are the grass-roots building blocks 
of the Society for Experimental Mechanics. These divisions meet 
formally and informally at various Society events, address current 
practices and prepare action plans for communicating the activi-
ties in their technical area to the rest of the Society, and to groups 
outside the Society. This is very often accomplished by organiza-
tion of technical sessions at SEM Conferences. Many of the SEM 
Technical Divisions have had a significant impact on SEM Con-

ference Programs on a regular basis, i.e. Composite, Hybrid and 
Multifunctional Materials, Dynamic Behavior of Materials, MEMS 
and Nanotechnoloy at the SEM Annual Conferences and Modal 
Analysis/Dynamic Systems at IMAC.

Please plan to attend the Technical Committee Meetings sched-
uled at IMAC-XLI. Refer to the list below to determine which Tech-
nical Division you may be interested in and then check the sched-
ule for meeting time. n
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Computer Vision and Laser Vibrometry

Organized by:
Technical Division on Computer Vision and Laser Vibrometry

The Technical Division on Computer Vision and Laser Vibrometry 
aims to share knowledge on advances in the area of optical mea-
surement techniques that are applied to the area of vibrations, 
structural dynamics, structural health monitoring, and dynamic 
measurement. This group covers presentations including, but not 
limited to, operating data measurement, modal parameter esti-
mation, model updating, full-field dynamic strain extraction, dam-
age detection, and high-speed deformation measurement.

Meeting: Technical Division on Computer 
Vision and Laser Vibrometry
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Bluebonnet

All IMAC attendees eager to know more about optical methods 
and computer vision technology and its application are invited 
to join the Technical Division meeting. The Technical Division also 
welcomes volunteers to organize or chair sessions in this track. 
This technical division organizes presentations that use optical 
techniques for operating data measurement, modal parameter 
estimation, model updating, full-field dynamic strain extraction, 
damage detection, and high-speed deformation measurement.

Tutorial: Considerations and 
Examples of Computer Vision 
Applications in Civil Structures
Chuanzhi Dong - Rochester Institute of Technology
F. Necati Catbas - University of Central Florida
Wednesday, February 15, 2023 
2:20 p.m. - 4:00 p.m. | Session 63 | Bluebonnet

Computer vision technologies and applications have gained 
much attention in the community of civil structures and infra-
structures, and various funding agencies all over the world sup-
port the research and practical application of computer vision for 
civil structures. This paper will go through some considerations 
and examples of computer vision applications in civil structures, 
especially computer vision-based structural health monitoring 
(CV-SHM) and identification for structural condition assessment at 
local and global levels. This paper will provide a general overview 
of the concepts, approaches, and real-life practices of CV-SHM and 
identifications conducted by the authors’ group and some rele-
vant literature. The CV-SHM covered in this paper at the local level 
include applications such as crack, spalling, delamination, etc., and 
at global level applications such as displacement measurement, 
structural behavior analysis, vibration serviceability, modal iden-
tification, damage detection, bridge load distribution estimation 
and load rating, structural identification and non-contact weigh-
in-motion using input-output information. This paper also sum-
marizes the current challenges and opportunities in recent re-
search and applications of computer vision in civil structures and 
makes a forward look.

Tutorial: Vibrometer Based Strain 
Measurement Technique for Very 
High Cycle Fatigue (VHCF) Test
Vikrant Palan - Polytec, Inc.
Kilian Shambaugh - Polytec, Inc.
Jörg Sauer - Polytec GmbH
Arend von der Lieth - Polytec, Inc.
Thursday, February 16, 2023 
9:00 a.m. - 10:40 a.m. | Session 77 | Bluebonnet

The strength of a material can be evaluated using many methods, 
one of which involves subjecting it to a high-cycle fatigue test, or 
HCF. A fatigue test consists of cyclic loading of a test sample, most 
often carried out on a servo-hydraulic test machine. The number 
of cycles a component can withstand before breaking or frac-
turing is an indication of its strength. Traditionally an HCF (10^7 
cycles) test has been sufficient, however the introduction of new 
materials and alloys and ever-increasing emphasis on safety and 
reliability has brought to the forefront a very high-cycle fatigue 
test (10^9 cycles), or VHCF. Strain is one of the parameters being 
monitored during the test to ensure consistent loading conditions 
and to use it as a performance metric. To keep the testing time to 
an acceptable level, VHCF typically uses much higher frequencies 
than what traditional gages are capable of handling over the du-
ration of the test. Consequently, this creates a need for an alterna-
tive strain measurement technique. The work presented here uses 
the well-established laser Doppler vibrometer (LDV) as the basis 
for a strain measurement, that works independent from surface 
features and in high temperature test scenarios. Measurement set 
up using four multi-path LDVs along with machine vision tech-
niques for alignment and calibration are shown. The LDV based 
strain tester is compared to traditional contact-based techniques, 
as well as to the post-processed results obtained with a 3-dimen-
sional scanning vibrometer system.

Computer Vision & LDV Best Paper Award 
by Polytec and Correlated Solutions
The Optical Techniques & Computer Vision Best Paper Award was 
established in 2018 to attract high-quality publications and pre-
sentations of interest to the DIC, Computer Vision, and Optical 
Techniques community at IMAC. Three best papers are recognized 
with a certificate and a monetary award, funded by Polytec and 
Correlated Solutions. The awards will be presented at the Awards 
Luncheon on Wednesday of the conference.

Sessions: 
42. Phase-Based Techniques
49. Special experimental techniques in high-speed camera EMA
56. High-speed camera-based EMA of 3D structures
63. Vision-based Monitoring of Civil Structures II
70. Vision-based Monitoring of Civil Structures III
77. LDV Applications I
84. LDV Applications II
91. Novel Techniques in Vision Systems n
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Data Science Applications

Organized by:
Data Science Technical Division

The Data Science Technical Division promotes the application of 
data analytics in structural and mechanical engineering. Machine 
learning, deep learning, neural networks, big data, statistics, Gauss-
ian processes, and related methods define the analytical toolset, 
referred to as Data Science, to process vast volumes of measure-
ments and predictions, analyze complex phenomena, identify 
trends and relationships, and guide predictive models through 
empirical data. Progress in smart systems (sensors with integrated 
signal processing) and sensing technologies (high-speed video, 
laser sensing, unmanned aerial vehicles, etc.) increasingly requires 
data management strategies and frameworks. High-performance 
computing and cloud systems are becoming unavoidable to 
store, classify, interpret, and visualize these data. Statistical and 
machine learning methods provide fast, resilient, adaptive, scal-
able engines for the online monitoring of structures and mechan-
ical systems, and to support decision-making and risk analysis. The 
TD proposes technical sessions on Wednesday and Thursday that 
present applications of Data Science to structural monitoring and 
damage detection, advanced manufacturing, and optimization. 
Consider attending to learn recent developments, share points-
of-view, and contribute to moving Data Science forward.

Meeting: Data Science Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Frio

The Data Science Technical Division needs your involvement! The 
TD’s charter is to advocate for Data Science within SEM and the 
engineering community at-large, develop educational opportu-
nities, support young professionals, and encourage practitioners 
and researchers to present their work. IMAC attendees are encour-
aged to attend the TD meeting. Everybody is welcome! The TD 
meeting is an opportunity to propose technical sessions and tuto-
rials for the next IMAC (2024), suggest panel discussion and train-
ing events, discuss outreach opportunities. The TD will also solicit 
ideas for activities that would be beneficial to IMAC and SEM. The 
meeting is a great way to connect and network with IMAC attend-
ees who share similar interest in Data Science.

Sessions: 
45: Deep Leaning for Condition Monitoring 
52: Machine Learning Algorithms in Damage Detection
59: Transfer Learning and Population-based SHM
66: High-Rate Structural Health Monitoring and Prognostics
73: Gaussian Process / Metamodeling
80: Data-driven and Physics-informed Modeling and Analysis
87: Data Science in Engineering n

Dynamic Environments Testing

Organized by:
Dynamic Environments Testing Technical Division

The Dynamic Environments Testing Technical Division was recent-
ly established to assess and improve upon laboratory tests that are 
conducted in order to deem products as fit for service in their op-
erational environments. This testing is often referred to as endur-
ance, qualification, acceptance, or certification testing. The stan-
dards for performing these tests has remained largely unchanged 
for the past 50 years, however research in the field has accelerated 
significantly in the past decade.

The primary components of this type of testing include: charac-
terization and specification of the service environment, determi-
nation of appropriate laboratory test excitation techniques, and 
design of a test fixture (adapter) to attach the product to the lab-
oratory test equipment. This year’s sessions and papers will show-
case a variety of research spanning all of these focus areas. The 
topics covered within this technical division overlap notably with 

those of other technical divisions, and we invite all IMAC attend-
ees to participate in our diverse sessions.

Meeting: Dynamic Environments 
Testing Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Trinity A

The purpose of this technical division is to expand upon the exciting re-
search being done for dynamic environments testing and help to evolve 
advanced test techniques across both the research community and in-
dustry. Join us to discuss technical developments of the emerging meth-
ods, learn about the latest collaboration efforts underway on the Dynam-
ics Environments Testing round robin test bed (BARC), and help us pave a 
path forward for future research via new challenge problems and/or test 
benches. We invite anyone with an interest, curiosity, or need for dynamic 
environments testing to join this group and participate in this exciting 
research—together we can help shape the future of dynamics testing! n
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Dynamics of Civil Structures 

Organized by:
Dynamics of Civil Structures Technical Division

The Dynamics of Civil Structures TD serves as a primary focal point 
within the SEM umbrella for technical activities devoted to civil 
structures analysis, testing, monitoring, and assessment. This TD 
covers all types of civil engineering structures such as buildings, 
bridges, rails, stadiums, dams, wind turbines, and so on. Please 
note that the TD holds its annual meeting during IMAC (IMAC-XLI: 
Tuesday, Feb. 14, 12:20 PM). The Dynamics of Civil Structures TD 
welcomes members and guests to attend our annual meeting. 

Special sessions focusing on civil engineering research and appli-
cations are scheduled during the conference. This year’s sessions 
and papers discuss a variety of topics including structural vibra-
tions and dynamic analysis of buildings, bridges, and other civil 
structures, damage identification, structural health monitoring, 
vibration mitigation and structural control, localization and char-
acterization techniques for human occupants, vibration service-
ability, human-structure interaction, experimental modal analysis 
and experimental testing of in service structures, and innovative 
measurement techniques among many other topics. In addi-
tion, many of the technical sessions present new and innovative 
analytical and experimental methods applicable to a variety of 
civil structures. Many other topics of interest are also presented 
throughout the conference. The Dynamics of Civil Structures TD 
has also organized a competition this year for the Best Student 
Paper which will be awarded during the conference from student 
authored and presented papers that are included in several of the 
technical sessions. The Dynamics of Civil Structures TD welcomes 
all attendees to enjoy a very full and diverse technical program 
organized in the multi-disciplinary style unique to IMAC and SEM.

Meeting: Dynamics of Civil 
Structures Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | San Marcos

The Dynamics of Civil Structures TD is established to address the 
needs of its SEM community members working on civil struc-
tures and to improve structural sustainability and resiliency, safety, 
serviceability, and human-infrastructure interaction issues in the 
larger civil engineering professional community and related tech-
nical disciplines. The TD holds its annual meeting during IMAC 
highlighting the significant technical content and TD members’ 
conference activities devoted to the study of civil structures under 
dynamic loads. The TD provides a unique multidisciplinary forum 
to disseminate and exchange information on new research and 
technical developments in the design, analysis, testing, monitor-
ing, and assessment of civil structures. 

TD goals include the identification of critical research needs, the 
validation and dissemination of emerging methods and promis-
ing technologies and growing the research and professional com-
munity that address the unique demands of the civil structures. 
Conference activities of the TD include organization of special ses-
sions, program tracks, and short courses among others. 

New members and conference participants are welcome to at-
tend the TD annual meeting. n

Dynamic Substructures

Organized by:
The Technical Division on Dynamic Substructures

Substructuring is a general paradigm in engineering dynamics 
where a complicated system is analyzed based on the dynamics 
of each subcomponent and the interactions between subcompo-
nents. In numerical simulations, substructuring allows one to re-
duce the size of the model for a subcomponent of the system and 
reduce the computational burden by discarding those dynamics 
that are not important to the assembly/environment of interest. In 
other applications, a subcomponent model is derived experimen-
tally from hardware, which can be beneficial when the substruc-
ture is difficult to model or when there is not enough information 
to create an accurate finite element model. Substructuring can 
also be used to couple numerical simulation with real-time testing 
of components. Such approaches are known as hardware-in-the-
loop or hybrid testing.

Whether experimental or numerical, all substructuring approach-
es have a common basis, namely the equilibrium of the substruc-
tures under the action of the applied and interface forces and the 
compatibility of displacements at the interfaces of the subcom-
ponents. Experimental substructuring requires special care in 
the way the measurements are obtained to establish acceptable 
equilibrium and compatibility in the presence of noise and a rel-
atively small number of sensor degrees of freedom. In numerical 
approaches, the fundamental quest is the efficient computation 
of reduced order models describing the substructure’s dynam-
ic motion. For hardware-in-the-loop applications difficulties in-
clude the fast computation of the numerical components and 
the proper sensing and actuation of the hardware component. 
Recent advances in experimental techniques, sensor/actuator 
technologies, novel numerical methods, and parallel computing 
have rekindled interest in substructuring. The program this year 
contains several sessions focusing on different aspects of dynam-
ic substructuring.

Meeting: Dynamic Substructures 
Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Concho

The Technical Division on Dynamic Substructures, is eagerly or-
ganizing sessions, keynote talks and activities of interest for both 
analytical and experimental substructuring. During a lunchbreak at 
IMAC, the annual meeting will be held. We meet to organize ses-
sions, pre-conference courses, keynote talks and panel discussions 
for the next IMAC conference and to coordinate efforts on bench-
mark systems. All interested and curious persons are welcome to 
attend. For more information see: www.sem.org/tdsubstructures n
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Basics of Modal Analysis for the 
New/Young Engineer Program

Organized by:
Modal Analysis /Dynamic Systems Technical Division

The field of Modal Analysis continues to evolve and mature. In 
order to allow new or young engineers in the modal field to ex-
tract deeper insight from paper presentations at the IMAC Con-
ference, a program has been developed to familiarize the new/
young engineer with some of the basic material related to modal 
analysis. Held on the first day of the conference, the Basics of 
Modal Analysis lecture sessions are geared towards those indi-
viduals who have limited or no experience in the modal field or 
are interested in a refresher on some of the basic modal nomen-
clature. The material is centered on the topics of single degree 
of freedom theory, multiple degree of freedom theory, modal 

measurements, excitation techniques, and parameter estima-
tion. The intent is to familiarize the new/young modal engineer 
with the nomenclature and basic techniques involved in modal 
analysis; the most basic fundamental equations will be explained 
in an overview sense rather than developed from a theoretical 
standpoint. These tutorial sessions should not be considered a 
training seminar but rather an overview of basic definitions that 
are inherent in most of the presentations at the conference. By 
attending these sessions, the new or young engineer should be 
able to better appreciate and comprehend more of the materi-
al that is presented in the technical paper presentations. Topics 
will include: SDOF and MDOF Theory, Measurements for Modal 
Analysis, Impact Testing, Shaker Testing, and Modal Parameter 
Estimation. n

Modal Analysis and Dynamic Systems Model Validation and Uncertainty Quantification

Organized by:
SEM/IMAC Modal Analysis/Dynamic Systems Technical Division

The Modal Analysis and Dynamic Systems Technical Division 
serves as a primary focal point within SEM for technical activi-
ties devoted to general Modal Analysis and Structural Dynamics. 
The above sessions outline a track for all subjects pertaining to 
Modal Analysis.

Meeting: Modal Analysis/Dynamic
Systems Technical Division
Tuesday, February 14, 2023 | 12:20 p.m. - 2:00 p.m. | Pecos

IMAC attendees interested in promoting modal analysis and dy-
namic systems activities within SEM are welcome to attend the an-
nual meeting of this Technical Division. This TD is constantly seek-
ing new ideas and volunteers to participate in activities which will 
further the scientific and educational knowledge of modal analysis 

and other aspects of dynamic systems. The Modal Analysis and Dy-
namic Systems TD has sponsored the Basics of Modal Analysis for 
the New/Young Engineer program for many years.

This TD has also developed and sponsored several special sessions 
and programs over the years such as Dynamic Environments Test-
ing, Laser Vibrometry, Optical Methods, and several others. If you 
have ideas for special sessions or programs at IMAC bring your 
ideas to this meeting.

At this year’s meeting, we will be making plans for IMAC 2024, 
the 42nd anniversary of the conference. In addition to plans for 
2024, we will also be discussing how this Technical Division can 
serve all engineers and technicians working in the field by being 
a source of knowledge and information. Once again, all are wel-
come to attend.

Please bring us your ideas. n

Organized by:
SEM/IMAC Model Validation and Uncertainty 
Quantification (MVUQ) Technical Division

Numerical models and simulations are approximate representa-
tions of the actual systems they represent. Verification and Vali-
dation (V&V) along with uncertainty quantification (UQ) activities 
provide a means to establish model credibility in a quantitative 
and objective manner. Model verification ensures that the math-
ematical model is being solved correctly while model validation 
ensures that model is a sufficient credible representation of re-
ality. Uncertainty quantification seeks to evaluate the effects of 
uncertainties that originate from numerous sources and track the 
propagation of those uncertainties to the final prediction(s) of the 
model. MVUQ processes are necessary to ensure that advanced 
numerical models may be relied upon with confidence. The MVUQ 
sessions at IMAC-XLI are intended to be of interest to both new-
comers and experienced hands in this field and should appeal to 
all conference attendees whose work makes use of model predic-
tions. The full program of talks over the four days will cover a broad 
span of recent work in this field, from the development of new 
tools for uncertainty quantification through to industrial applica-
tions of validation procedures. Highlights include the MVUQ Best 
Paper Award session, plus special sessions on topics as diverse as 
fusing the outcomes of test and analysis; machine learning, Bayes-
ian filters for real time structural identification; digital twins in a dy-
namics context; uncertainty in early stage design and its propaga-
tion; and decision-makings regarding a variety of applications. As 
a novelty in 2023, we start a round-robin challenge in the MVUQ 
Technical Division working on uncertainty quantification for dif-
ferent modeling approaches of a vibration isolation example with 
exclusive experimental test data. We invite the participants to join 
and present their results at the following IMAC conferences and in 
joint journal publications.

Meeting: Model Validation & Uncertainty
Quantification Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Trinity B

Model Validation and Uncertainty Quantification (MVUQ) refers 
to a broad range of activities carried out to provide evidence that 
measurements and predictions are credible and scientifically de-
fensible. The purpose of the MVUQ Technical Division at the Soci-
ety for Experimental Mechanics (SEM) is to advance the capabilities 
and disseminate knowledge of MVUQ methods with an emphasis 
on Structural Dynamics. Among the goals of the Technical Division 
is an aim to broaden the impact of MVUQ practices incorporating 
all stakeholders, from industry to academia, to ensure that MVUQ 
practices continue to grow and mature in a manner that benefits 
all. Over the past ten to fifteen years, the TD has been very active in 
organizing technical sessions and tutorials at SEM conferences and 
awards an MVUQ Best Paper Award during IMAC. All who share our 
interest for MVUQ are welcome to attend the meeting, join the TD, 
and help to define its role and mission. n
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Nonlinear Structures and Systems

Organized by:
Nonlinear Structures and Systems Technical Division

Most real engineering structures behave nonlinearly. Therefore, 
it is necessary to address the presence of nonlinearity in all the 
steps of the engineering design process: in the experimental 
testing (to collect the most informative data), in the data analysis 
(to estimate nonlinear parameters correctly), in the mathemat-
ical modelling (to obtain accurate models of the structure) and 
in the numerical methods (to simulate and study the response 
effectively). In doing so, it will be possible to create a model that 
is more representative of reality and that can be used for better 
predictions once validated.

The nonlinear sessions address theoretical and numerical aspects 
of nonlinear dynamics as well as experimental techniques and 
analysis methods. Several sessions are also dedicated to joints and 
interfaces due to their omnipresence in structures. To introduce 
the participants to the fundamentals of nonlinear dynamics and 
provide an overview of some active research areas in the field, the 
nonlinear sessions also comprise four tutorials: one on the funda-
mentals of nonlinear oscillations by Dr. Paolo Tiso (ETH Zürich), one 
on model order reduction by Dr. Alessandra Vizzaccaro (University 
of Bristol), one on data-driven methods in nonlinear dynamics by 
Prof. Keith Worden (University of Sheffield), and one on nonlinear 
modal testing by Prof. Ludovic Renson (Imperial College London).

Meeting: Nonlinear Structures and 
Systems Technical Division
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | Sabine

All interested people are welcome to join the officers of the Non-
linear Structures and Systems Technical Division to organize the tu-
torials and sessions for the next IMAC conference and discuss the 
future of the division.

Tutorial: Fundamentals of 
Nonlinear Oscillations
Dr. P. Tiso - ETH Zürich
Monday, February 13, 2023 
9:00 a.m. - 11:00 a.m. | Session 5 | Sabine

Linear dynamical systems enjoy several mathematical properties 
that render their solution affordable and interpretable. However, 
in most cases, systems depart from linear regime and many of 
their response features change significantly. In many engineering 
applications, nonlinearities are in fact exploited to achieve func-
tionalities that are not reachable within the linear regime. In other 
cases, nonlinear effects might result from anomalies in the system 
at hand, which need to be properly identified and interpreted. In 
this tutorial, we briefly introduce the main types of nonlinearities 
present in mechanical systems, and discuss the salient feature 
they bring in the response. Some related engineering applications 
will be presented. Then, the main analytical and computational 
tools available for the analysis of nonlinear systems will be intro-
duced. The tutorial is of introductory nature, and is intended for 
participants who just begun, or intend, to investigate and work 
with nonlinear dynamic phenomena.

Tutorial: A Tutorial on Nonlinear 
Model Order Reduction
Dr. A. Vizzaccaro - University of Bristol
Monday, February 13, 2023 
1:45 p.m. - 3.45 p.m. | Session 12 | Sabine

This tutorial aims at introducing nonlinear methods for model order 
reduction of structures discretised with finite elements, with a spe-
cial emphasis on the case of geometric nonlinear structures. The 
aim of model order reduction (MOR) is to reduce the dimensionali-
ty of a large system on nonlinear ordinary differential equations by 
performing a change of coordinates from the original ones to new 
reduced ones. The two main ingredients of each (MOR) method 
are (i) the change of coordinates and (ii) the reduced dynamics in 
the new coordinate system. Specifically, nonlinear methods differ 
from linear based techniques, as they rely on a nonlinear change of 
coordinates rather than the addition of new vectors to enlarge the 
linear projection basis. The course will cover the following topics 
on nonlinear model order reduction: static condensation and stiff-
ness evaluation procedure (STEP); implicit condensation and ex-
pansion (ICE) method; ICE with inertia compensation; dual modes; 
quadratic manifold method; Shaw and Pierre concept of invariant 
manifold; normal form approach; spectral submanifolds (SSM). The 
first part of the tutorial will show analogies and differences of dif-
ferent approaches on small academic examples, such as two de-
grees of freedom systems. The generalisation to generic FE models 
will be then covered in the second part.

Tutorial: A Tutorial on Data-Driven 
Methods in Nonlinear Dynamics
Prof. K. Worden, University of Sheffield
Tuesday, February 14, 2023 
9:00 a.m. - 10:40 a.m. | Session 26 | Sabine

The purpose of this tutorial is to give an overview of where ‘da-
ta-driven’ methods have been applied in nonlinear dynamics. Of 
course, the whole idea of learning from data has been enshrined 
in the field of system identification for decades; however, recent 
developments in Machine Learning have introduced new tools 
and viewpoints which bear examination. Apart from looking at 
how new ideas like Bayesian machine learning have transformed 
system identification, the applications of data-driven methods in 
the broader field of nonlinear dynamics will be considered.

Tutorial: A Tutorial on 
Nonlinear Modal Testing
Prof. L. Renson, Imperial College London
Wednesday, February 15, 2023 
9:00 a.m. - 10:40 a.m. | Session 47 | Sabine

Addressing the presence of nonlinearity is challenging because 
nonlinear systems can exhibit a wide range of complicated dy-
namic behaviours that are very difficult to predict accurately and 
have no linear equivalent. This tutorial discusses the key role that 
experimental testing has to play in this context. Fundamental as-
pects of nonlinear vibrations are reviewed to explain how stan-
dard vibration tests can be modified to account for the presence 
of nonlinearity and so gain additional insight into the nonlinear 
behaviour of a structure. Standard testing approaches are also 
shown to have limitations, which motivates the introduction of 
novel, control-based methods for testing nonlinear structures. 
This tutorial provides an informal overview of the recent develop-
ments in this area. An important part of the talk is devoted to the 
extension of experimental modal techniques to nonlinear systems 
and, in particular, phase resonance testing. n
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Sensors and Instrumentation

Organized by:
J. F. Lally Sensors & Instrumentation Technical Division

The SEM Sensors and Instrumentation Technical Division mission 
is to promote and encourage the exchange of non-proprietary in-
formation relating to transducers, data and control systems, and 
related components used to test and measure structural dynamic 
behavior. We continuously organize a series of IMAC tutorial ses-
sions for those who are interested in improving their knowledge 
and skill in the use of sensors and instrumentation. This technical 
division sponsors annual sessions for OEMs to demonstrate their 
new technology and provide roadmap of their future efforts. We 
encourage sessions for unique instrumentation use cases of chal-
lenging tests and measurements of novel uses of traditional in-
strumentation. We sponsor “best practices” sessions ranging from 
instrumentation selection, installation techniques, data acqui-
sition selection, cabling, and proper grounding techniques. The 
Sensors and Instrumentation Technical Division provides benefits 
from students to seasoned engineers across multiple engineering 
disciplines.

Meeting: J. F. Lally Sensors & 
Instrumentation Technical Division 
Tuesday, February 14, 2023 
12:20 p.m. - 2:00 p.m. | San Antonio

We encourage all that have an interest or want to learn more 
about the Sensor and Instrumentation technical division to attend 
our annual planning meeting. At this year’s meeting we will again 
evaluate recurring session topics and encourage new participants 
to join us to submit their session ideas for future IMACs. Engineers 
and technicians of all disciplines are welcome to attend, partici-
pate, and collaborate on sessions and topics that are significant to 
the application and measurements of dynamic structures. 

Technology Applications 
Tuesday, February 14, 2023 
Sessions 31 & 38 | San Antonio

Due to the great interest in this session over the past few years, 
we are pleased to be able to offer it again at IMAC-XLI. Several 
IMAC Exhibitors will provide brief presentations highlighting their 
hardware and software applications and services. Come visit this 
extremely timely session and then you will have the opportunity 
to obtain additional information from the exhibitors during the 
IMAC-XLI Exposition Hours.

Tutorial: Some Considerations for 
Windows and Signal Processing
Professor Emeritus P Avitable - U Mass Lowell 
Monday, February 13, 2023 
4:10 p.m. - 5:50 p.m. | Session 17 | San Antonio

Generally, windows and some type of signal processing is neces-
sary for acquisition of measurements. Often times, the specifics 
may not be clearly understood and a “blind” execution can cause 
some serious impact on the measurements collected. A review of 
some of the basic issues for windows and general signal process-
ing are discussed and some examples of how distorted measure-
ments may become is presented in the paper. Live presentations 
will be included as part of this presentation.

Tutorial: Test Data Measurement 
Uncertainty Analysis
D Buck - Air Force Research Laboratory
Monday, February 13, 2023 
1:45 p.m. - 3:45 p.m. | Session 10 | San Antonio

The Structural Validation Branch (AFRL/RQVV) is a research and de-
velopment test organization that supports internal (Air Force) and 
external customers. Calculating and documenting test data un-
certainty is a necessary capability for a test organization. Test data 
uncertainty analysis provides error limit values based on the com-
bined effects of random and systematic error sources. Error source 
examination can also be used to determine if corrective actions are 
necessary and/or possible to eliminate or reduce the measurement 
errors. AFRL/RQVV has developed the processes and procedures to 
calculate and document measurement uncertainty values follow-
ing ASME and ISO guidelines. Uncertainty values have been cal-
culated for multiple types of instrumentation including static load 
cells, optical pyrometers, string potentiometers, strain gauges, and 
accelerometers. For example, the uncertainty for a uniaxial acceler-
ometer was calculated for a specific test program. Systematic and 
random error sources were evaluated based manufacturer’s speci-
fications, calibration, test equipment, and test data. The uncertainty 
was estimated to be ±15.8% of reading at a 95% confidence level 
for vibration frequencies from 0 to 10 kHz. The calculation method-
ology, assumptions, and limitations, will be presented.

Tutorial: Modal Analysis of a BattleBot Blade
A Mange - Crystal Instruments Corporation
Monday, February 13, 2021 
9:00 a.m. - 11:00 a.m. | Session 3 | San Antonio

In this paper, the dynamic characteristics of a BattleBot blade is studied. 
To optimize the design and improve the structural behavior of a test 
object, modal analysis is a crucial process. Obtaining modal parameters 
namely the natural frequencies, damping and mode shapes of the unit 
under test facilitates in adjusting the dynamic properties and in im-
proving performance. In this case, a heavyweight BattleBot blade that 
is designed for combat competitions is tested and analyzed. The results 
are further used to tweak the design of the BattleBot to make it more 
resistant to damage or breaking of crucial components. Furthermore, 
these dimensional changes can also help improve the impact force of 
the BattleBot’s blades when it strikes the opponent. Using a new ma-
terial for the fabrication can also assist in making the robot lighter and 
stiffer. Hence, a modal test can help make the BattleBot more efficient 
for the competitions. This work focuses on the experimental setup and 
discusses the workflow of modal analysis of the BattleBot blade. A mod-
al hammer is used to excite the blade and a uni-axial accelerometer is 
used to obtain the vibration characteristics. The short pulse induced 
with a modal hammer excites a wide range of frequencies. To avoid the 
mass loading effect that is induced with a roving response measure-
ment, the modal test is carried out with a roving excitation method. The 
test measurements and results are presented in this paper. n

MARK YOUR CALENDARS!
IMAC-XLII
It ’s Not Just Modal Anymore
January 29 - February 1, 2024 

ROSEN PLAZA HOTEL 
9700 International Drive • Orlando, FL 32819
Phone: 800-627-8258 • www.rosenplaza.com

Society for Experimental Mechanics, Inc.
7 School Street, Bethel, CT  06801 • www.sem.org
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Mattia Cenedese–ETH Zürich
Keegan Moore–University of Nebraska-Lincoln

Kevin Napolitano–ATA Engineering, Inc.
Eric Stasiunas–NASA - Marshall 
Space Flight Center

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS AEROSPACE TESTING TECHNIQUES EXPERIMENTAL TECHNIQUES

32. HUMAN STRUCTURE INTERACTION 33. NONLINEAR NORMAL MODES 
AND MODAL INTERACTIONS 34. AEROSPACE II 35. EXPERIMENTAL TECHNIQUES II

Hae Young Noh–Stanford University Abdessattar Abdelkefi–New 
Mexico State University
D. Dane Quinn–The University of Akron

Kevin Napolitano–ATA Engineering, Inc.

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS AEROSPACE TESTING TECHNIQUES COMPUTER VISIONS & 
LASER VIBROMETRY

39. SHM I 40. JOINTED STRUCTURES, 
FRICTION, AND HYSTERESIS I 41. AEROSPACE III 42. PHASE BASED TECHNIQUES

Kirk Grimmelsman–FDH Infrastructure Services Matthew Brake–Rice University
Christoph Schwingshackl– 
Imperial College London

Kevin Napolitano–ATA Engineering, Inc. Daniel Rohe–Sandia National Laboratories
Jayant Sirohi–University of Texas at Austin

TECHNICAL PROGRAM  TUESDAY | FEBRUARY 14, 2023

Full detailed event
schedule available
on the Whova app.

Full detailed event
schedule available
on the Whova app.
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TRINITY A TRINITY B SAN ANTONIO

9:00 A.M. -
10:40 A.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 43. SUBSTRUCTURING & 

INTERFACES OR JOINTS 44. UNCERTAINTY QUANTIFICATION 
IN DYNAMICS II 45. DEEP LEANING FOR CONDITION 

MONITORING

CH
AI

R(
S) Matthew Allen–Brigham Young University

Ben Davis–University of Georgia
Babak Moaveni–Tufts University
Costas Papadimitriou–University of Thessaly

Nikolaos Dervilis–University of Sheffield
Scott Cogan–CNRS

11:30 A.M. -
12:50 P.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 50. TUTORIAL ON JOINT 

IDENTIFICATION VIA FBS 51. SENSOR AND INFORMATION FUSION 52. MACHINE LEARNING ALGORITHMS 
IN DAMAGE DETECTION

CH
AI

R(
S) Jon Young–Pennsylvania State University

Dani Agramonte–Georgia Institute of Technology
Garrison Flynn–Los Alamos National Laboratory Babak Moaveni–Tufts University

Manuel Vega–University of California San Diego

2:20 P.M. -
4:00 P.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 57. REAL-TIME/HYBRID SUBSTRUCTURING 58. SURROGATE MODELING II 59. TRANSFER LEARNING AND 

POPULATION-BASED SHM

CH
AI

R(
S) Richard Christenson–University of Connecticut Zhen Hu–University of Michigan-Dearborn Elizabeth Cross–University of Sheffield

4:40 P.M. -
6:20 P.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 64. TRANSFER PATH ANALYSIS / 

FREQUENCY BASED SUBSTRUCTURING 65. VIRTUAL SENSING, CERTIFICATION, 
AND REAL-TIME MONITORING I 66. HIGH-RATE STRUCTURAL HEALTH 

MONITORING AND PROGNOSTICS

CH
AI

R(
S) Maarten van der Seijs–VIBES technology

Steven Carter–Sandia National Laboratories
Scott Cogan–CNRS
Eleni Chatzi–ETH Zürich

Michael Todd–University of California San Diego
Austin Downey–University of South Carolina

SAN MARCOS SABINE PECOS BLUEBONNET

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS ADDITIVE MANUFACTURING COMPUTER VISIONS AND 
LASER VIBROMETRY

46. SHM II 47. EXPERIMENTAL METHODS FOR 
NONLINEAR SYSTEMS I 48. ADDITIVE MANUFACTURING I 49. SPECIAL EXPERIMENTAL 

TECHNIQUES IN HIGH-
SPEED CAMERA EMA

Fernando Moreu–University of New Mexico Benjamin Pacini–Sandia National Laboratories
Ludovic Renson–Imperial College London

Michael Mains–University of Cincinnati
Jason Blough–Michigan Technological University

Janko Slavič–University of Ljubljana
Marc Eitner–The University of Texas at Austin

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS ADDITIVE MANUFACTURING COMPUTER VISIONS AND 
LASER VIBROMETRY

53. VISION-BASED MONITORING 
OF CIVIL STRUCTURES I 54. APPROXIMATE AND ANALYTICAL 

METHODS FOR NONLINEAR 55. ADDITIVE MANUFACTURING II 56. HIGH-SPEED CAMERA BASED 
EMA OF 3D STRUCTURES

Richard Christenson–University of Connecticut Matthew Brake–Rice University
Christoph Schwingshackl–
Imperial College London

Jason Blough–Michigan Technological University
Michael Mains–University of Cincinnati

Janko Slavič–University of Ljubljana
Alessandro Zanarini–Università di Bologna

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS MODAL ANALYSIS & 
STRUCTURAL DYNAMICS

COMPUTER VISIONS AND 
LASER VIBROMETRY

60. SHM III 61. EXPERIMENTAL METHODS FOR 
NONLINEAR SYSTEMS II 62. ADDITIVE MANUFACTURING 

& BIOMEDICAL 63. VISION-BASED MONITORING 
OF CIVIL STRUCTURES II

Nasim Partovi-Mehr–Tufts University Ludovic Renson–Imperial College London
Richard Wiebe–University of Washington

Sheyda Davaria–Virginia Tech
Michael Mains–University of Cincinnati

Chuanzhi Dong–Palo Alto Research Center

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS MODAL ANALYSIS & 
STRUCTURAL DYNAMICS

COMPUTER VISIONS AND 
LASER VIBROMETRY

67. VIBRATION MITIGATION AND 
STRUCTURAL CONTROL I 68. JOINTED STRUCTURES, 

FRICTION, AND HYSTERESIS II 69. MODAL TOPICS I 70. VISION-BASED MONITORING 
OF CIVIL STRUCTURES III

Philip Harvey–University of Oklahoma Christoph Schwingshackl–
Imperial College London
Alfredo Fantetti–Imperial College London

Timothy Marinone–ATA Engineering, Inc.
Brandon Dilworth–MIT Lincoln Laboratory

Tengjiao Jiang–Norwegian University 
of Science and Technology
Christopher Niezrecki–Univ. of Massachusetts Lowell

TECHNICAL PROGRAM  WEDNESDAY | FEBRUARY 15, 2023

Full detailed event
schedule available
on the Whova app.

Full detailed event
schedule available
on the Whova app.
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9:00 A.M. -
10:40 A.M.

TRINITY A TRINITY B SAN ANTONIO

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 71. SUBSTRUCTURING BENCHMARK 

CHALLENGE I 72. VIRTUAL SENSING, CERTIFICATION, 
AND REAL-TIME MONITORING II 73. GAUSSIAN PROCESS / METAMODELING

CH
AI

R(
S) Dan Roettgen–Sandia National Laboratories

Andreas Linderholt–Linnaeus University
Scott Cogan–CNRS
Eleni Chatzi–ETH Zürich

Francois Hemez–Lawrence Livermore 
National Laboratory
Mukesh Kumar Ramancha–Univ. of California San Diego

11:20 A.M. -
1:00 P.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 78. SUBSTRUCTURING BENCHMARK 

CHALLENGE II 79. MODEL FORM UNCERTAINTY 
AND SELECTION INCL. ROUND 
ROBIN CHALLENGE II

80. DATA-DRIVEN AND PHYSICS-INFORMED 
MODELING AND ANALYSIS

CH
AI

R(
S) Dan Roettgen–Sandia National Laboratories

Andreas Linderholt–Linnaeus University
Alana Lund–Purdue University Amir Gandomi–University of Technology Sydney

Thomas Matarazzo–United States Military Academy

2:00 P.M. -
4:00 P.M.

TR
AC

K

DYNAMIC SUBSTRUCTURES MODEL VALIDATION & 
UNCERTAINT Y QUANTIFICATION DATA SCIENCE IN ENGINEERING

SE
SS

IO
N 85. NEW CHALLENGES & APPROACHES 

IN SUBSTRUCTURING 86. SURROGATE MODELING III, 
UNCERTAINTY QUANTIFICATION 
IN DYNAMICS III

87. DATA SCIENCE IN ENGINEERING

CH
AI

R(
S) Ben  Davis–University of Georgia

Mark Jackson–University of Georgia
Kyle Neal–Sandia National Laboratories\
Babak Moaveni–Tufts University

Francois Hemez–Lawrence Livermore 
National Laboratory
Mohsen Mousavi–University of Technology Sydney

SAN MARCOS SABINE PECOS BLUEBONNET

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS MODAL ANALYSIS & 
STRUCTURAL DYNAMICS

COMPUTER VISIONS AND 
LASER VIBROMETRY

74. VIBRATION MITIGATION AND 
STRUCTURAL CONTROL II 75. MATERIAL NONLINEARITIES 76. MODAL TOPICS II 77. LDV APPLICATIONS I

Nicholas Wierschem–University of Tennessee Benjamin Pacini–Sandia National Laboratories
Robert Kuether–Sandia National Laboratories

Timothy Marinone–ATA Engineering, Inc.
Brandon Dilworth–MIT Lincoln Laboratory

Vikrant Palan–Polytec, Inc.
Paolo Castellini–UnivPM

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS MODAL ANALYSIS & 
STRUCTURAL DYNAMICS

COMPUTER VISIONS AND 
LASER VIBROMETRY

81. DYNAMICS OF WIND ENERGY 
INFRASTRUCTURES 82. NONLINEAR DYNAMICS IN 

INDUSTRY AND APPLICATIONS 83. MODAL TOPICS III 84. LDV APPLICATIONS II

D. Todd Griffith–University of Texas at Dallas
Nasim Partovi-Mehr–Tufts University

Michael Kwarta–University 
of Wisconsin-Madison
Deborah Fowler–Sandia National Laboratories

Timothy Marinone–ATA Engineering, Inc. Dario Di Maio–University of Bristol
Jörg Sauer–Polytec GmbH

DYNAMICS OF CIVIL STRUCTURES NONLINEAR STRUCTURES & SYSTEMS MODAL ANALYSIS & 
STRUCTURAL DYNAMICS

COMPUTER VISIONS AND 
LASER VIBROMETRY

88. VIBRATION SERVICEABILITY 89. NONLINEAR ENERGY SINKS 
AND VIBRATION ABSORBERS 90. MODAL TOPICS IV 91. NOVEL TECHNIQUES IN 

VISION SYSTEMS

Aleksandar Pavic–University of Exeter
Vitomir Racic–Politecnico di Milano

Keegan Moore–University of Nebraska-Lincoln
Malte Krack–University of Stuttgart

Davide Mastrodicasa–Siemens 
Digital Industries Software
Brandon Dilworth–MIT Lincoln Laboratory

Jamal Mostafavi Yazdi–Kettering University
Alessandro Cattaneo–Los 
Alamos National Laboratories

TECHNICAL PROGRAM  THURSDAY | FEBRUARY 16, 2023

Full detailed event
schedule available
on the Whova app.

Full detailed event
schedule available
on the Whova app.
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Session Organizers

We would like to thank the following individuals for their efforts in organizing the sessions below:

03. Vendor Innovations
Chad Walber–PCB Piezotronics, Inc.

04. Open-source Scientific Computing in Structural Dynamics
Janko Slavič–University of Ljubljana

05. Nonlinear Systems
Gaetan Kerschen–University of Liege;
Mattia Cenedese–ETH Zürich;
H. Nevzat Ozguven–Middle East Technical University

07. Modal Analysis for the New/Young Engineer I
Tim Marinone–ATA Engineering, Inc.;
Brandon Dilworth–MIT Lincoln Laboratory;
Michael Mains–The Modal Shop;
Jason Blough–Michigan Technological University

12. Nonlinear Reduced Order Modeling I
Paolo Tiso–ETH Zürich;
Alessandra Vizzaccaro–University of Bristol;
Robert Kuether–Sandia National Laboratories

14. Modal Analysis for the New/Young Engineer II
Tim Marinone–ATA Engineering, Inc.;
Brandon Dilworth–MIT Lincoln Laboratory;
Michael Mains–The Modal Shop;
Jason Blough–Michigan Technological University

19. Nonlinear Reduced Order Modeling II
Paolo Tiso–ETH Zürich;
Alessandra Vizzaccaro–University of Bristol;
Robert Kuether–Sandia National Laboratories

21. Modal Analysis for the New/Young Engineer III
Tim Marinone–ATA Engineering, Inc.;
Brandon Dilworth–MIT Lincoln Laboratory;
Michael Mains–The Modal Shop;
Jason Blough–Michigan Technological University

23. Model Form Uncertainty and Selection
incl. Round Robin Challenge I
Roland Platz–Deggendorf Institute of Technology;
Alana Lund–Purdue University

25. Dynamics of Bridges
Anders Ronnquist–Norwegian University of Science and Technology

26. Data Driven Methods for Nonlinear Systems
Mattia Cenedese–ETH Zürich;
Keegan Moore–University of Nebraska-Lincoln

30. Introduction of Uncertainty Quantification
& Surrogate Modeling I
Joel Sills–NASA; Scott Cogan–CNRS;
Francois Hemez–Lawrence Livermore National Laboratory;
Kyle Neal–Sandia National Laboratories;
Zhen Hu–University of Michigan-Dearborn

32. Human Structure Interaction
Hae Young Noh–Stanford University

33. Nonlinear Normal Modes and Modal Interactions
Ludovic Renson–Imperial College London;
Abdessattar Abdelkefi–New Mexico State University;
D. Dane Quinn–The University of Akron

37. Uncertainty Quantification in Dynamics I
Babak Moaveni–Tufts University;
Costas Papadimitriou–University of Thessaly

39. SHM I
Kirk Grimmelsman–FDH Infrastructure Services

40. Jointed Structures, Friction, and Hysteresis I
Matthew Brake–Rice University;
Christoph Schwingshackl–Imperial College London;
Alfredo Fantetti–Imperial College London

42. Phase Based Techniques
Javad Baqersad–Kettering University;
Daniel Rohe–Sandia National Laboratories

43. Substructuring & Interfaces or Joints
Matthew Allen–Brigham Young University;
Ben Davis–University of Georgia

44. Uncertainty Quantification in Dynamics II
Babak Moaveni–Tufts University;
Costas Papadimitriou–University of Thessaly

46. SHM II
Kirk Grimmelsman–FDH Infrastructure Services

47. Experimental Methods for Nonlinear Systems I
Benjamin Pacini–Sandia National Laboratories;
Ludovic Renson–Imperial College London;
Richard Wiebe–University of Washington

49. Special Experimental Techniques in High-speed Camera EMA
Janko Slavič–University of Ljubljana;
Javad Baqersad–Kettering University

50. Tutorial on Joint Identification via FBS
Jon Young–Pennsylvania State University;
Daniel Rixen–Technische Universitat München;
Dani Agramonte–Georgia Institute of Technology

51. Sensor and Information Fusion
Garrison Flynn–Los Alamos National Laboratory

54. Approximate and Analytical Methods for Nonlinear
Matthew Brake–Rice University;
Christoph Schwingshackl–Imperial College London;
Alfredo Fantetti–Imperial College London

56. High-speed Camera Based EMA of 3D Structures
Janko Slavič–University of Ljubljana

58. Surrogate Modeling II
Kyle Neal–Sandia National Laboratories;
Zhen Hu–University of Michigan-Dearborn

60. SHM III
Kirk Grimmelsman–FDH Infrastructure Services

61. Experimental Methods for Nonlinear Systems II
Benjamin Pacini–Sandia National Laboratories;
Ludovic Renson–Imperial College London;
Richard Wiebe–University of Washington

63. Vision-based Monitoring of Civil Structures II
Chuanzhi Dong–Palo Alto Research Center;
Tengjiao Jiang–Norwegian University of Science and Technology

64. Transfer Path Analysis / Frequency Based Substructuring
Maarten van der Seijs–VIBES Technology;
Steven Carter–Sandia National Laboratories

65. Virtual Sensing, Certification, and Real-Time Monitoring I
Nikolaos Dervilis–University of Sheffield;
Scott Cogan–CNRS; Eleni Chatzi–ETH Zürich

67. Vibration Mitigation and Structural Control I
Philip Harvey–University of Oklahoma;
Nicholas Wierschem–University of Tennessee

68. Jointed Structures, Friction, and Hysteresis II
Matthew Brake–Rice University;
Christoph Schwingshackl–Imperial College London;
Alfredo Fantetti–Imperial College London

70. Vision-based Monitoring of Civil Structures III
Chuanzhi Dong–Palo Alto Research Center;
Tengjiao Jiang–Norwegian University of Science and Technology

71. Substructuring Benchmark Challenge I
Dan Roettgen–Sandia National Laboratories;
Andreas Linderholt–Linnaeus University

72. Virtual Sensing, Certification, and Real-Time Monitoring II
Nikolaos Dervilis–University of Sheffield;
Scott Cogan–CNRS;
Eleni Chatzi–ETH Zürich

74. Vibration Mitigation and Structural Control II
Philip Harvey–University of Oklahoma;
Nicholas Wierschem–University of Tennessee

75. Material Nonlinearities
Benjamin Pacini–Sandia National Laboratories;
Robert Kuether–Sandia National Laboratories

77. LDV Applications I
Dario Di Maio–University of Bristol

78. Substructuring Benchmark Challenge II
Dan Roettgen–Sandia National Laboratories;
Andreas Linderholt–Linnaeus University

79. Model Form Uncertainty and Selection 
incl. Round Robin Challenge II
Roland Platz–Deggendorf Institute of Technology;
Alana Lund–Purdue University

81. Dynamics of Wind Energy Infrastructures
D. Todd Griffith–University of Texas at Dallas;
Nasim Partovi-Mehr–Tufts University

82. Nonlinear Dynamics in Industry and Applications
Michael Kwarta–University of Wisconsin-Madison;
Deborah Fowler–Sandia National Laboratories

84. LDV Applications II
Dario Di Maio–University of Bristol

85. New Challenges & Approaches in Substructuring
Ben Davis–University of Georgia;
Mark Jackson–University of Georgia

86. Surrogate Modeling III, Uncertainty
Quantification in Dynamics III
Kyle Neal–Sandia National Laboratories;
Zhen Hu–University of Michigan-Dearborn;
Babak Moaveni–Tufts University;
Costas Papadimitriou–University of Thessaly

88. Vibration Serviceability
Aleksandar Pavic–University of Exeter;
Vitomir Racic–Politecnico di Milano;
Stana Zivanovic–University of Exeter

89. Nonlinear Energy Sinks and Vibration Absorbers
Keegan Moore–University of Nebraska-Lincoln;
Malte Krack–University of Stuttgart

91. Novel Techniques in Vision Systems
Javad Baqersad–Kettering University
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Dewesoft LLC, 10730 Logan St, 
43571 Whitehouse, Ohio 

+1-855-DEWE-NOW (339-3669)
sales.us@dewesoft.com

www.dewesoft.com

Dynamics of Civil Structures
Dynamic Substructures

Modal Analysis/Dynamic Systems
Model Validation & Uncertainty Quantification

Nonlinear Structures & Systems
Sensors & Instrumentation  

Emerging Technologies for Structural Dynamics

IMAC Program

BOOTH

216

•  Synchronized acquisition 
to within 40 nS

•  Up to 150 dB dynamic 
range

•  Scalable to 1,000+ 
channels without loss  
of performance

•  Multi-recorder & multi-
measurement functionality

•  Remote and autonomous 
operation

•  Modal shakers 18 lbf (80 N) 
to 475 lbf (2,115 N)

Structural & Modal
T E S T I N G  S O L U T I O N S

Direct Interfaces with FEA and Test

Integration with Nastran, Ansys, Abaqus,...

Test Planning

FRF, Modal & ODS Correlation Analysis

 Dynamic Response Simulation            

Design Sensitivity Analysis

Finite Element Model Updating 

Load Identification

Structural Optimization

Uncertainty Propagation

Intuitive and Customizable GUI

Integrated Scripting and Automation

info@femtools.com - www.femtools.com

for Windows and Linux

Mesh Verification

Mass Identification from FRFs

Modal Parameter Extractor (EMA, OMA)

Structural Health Monitoring

Dynamic Substructuring

SANTA CRUZ, CA • BUTLER, NJ

1-888-43HADLAND (434-2352) | www.hadlandimaging.com

PROUDLY REPRESENTING

ULTRA HIGH-SPEED VISIBLE, INFRARED
& FLASH X-RAY IMAGING SOLUTIONS

VISIT US IN 
Booth #324
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Structural Analysis
Intuitive & interactive

SIMPLY MODAL

info@ix-cameras.com                       339 645 0778
ix-cameras.com

Visit us at Booth 224 to learn more 
and arrange for a demonstration

Applications
Ballistics

PIV/DIC 

Fluid Dynamics 

Shock and Vibration

Material Science

Aerodynamics

i-SPEED® 7 Series

8,512 fps @ 2072 x 1536

27+ GPixels/s throughput

2.45 M fps 

Touchscreen tablet control

6,382 fps @ 1920 x 1080

13 GPixels/s throughput

1 M fps

Touchscreen tablet control

i-SPEED® 5 Series

High-Speed Cameras for Research and Engineering

. Structural dynamics

. Bump test & shaker acquisition

. ODS (Operating Deflection Shape)

. Modal analysis

oros.com

Booth #210

NOISE AND VIBRATION TESTING
NEW 4 channel system: O4

Full-field vibration  
Analysis

◾�Non-contact measurements with 
reproducible results on any surface

◾�Capture transient or steady state vibrations

◾3D�for�modal�testing�and�FE�correlation

www.polytec.com

Visit our Booth #318 and experience 

the latest QTec® technolgy

Shorten Time from   
Concept to Production
HBK’s solutions for structural testing, monitoring and  
integration with simulation (FEA) empower our customers 
to shorten time from concept to production. 

For more information, please visit: www.hbkworld.com
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• NVH optimized design
• Prototype development, design 

and optimization
• Modal analysis and operational 

modal analysis
• Condition and machine monitoring
• Test bench/rig development
• End-of-line testing
• Transfer path analysis and -

synthesis
• Psychoacoustics

Competence in structural 
dynamics and acoustics 

v\/ibrations Inc. 
Non-Contact Vibration 
Measurements 

Fixed Point, 
Dual Fiber, 
Scanning, 
Long Range 
Laser Doppler Vibrometers 

IMAC Booth #221
www. vi brationsi nc.com 

+ 1 (714) 463-4303

Precision Universal
Testing Machines

Shimadzu Scientific Instruments, 7102 Riverwood Dr., 
Columbia, MD 21046; Phone: 800-477-1227

►Dual processors
►High-speed data sampling
►Superior stress and strain control
►Quick-swap multi-joint
►High rigidity frame
►Touch screen smart controller
►Intelligent crosshead
►User-friendly software

Designed for the most demanding applications, 
such as Digital Image Correlation Shimadzu’s 
Autograph AGX-V Series testers feature proprietary 
control technology for unparalleled functionality. 

Learn more at booth 225 or visit 
www.ShimadzuMaterialScience.com 

Key features include:

Transducer Conditioning Systems  Filter/Ampli�er Systems  Signal Switching Systems

The Industry Leader in 
High-Performance

Signal Conditioning 

A
pplica

tio
ns

Propulsion Testing

Shock and Vibration

Automotive Testing

Rotating Machinery

Wind Tunnels

Underwater Acoustics

Load Cells

Accelerometers

IEPE Sensors

Static & Dynamic Strain 

Pressure Sensors 

Thermocouples & RTDs

Other Bridge-type Sensors

www.pfinc.com

M
ea

su
re

m
en

ts
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All registered attendees at IMAC-XLI are invited to attend 
an evening of fun at Punch Bowl Social Austin-Domain.

Social events have long been a terrific opportunity for IMAC 
attendees to share ideas and comradery. We are excited to see 
this tradition return. Let’s get together, relax, and play (cornhole, 
ping pong, bowling, karaoke and more) while reconnecting and 
making new IMAC memories!

Wednesday, February 15, 2023
7:00-10:00 p.m.

Shuttling to and from the event will begin at 6:30 p.m. 
in the hotel lobby and will run continuously until 10:00 p.m.

IMAC SOCIAL EVENT:
The Society for Experimental Mechanics, Inc. is committed to 
making its SEM/IMAC Conferences inclusive spaces for sharing 
ideas and knowledge by providing a safe and productive meet-
ing environment that fosters open dialogue and the exchange 
of scientific ideas, promotes equal opportunities and treatment 
for all participants, and is free of harassment and discrimina-
tion. All participants are expected to treat others with respect 
and consideration, follow venue rules, and alert staff or security 
of any dangerous situations or anyone in distress. Speakers are 
expected to uphold standards of scientific integrity and profes-
sional ethics. The policies herein apply to all attendees, speakers, 
exhibitors, staff, contractors, volunteers, and guests at SEM/IMAC 
Conferences and related events.

SEM/IMAC prohibits any form of harassment, sexual or otherwise. 
Harassment should be reported immediately to SEM/IMAC Con-
ference staff and via email: director@sem.org or (203) 790-6373 
extension 100.

What is Harassment?
Harassment includes speech or behavior that is not welcome or is 
personally offensive, whether it is based on ethnicity, gender, re-
ligion, age, body size, disability, veteran status, marital status, sex-
ual orientation, gender identity, or any other reason not related 
to scientific merit. It includes stalking, unnecessary touching and 
unwelcome attention.

Behavior that is acceptable to one person may not be acceptable 
to another, so use discretion to be sure that respect is communi-
cated. Harassment intended in a joking manner still constitutes 
unacceptable behavior. Retaliation for reporting harassment is 
also a violation of this policy, as is reporting an incident in bad 
faith.

Reporting Harassment
SEM/IMAC is committed to supporting a productive and safe 
working environment for everyone at our conferences. If an 
individual experiences, or witnesses, harassment, they should 
contact SEM/IMAC Conference staff and via email: director@
sem.org or (203) 790-6373 extension 100, or, if during a confer-
ence, by using a venue phone and ask for security if they feel 
unsafe. All complaints will be treated seriously and responded 
to promptly.

If an individual experiences harassment, it is recommended that, 
in addition to notifying SEM/IMAC Conference staff, they write 
down the details, as they may be asked to fill out a report. They 
are not expected to discuss the incident with the offending party. 
Their confidentiality will be maintained to the extent that it does 
not compromise the rights of others.

Filing a Formal Complaint of Harassment
If an individual wishes to file a formal complaint of harassment:

• Notify SEM/IMAC Conference staff and via email:
 director@sem.org or (203) 790-6373 extension 100
• SEM/IMAC staff will discuss the details first with the individual 

filing the complaint, then with the alleged offender; seek 
counsel if the appropriate course of action is unclear; and 
report findings as needed to the SEM Executive Board

• SEM/IMAC will consult with the individual filing 
the complaint prior to taking any action

SEM/IMAC reserves the right to request the removal of any in-
dividual engaging in harassment type behavior from its Confer-
ences. All conference fees shall not be refunded, the individual(s) 
will be prohibited from attending future SEM/IMAC Conferences 
and their employer or institution will be notified.

For any questions about this policy, please contact Nuno Lopes, 
Managing Director at director@sem.org or (203) 790-6373 exten-
sion 100. n

SEM/IMAC Code of Conduct
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Panel: Broadening Participation in Engineering
Tuesday, February 14, 2023 | 6:30 p.m. - 7:30 p.m.  |  Pecos

Organized by:
Julie Harvie

Historically, the diversity of people in engineering has been rather 
limited. However, research suggests that positive outcomes can 
come from joining together people from different backgrounds 
to solve complex problems.

For example, in the United States, white males make up the majori-
ty group for science and engineering occupations; in your country 
of residence, there may be a different majority group. The chances 
are high that you yourself are either from a minority group or work 
with someone from a minority group.

This panel has two objectives: (1) let those from minority groups 
hear the struggles and successes of others in similar positions, and 
(2) let those from majority groups better understand what the mi-
norities go through. These objectives aim toward the larger goal 
of encouraging a diverse workforce in engineering and of course 
also at IMAC!

The panelists are active SEM members that identify with various 
minority groups in their fields. Participants can submit questions 
for the panel before the session using the conference app, Whova. 
The goal is to have the audience drive the discussions through 
their questions, hence the discussion will start with the panelists 
answering questions raised by the participating audience or sub-
mitted online. We look forward to seeing you there! n

Meeting of the Education, 
Applications & Research Committees
Tuesday, February 14, 2023 
9:30 a.m. - 11:00 a.m. | Frio

Join us for discussion on topics relevant to IMAC and SEM 
Annual conferences. This first joint meeting of the committees 
at IMAC will cover topics on Education: student symposia 
and students, including the newly implemented student 
ambassador program; Applications: a forum for individuals 
doing work on a practical level; and Research: a forum for 
research topics, both novel and works in progress. Bring your 
ideas and help guide topics and themes for future conferences. 

Exhibit Planning Committee 
Tuesday, February 14, 2023 
1:30 p.m. - 2:00 p.m. | Rio Exhibit Hall B

All Exhibitors are invited to attend this open meeting to discuss 
opportunities, provide valuable insight/feedback and guide fu-
ture Exposition planning. Your participation is critical in making 
the Exposition a success and in providing the best experience for 
conference attendees.

Meeting of the Research Committee on 
the Mechanics of Jointed Structures
Monday, February 13, 2023 
6:00 p.m. - 7:00 p.m. | Frio

The Research Committee on the Mechanics of Jointed Structures 
is holding their spring meeting at IMAC. This research organization 
focuses on developing collaborations across academia, industry, 
and government to advance the physical understanding of the be-
havior of jointed and assembled systems. This meeting will focus 
on the development of the new roadmap for joints research. The 
international community that composes this research committee 
focus on multiple fields of research: solid mechanics, nonlinear dy-
namics, uncertainty quantification, numerical methods, and tribol-
ogy. For more information, please contact brake@rice.edu.

Program Planning Committee
Wednesday, February 15, 2023 
9:00 a.m. - 10:30 a.m. | Frio

The committee will meet to receive IMAC-XLI feedback from 
Technical Divisions, Focus Groups, and others as well as to discuss 
plans for IMAC-XLII. Each Technical Division and Focus Group 
is asked to send a representative to this meeting if possi-
ble. If not possible, please BE SURE to return your TD/Focus Group 
form to the IMAC registration desk prior to this meeting. n

SEM Executive Board Meeting 
Sunday, February 12, 2023 
9:00 a.m. - 3:00 p.m. | Frio

IMAC Advisory Board Meeting 
Monday, February 13, 2023 
12:30 p.m. - 1:45 p.m. | Frio

Conference Registration Hours
Course Only Registration:
Saturday, February 11, 2023 ..........................8:00 AM –10:00 AM
Sunday, February 12, 2023 .............................8:00 AM –10:00 AM

Conference Registration:
Sunday, February 12, 2023 ..................................4:00 PM–6:00 PM
Monday, February 13, 2023 ................................7:00 AM–4:00 PM
Tuesday, February 14, 2023 ................................7:30 AM–4:00 PM
Wednesday, February 15, 2023 ........................7:30 AM–4:00 PM
Thursday, February 16, 2023 ..............................8:00 AM–1:00 PM

Open Meetings

Closed Meetings

IMAC-XLI Welcome Reception 
Monday, February 13, 2023 
7:00 p.m. - 8:30 p.m. | Rio Exhibit Hall B

Everyone at IMAC-XLI is invited to attend the Welcome Re-
ception. A staple at every IMAC, this reception is a terrific 
chance to reacquaint yourself with fellow attendees, stu-
dents, exhibitors, and guests, as well as meet those who 
are new. It is a wonderful way to begin the conference.

WELCOME
RECEPTION

Monday-Thursday, February 13-16, 2023
6:00 a.m. | Hotel Lobby

Start your conference day with an easy morning run (30-40 
min.). Meet Roland Platz at 6:00 am on Monday to Thurs-
day in the conference hotel lobby.

MORNING RUN

Monday, February 13, 2023
6:00 p.m. - 7:00 p.m.  |  Ballroom B

All students are invited to this casual gathering to meet up 
and share some light bites and drinks before the Welcome 
Reception.

STUDENT MEET-UP
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WHOVA EVENT APP
2023 Awards and Recipients
SAGE Publishing Young Engineer Lecture: Yongchao Yang

J.W. Dally Young Investigator: Zhu Mao

D. J. DeMichele: Gaëtan Kerschen

B.J. Lazan: Matthew Allen

Susan K Foss Outstanding ET Editor: Yuanchang Chen

SEM Gold and Silver Certificate Members 
The following SEM members have reached a Silver or Gold member-
ship milestone. We sincerely thank them for their years of service and 
dedication to SEM. Seeing these certificates awarded is a wonderful 
way to show our appreciation to these longstanding SEM members.

50 Year Members | Gold Certificate
George Amir 
Abraham Assa 
Yasumasa Koakutsu 
Lloyd J. Lazarus 
Lawrence Root

25 Year Members | Silver Certificate
Robert Adams 
Ronald Beukema 
David Brown 
Nripendu Dutta 
Gavin Horn 
Hubert Schreier

IMAC-XLI Awards Luncheon
Wednesday, February 15, 2023 
12:50 p.m. - 2:20 p.m.  |  Ballroom B

SEM President, Jim De Clerck, and IMAC Conference Director, David Epp, 
will conduct the Awards Luncheon ceremony by presenting various 
awards in recognition of outstanding achievements in structural dynam-
ics and service to SEM/IMAC.

2023 Best Papers
Computer Vision & Laser Vibrometry 
sponsored by Polytec and Correlated Solutions, Inc.

1st Place: Ke Yuan, University of Maryland, Baltimore County; 
Weidong Zhu, University of Maryland, Baltimore County
For the paper #14966, ”Modal Identification of a Turbine Blade with a Curved 
Surface under Random Excitation by a 3D CSLDV System and the Extended 
Demodulation Method”

2nd Place: Zihuan Liu, University of Texas at Austin; Xiaoyu Niu, Uni-
versity of Texas at Austin; Yuqi Meng, University of Texas at Austin; 
Ehsan Vatankhah, University of Texas at Austin; Donghwan Kim, Uni-
versity of Texas at Austin; Neal Hall, University of Texas at Austin
For the paper #14738, ”Measurement of Airborne Ultrasound Using Laser 
Doppler Vibrometry”

3rd Place: Linfeng Lyu, University of Maryland, Baltimore County; 
Garrett Higgins, University of Maryland, Baltimore County; 
Weidong Zhu, University of Maryland, Baltimore County;
For the paper #14994, ”Operational Modal Analysis of a Rotating Structure 
Using Tracking Continuously Scanning Laser Doppler Vibrometry via a Novel 
Edge Detection Method”

Data Science 
sponsored by Los Alamos Dynamics, LLC

Sarah Bee, University of Sheffield; Evangelos Papatheou, University 
of Exeter; Marcua Haywood-Alexander, University of Sheffield; Robin 
Mills, University of Sheffield; Lawrence Bull, The Alan Turing Institute/
University of Cambridge; Keith Worden, University of Sheffield; Niko-
laos Dervilis, University of Sheffield
For the paper #14380, ”Better Together: Using Multi-task Learning to Improve 
Feature Selection within Structural Datasets” 

Dynamic Environments Testing
Ethan Cramer, University of North Texas/Los Alamos National Labora-
tory; Dustin Harvey, Los Alamos National Laboratory; Richard Zhang, 
University of North Texas 
For the paper #14428, ”Rapid, Approximate Multi-Axis Vibration Testing” 

Model Validation & Uncertainty Quantification 
sponsored by Los Alamos Dynamics, LLC

Rileigh Bandy, University of Colorado Boulder; 
Rebecca Morrison, University of Colorado Boulder
For the paper #14617, ”Quantifying Model Form Uncertainty in Spring-Mass-
Damper Systems”

Nonlinear Structures and Systems
Kyusic Park, University of Minnesota; 
Matt Allen, Brigham Young University
For the paper #14591, ”Nonlinear Model Updating of Geometrically Nonlinear 
Structures based on Gaussian Process Regression Reduced Order Modeling” 

Awards

 Scan to visit the SEM Awards web page

Downloading
The Whova event app is for free for event attendees.
To download the app, please follow ANY of the steps below:

• Open up the Apple Store or Google Play on your mobile 
device, and search for “Whova”

• Or, scan the QR codes here:

• Or, visit www.whova.com/portal/seman_202406/ in your 
web browser.

When you have found Whova, tap to download and install 
the Whova app.

How to Sign In
1. Sign on to Whova with the same email as registered 
for the Conference on sem.org
2. Create password and type in your name.
3. Profile Editing
Other attendees will see this and network with you, so 
make it look good. You can edit it later; click your profile 
picture (or a default headshot image) at top-left corner of 
the event “Home.”

4. Access your event main page
a. The app will take you to your event page automatically if 

organizers updated the app with your registration infor-
mation.

b. If the event doesn’t show up automatically, search for SEM 
XIV International Congress.

Technical Sessions: Interactive Q&A
The ability to interact, share ideas and ask questions is a 
mainstay of our events. Did you find an interesting presen-
tation and want to ask a question? From the Agenda, within 
the app or the web platform, click on a session to view its 
details. On the mobile app, tap the Q&A icon and post your 
question (authors can then reply directly to your question at 
the scheduled time slot). On the web platform, Session Q&A 
should be automatically highlighted, click Ask a Question 
button, type your question and hit submit.

Whova Event App User Tutorial
Need a quick glance at how to navigate and use the app?
www.whova.com/resources/how-to-guide/user-tutorial n

The Whova Event App is free to download and 
is an integral part of your IMAC-XLI experience.

Here’s everything you need to know about the Whova App:
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https://whova.com/portal/seman_202406/
https://sem.org/imacregistration
https://whova.com/resources/how-to-guide/user-tutorial/
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Advanced Test Equipment Rentals
10401 Roselle Street
San Diego, CA 92121 
858-558-6500
nharris@atecorp.com
www.atecorp.com

Advanced Test Equipment Corp. (ATEC) is a leading provider of test & mea-
surement equipment rentals, sales, calibration, and service. Since 1981, test 
engineers, government agencies, and Fortune 500 companies have relied 
on ATEC to guide them to the right equipment, ship it quickly, and offer 
them the industry’s best technical expertise and customer care. ATEC’s broad 
inventory includes EMC, Power Supplies & Loads, RF Safety, Electrical, NDT, 
Environmental, Communications, and General Purpose test equipment. Ex-
plore the ATEC inventory at www.atecorp.com.

APS Dynamics, Inc. 🅲
32124 Paseo Adelanto, Suite 3
San Juan Capistrano, CA 92675 USA
949-234-9791 
sales@apsdynamics.com 
www.apsdynamics.com

APS DYNAMICS, INC  specializes in designing, manufacturing, and 
marketing vibration systems for modal test excitation, low frequen-
cy vibration sensor calibration, and component test. Products in-
clude ELECTRO-SEIS long stroke shakers for modal excitation of 
structures and low frequency calibration of accelerometers, and DU-
AL-MODE voltage/current mode power amplifiers for driving shakers.  
Modal test excitation applications feature the long stroke capability of the 
ELECTRO-SEIS ball bearing shakers. Three basic sizes are offered: the APS 
113 Series, the higher force APS 400, and the highest force APS 420 shaker. 
For sensor calibration applications, the APS DYNAMICS Long Stroke Shakers 
feature Air Bearing armature guidance for exceptionally clean waveforms 
with wide dynamic range and very low cross-axis motion. Four basic mod-
els are offered: the APS 113-AB for testing small sensors and components, 
the APS 129 with a large air bearing table coupled to the shaker for heavy 
test loads, the APS 500 a small air bearing table for high-frequency, high-ac-
celeration testing, and the APS 600 shaker for the longest stroke length.  
The extensive customer base includes major Government contractors, De-
fense Departments, other Government Agencies, universities and research 
organizations, numerous manufacturers as well as engineering firms.

ATA Engineering, Inc.
13290 Evening Creek Drive South 
San Diego, CA 92128 USA 
858-480-2000 
sales@ata-e.com 
www.ata-e.com

ATA Engineering, Inc. (ATA) is an engineering consulting firm that provides 
innovative solutions through test- and analysis-driven design by focusing 
on the engineering needs of manufacturers in addressing their cost, quality, 
and time-to-market challenges for mechanical and aerospace systems. ATA 
supports the IMAC community as modal test and analysis experts.

Brincker Monitoring ApS
Rosenborggade 10 
1130, Copenhagen, Denmark 
45 2147 4754 
info@brincker-monitoring.com 
www.brincker-monitoring.com 

We take the lead in OMA based SHM. We want to be the best, having 4 pat-
ents, one in updating, one in a identification, and two patents in wind tur-
bine SHM. We want to provide our customer with a super robust automated 
OMA, that show SHM real time on the customer website. And we want our 
customer to pay only 1 % of what a manual OMA would require – so that you 
want to analyze all your data.

Correlated Solutions, Inc. 🅲
121 Dutchman Boulevard 
Irmo, SC 29063 USA 
803-926-7272 
sales@correlatedsolutions.com 
www.correlatedsolutions.com

Correlated Solutions offers non‐contact ODS, strain, and deformation mea-
surement solutions for materials research and product testing. Three-dimen-
sional displacements, strains, velocities, and accelerations are all computed 
for thousands of data points at any given frequency.  These measurements 
can be made on sample sizes ranging from microns to meters and time 
scales as small as nanoseconds. Our scientists and engineers are specialized 
in optical deformation measurements and are recognized as world leaders 
and the inventors of digital image correlation.  The VIC-3D FFT system has 
recently been improved to include greater in-plane vibration visualizations 
using the graphics engine iris.

Crystal Instruments 🆂
2090 Duane Avenue 
Santa Clara, CA 95054 USA 
408-986-8880 
Sales@go-ci.com 
www.crystalinstruments.com 

Founded in 1996, Crystal Instruments (CI) is a leading manufacturer of dynamic 
measurement, signal analysis, and vibration testing equipment. Crystal Instru-
ments is headquartered in Santa Clara, California, the center of Silicon Valley. 
Currently, CI products are distributed in over 40 countries around the world.

Crystal Instruments founders James Zhuge Ph.D and Justin Tang previously 
founded Dactron, which established industry benchmarks with innovative 
technology. Zhuge and Tang continue leading innovation with Crystal Instru-
ments today, driving the development of the most technologically advanced 
data acquisition and vibration control products available in the market.

Crystal Instruments product solutions vary from laboratory testing instrumen-
tation to in-field data acquisition equipment. Crystal Instruments manufac-
tures hardware and develops software for vibration control, structural testing, 
condition based monitoring, and general-purpose data acquisition. All Crystal 
Instruments products take advantage of the latest developments in cloud-
based computing, artificial intelligence, and digital signal processing design.

Data Physics
1111 Spruce Street 
Riverside, CA 92507 
408-437-0100 
sales@dataphysics.com 
dataphysics.com

Data Physics has been producing high-performance vibration testing and 
signal analysis solutions in the aerospace, defense and automotive indus-
tries since 1984. We design and manufacture a complete range of air and 
water-cooled electrodynamic shakers, vibration controllers, and dynamic 
signal analyzers – including all software applications. The SignalCalc 900 Se-
ries analyzer-controllers bring advanced features that streamline testing and 
feature exceptional distributed signal processing performance.

DEWESoft 🆂
10730 Logan Street 
Whitehouse, OH 43571 USA 
855-339-3669 
sales.us@dewesoft.com 
www.dewesoft.com

DEWESoft is data acquisition and analysis company with a wide variety 
of Hardware and Software options. Hardware covering sample rates of 10 
to 15 MHz and Voltage inputs from 0 to 2000V. The Hardware can directly 
condition most all sensors input many digital formats.  Software analysis 
covers noise, vibration, durability, telemetry, and automation applications.

Dynamic Design Solutions (DDS)
Ambachtenlaan 14 
B-3001, Leuven, Belgium 
32 16 40 23 00 
info@femtools.com 
www.femtools.com

DDS develops the FEMtools software for structural static and dynam-
ic simulation, dynamics substructuring, structural optimization, modal 
test planning and virtual testing, modal testing and analysis, test-anal-
ysis correlation, and FE model verification, validation and updating.  
Interfaces with standard FE analysis software. Scripting provides unlimited 
extension, automation, and customization.

Dytran Instruments, Inc.
21592 Marilla Street 
Chatsworth, CA 91311 USA 
818-700-7818 
marketing@dytran.com 
www.dytran.com

Dytran is a leading provider of high-quality sensors for measuring accel-
eration, force & pressure. Their innovative product line incorporates piezo-
electric & MEMS technologies. For over 40 years, Dytran has provided test & 
measurement professionals with advanced sensing solutions for structural 
dynamics applications. Visit booth 213 to discover their new ultra-miniature 
high shock sensors & miniature multi-channel data logger.

gfai tech GmbH
Volmerstrasse 3 
12489, Berlin, Germany 
49 30 81 45 63 750 
info@gfaitech.de 
www.gfaitech.com

gfai tech offers innovative products and services for the measurement and 
and flexible acoustic imaging solution, WaveHitMAX: impulse hammer for 
software based only on video data. Data recorder gt-432 series: mobile data 
acquisition for up to 100 sensors.

Exposition Directory

Exhibitor Directory continued on next page 

Exposition Hours:
Monday, February 13 7:00 p.m.–8:30 p.m.
Tuesday, February 14 10:00 a.m.–5:00 p.m.
Wednesday, February 15 10:00 a.m.–1:00 p.m. 🆂 = IMAC-XLI Sponsor
 2:00 p.m.–5:00 p.m. 🅲 = SEM Corporate Member
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Hadland Imaging 🅲
414 Soquel Avenue, Suite 200 
Santa Cruz, CA 95062 USA 
408-203-2727 
trumbaugh@hadlandimaging.com 
www.hadlandimaging.com

Hadland Imaging – Experience the Invisible™ with ultra high-speed visible, 
infrared & Flash X-ray imaging solutions in the lab and on the range. Im-
aging solutions include the latest from Shimadzu, Scandiflash, iX Cameras, 
FLIR, SVS Vistek, AMOtronics, Xcitex ProAnalyst®, REL LED lights, Oxford La-
sers and more. Better Gear. Better Results. We have the gear you need to get 
the job done right.

HEAD acoustics, Inc.
6964 Kensington Road 
Brighton, MI 48116, USA 
248-486-0099 
info@headacoustics.com 
www.head-acoustics.com

HEAD acoustics GmbH offers holistic solutions for sound and vibration anal-
ysis. HEAD acoustics’ range of products and services cover NVH engineering 
solutions, investigation of environmental noise, speech quality engineering 
as well as consulting, training and support. The medium-sized company 
from Herzogenrath near Aachen has subsidiaries in China, France, India, 
Italy, Japan, South Korea, the UK and the USA as well as numerous sales 
partners worldwide.

HBK - Hottinger Brüel & Kjær
19 Bartlett Street 
Marlborough, MA, 01752, USA 
800-578-4260 
www.hbkworld.com/en

HBK (Hottinger, Brüel & Kjær) provides scalable test and validation solutions 
that enable engineers cut time-to-market, drive innovation, and take the 
lead in a highly competitive global marketplace. HBK delivers a complete 
portfolio of offerings for measurement and analysis in the mechanical, elec-
trical, sound, and vibration domains.

iX Cameras
8 Cabot Road, Suite 1800 
Woburn, MA 01801 USA 
339-645-0778 
info@ix-cameras.com 
ix-cameras.com

iX Cameras is a cutting-edge technology and product leader in high-speed 
(slow motion) imaging. Using proprietary innovative technologies, we de-
sign, build, and sell high-speed cameras and software for a wide range of 
advanced scientific research applications, including material science, shock 
and blast, biomechanics, and dynamic behavior of materials.

m+p international inc. 🅲🆂
271 Grove Avenue, Building G 
Verona, NJ 07044 USA 
973-239-3005 
Sales.na@mpihome.com 
www.mpihome.com

Product designers and test engineers throughout the world trust m+p 
international for reliable noise and vibration testing solutions. Our m+p 
VibControl solution provides customer driven applications for durability 
including: high cycle fatigue, multiple simultaneous sine tones, road load, 
kurtosis, notching, force limiting and the ability to capture throughput data 
on demand on all channels during any test. Complementing the vibration 
control is m+p Analyzer which enables National Instruments hardware cap-
ture of voltage, accel, temperature, strain, voltage, RTD’s synced with the 
vibration as well as providing field acquisition, NVH, durability, shock and 
full modal analysis solutions. Stop by and see our solutions running on wide 
range of hardware including the VibPilot and VibRunner scalable from 2 to 
hundreds of channels. 

MECALC Technologies
8000 Avalon Boulevard, Suite 100 
Alpharetta, GA 30009 USA 
404-800-0825 
hello@quantusseries.com 
www.QuantusSeries.com

MECALC provides advanced signal conditioning and data acquisition solu-
tions. Our QuantusSeries platform is used globally at the world’s leading 
manufacturers in Aerospace, Automotive, and Defense. From sensor to 
data, our hardware has reliably provided the latest advancements in sig-
nal conditioning and acquisition for test and measurement applications. 
MECALC is now taking early orders for its newest Module for shock data 
acquisition. This Module is the industry’s first 5 MSa/s 24-bit digitizer for 
PyroShock with a flat frequency response to 2.1 MHz. Not all shock capture 
systems are the same. This Module includes Bridge/Signal Conditioning, Ad-
vanced Trigger options, and scales to over 1000 channels. Come by our booth 
to hear why this solution is unique in the market and how it can help you.  
The QuantusSeries is the perfect solution for Test and Measurement appli-
cations. Develop your own custom solution or select a full featured noise 
and vibration software suite from one of our partners.

The Modal Shop
10310 Aerohub Boulevard 
Cincinnati, OH 45215 USA 
513-351-9919 
www.modalshop.com

The Modal Shop, Inc. offers structural vibration and acoustic sensing systems 
and services for various applications in design and test laboratories as well 
as manufacturing plants. An extensive sound and vibration rental program, 
precision calibration systems, and both modal and vibration shakers are de-
signed to simplify test phases. Non Destructive Testing Systems help manu-
facturers provide 100% quality inspection of metal components. The Modal 
Shop is committed to providing a world class experience for our customers 
guided by our five core values – Innovation, Accountability, Community, Re-
spect and Total Customer Satisfaction.

OROS Americas Inc.
233 Washington Avenue, Suite 105A 
Grand Haven, MI 49417 USA 
616-202-7349 
sales@oros.com 
www.oros.com 

OROS designs and manufactures noise and vibration testing systems (instru-
ments and software) for more than 35 years, meeting the requirements of 
industrial world. This dynamic company puts innovation at the heart of its 
strategy to offer a range of high-tech products and solutions. OROS covers 
data acquisition, structural dynamics, acoustics and rotating applications as 
well as a range of related services. 

PCB Piezotronics, Inc. 🅲
3425 Walden Avenue 
Depew, NY 14043 USA 
800-828-8840 
info@pcb.com 
www.pcb.com

PCB manufactures vibration, pressure, force and strain, shock, and acoustic 
sensors used by design engineers and predictive maintenance profession-
als worldwide. Primary sensing technologies include piezoelectric (ICP®), 
piezoresistive, and capacitive MEMS. With a worldwide customer support 
team, 24-hour SensorLine, and a global distribution network, PCB is com-
mitted to Total Customer Satisfaction.

Photron USA, Inc.
9520 Padgett Street, Suite 110 
San Diego, CA 92126 USA 
858-684-3555 
image@photron.com 
www.photron.com

Photron, a world leader in high-speed imaging, offers a range of photoelas-
ticity cameras, including the CRYSTA, a high-speed 2D polarization camera 
that enables you to see the retardation and polarization axis in birefringent 
materials and fluids at over one million frames per second (fps). The same 
photonic crystal polarizer technology is used in a series of wide-range, 
high accuracy static scan systems, both visible (523, 543 and 575nm wave-
lengths) and NIR, that can resolve very low levels of retardation.

Polytec, Inc.
16400 Bake Parkway 
Irvine, CA 92618 USA 
949-943-3033 
info@polytec.com 
www.polytec.com

Polytec specializes in supporting you with your vibration measurement 
needs. Our primary, and only goal is to provide measurements you need 
to excel at what you do – be it through rentals, leasing, engineering 
service, or system installation. Need a lab facility to conduct your test? 
Let us host you in one of our fully equipped labs in CA, MI, or MA. Ca-
pabilities include vibrometers, shakers, automated modal hammers, data 
acquisition systems, surface metrology equipment, and great coffee!  
 
We have vibrometers for every application - from a simple sin-
gle-point to fully automated, robot assisted full-field vibration mea-
surement system. More importantly, with Polytec you get >100 years 
of combined experience in optical measurement systems. We are 
constantly innovating – for YOU. For example, come check out the 
groundbreaking QTec® vibrometers offering dropout-free data with 
unparallel accuracy and measurement speed. QTec® is more than 
a patented technology – it is the new gold standard in vibrometry.  
 
Not sure what is the best fit for your needs? Stop by our booth #318 – let’s 
chat.

Exhibitor Directory continued on next page 
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Precision Filters, Inc.
240 Cherry Street 
Ithaca, NY 14850 USA 
607-277-3550 
pfinfo@pfinc.com 
pfinc.com

PRECISION FILTERS, INC. is a global provider of instrumentation for test 
measurements. You can rely on a single source for signal conditioning and 
switching—a complete range of instrumentation— products optimized to 
work together to provide high performance at reasonable cost. PFI designs 
and manufactures precision solutions that include a family of analog sig-
nal conditioning, filtering and switching systems. The 28000 Signal Condi-
tioning System provides a complete range of transducer conditioning with 
up to 256 channels per chassis. Precision’s solid-state switch provides up to 
256x256 cross-point switching and replaces tedious manual patch panels. 
The PF-1U provides 8 or 16 channels of high performance filter/amplifiers in 
a compact package with Ethernet control.

RDI Technologies, Inc.
10024 Investment Drive 
Knoxville, TN 37932 USA 
865-606-1080 
dawn.kayatta@rditechnologies.com 
rditechnologies.com

RDI Technologies is pioneering the camera as the sensor of the future. Our 
proprietary Motion Amplification® is the latest science in the field of vibra-
tion, measuring deflection, displacement, movement, and vibration not vis-
ible to the human eye. Using patented camera and software technology, 
Motion Amplification® turns every pixel into a sensor and measures vibration 
with incredible accuracy.

Shimadzu Scientific Instruments, Inc.
7102 Riverwood Drive 
Columbia, MD 21046 USA 
703-350-2609 
cjmacey@shimadzu.com 
www.ShimadzuMaterialScience.com

In addition to the ultra-high-speed HPV-X2 camera, Shimadzu has over a 100-
year history in the manufacture of precision mechanical test instrumentation. 
 
The AGX-V series universal test machines set new standards in mechanical 
testing, providing guaranteed ASTM Class 10 shaft alignment, 10kHz data 
sampling rate and 1kHz crosshead control.

Shock and Vibration Exchange
PO Box 165   
Arvonia, VA 23004 USA 
434-581-3041 
ashley.shumaker@savecenter.org 
www.savecenter.org

The Shock and Vibration Exchange was founded in 2012 in order to serve as a 
clearing house for persons interested in s hock and vibration and related spe-
cialties. The primary goals of “SAVE” are to maintain the continuity and offerings 
of the annual Shock and Vibration Symposium and its two 5-day shock courses.

Siemens Digital Industries Software 
5800 Granite Parkway, Suite 600 
Plano, TX 75024 USA 
973-765-4476 
albert.prosuk@siemens.com 
www.plm.automation.siemens.com/global/en/ 
products/simcenter/simcenter-physical-testing.html

Siemens Digital Industries Software is driving transformation to enable a 
digital enterprise where engineering, manufacturing and electronics design 
meet tomorrow. The Xcelerator portfolio helps companies of all sizes create 
and leverage digital twins that provide organizations with new insights, op-
portunities and levels of automation to drive innovation. Siemens Simcenter 
TEST will present its broad range of solutions for noise and vibration includ-
ing the SCADAS family of measurement systems, Testlab software platform,  
Sound Camera and Digital Imagine Correlation (DIC). Siemens Digital Indus-
tries Software – Where today meets tomorrow. 

Spectral Dynamics, Inc. 
2199 Zanker Road 
San Jose, CA 95131 USA 
800-778-8755 
Sales@spectraldynamics.com 
www.spectraldynamics.com

Spectral Dynamics, Inc. is a leading worldwide supplier of systems and 
software for vibration testing, structural dynamics, and acoustic analysis. 
Spectral Dynamics’ products are used for design verification, product testing 
and process improvement by manufacturers of all types of electronic and 
mechanical products. The L.A.B. division of SD offers the latest in transporta-
tion testing products, such as mechanical and hydraulic simulators, incline 
impact testers, and shock machines. Discuss shaker service and amplifier 
upgrades for any make or model. In addition to new and rebuilt shakers, we 
offer shaker service and health checks for any make and model.

SpectraQuest, Inc.
8227 Hermitage Road 
Richmond, VA 23228 USA 
804-261-3300 
suri@spectraquest.com / tracy@spectraquest.com 
www.spectraquest.com 

SpectraQuest is the leading developer and manufacturer of turn-key sys-
tems for research, education, and training in machine condition monitor-
ing and fault diagnosis, and engineering educational laboratory devices for 
teaching vibration, controls, and kinematics fundamentals. A turn-key sys-
tem includes a machinery fault simulator, instrumentation, software, curricu-
lum, and laboratory exercise books. Uniqueness of the vibration fundamen-
tal trainer is wireless sensors, virtual simulation software where users can 
change, mass, stiffness, and damping to visualize the response.  We currently 
sell our products in over fifty countries and our customer base spans Fortune 
500 companies, R&D establishments, and top-rated academic institutions.

Springer Nature
One New York Plaza, Suite 46 
New York, NY 10004 USA 
212-257-5215 
Michael.luby@springer.com 
www.link.springer.com

Springer Nature advances discovery by publishing trusted research, sup-
porting the development of new ideas and championing open science. 
We are committed to playing our part in accelerating solutions to address 
the world’s urgent challenges. Springer Nature’s journals, books and eBooks 
in mechanics serve researchers, lecturers, students, and professionals. We 
are the proud publishers of the prestigious SEM hybrid journals, books and 
eBooks comprising monographs, textbooks, reference works and SEM con-
ference proceedings. Come visit us in booth 214 to view our most recent 
publications on cutting-edge developments in mechanics research today!

Structural Vibration Solutions A/S
NOVI Science Park  
Niels Jernes Vej 10 
DK-9220, Aalborg, Denmark 
45 9635 4422 
svibs@svibs.com 
www.svibs.com

Structural Vibration Solutions A/S is the developer of ARTeMIS Modal soft-
ware platform. ARTeMIS Modal is an open, and user-friendly platform for 
modal testing, modal analysis and modal problem solving. If you can mea-
sure the vibrations, ARTeMIS Modal can give you the modes in terms of 
mode shapes, natural frequencies, and damping ratios. For two decades AR-
TeMIS Modal has been the preferred software for Operational Modal Analysis 
(OMA). The modal analysis technology for the vast number of cases where it 
is preferred not to control or measure the loading. Now ARTeMIS Modal also 
includes polyreference methods for Experimental Modal Analysis (EMA), and 
tools for long term Structural Health Monitoring (SHM).

Technical University of 
Applied Sciences Wildau
Hochschulring 1 
15745, Wildau, Germany 
49 3375 508 483 
transfer@th-wildau.de 
en.th-wildau.de/research-transfer

The Laboratory for Machine Dynamics and NVH founded in 2013 by Prof. 
Blaschke is dealing with all aspects of structural dynamic optimization of 
systems, components, structures and materials. Current research focuses on 
vibration-based damage detection on crane runways and railway tires. Fur-
thermore, methods of transfer path analysis and -synthesis are investigated.

Vibrant Technology
13275 East Fremont Street, Suite 270 
Centennial, CO 80112 
303-408-6959 
www.vibetech.com

For decades, engineers, analysts and technicians have relied on Vibrant’s 
ODS and Modal Analysis technology to quickly and affordably solve even 
the most complex noise and vibration problems. Our premier software, MEs-
cope, uses industry-leading 3D animated models, videos, and post-process-
ing tools to turn data into solutions and actions.

Vibration Research
1294 Chicago Drive 
Jenison, MI 49428 USA 
616-669-3028 
vrsales@vibrationresearch.com 
www.vibrationresearch.com

Since 1995, Vibration Research (VR) has been the innovator in vibration con-
trol, data acquisition, and signal analysis. It builds reliable and user-friendly 
software and hardware at its headquarters in Michigan, USA. Testing labs 
worldwide trust Vibration Research for the industry’s best systems and sup-
port that delivers unrivaled value.

Vibrations Inc.
1250 N Lakeview Avenue, Suite F 
Anaheim, CA 92807 USA 
714-463-4303 
info@vibrationsinc.com 
www.vibrationsinc.com

Vibrations Inc. is the exclusive North American Distributor of OptoMET In-
frared Laser Doppler Vibrometers for non contact vibration testing and ex-
perimental modal analysis. Vibrations Inc. is also a provider of Laser Doppler 
Vibrometer testing services, equipment rentals and Noise & Vibration con-
sulting services.
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The following Terms and Conditions apply to the Society for Experimental 
Mechanics (SEM) website and to SEM Events, both online and in-person. 
As a condition of registration, you will be required to acknowledge and 
accept the SEM Terms and Conditions contained herein.

Acceptance of our Terms and Conditions
Using our website indicates your acceptance of our terms and conditions. 
Your continued visits to our website after changes are posted to these 
terms and conditions will signify your acceptance of those changes.

Photography and Video
Event participants grant SEM the absolute right to take photographs 
and/or make audio and visual recordings of an event for any purpose 
in SEM-related publications, promotion or website, at its sole discretion.

Recording Policy
Conferences, courses, and sessions: Recordings of any kind are strictly 
prohibited without prior written consent of both SEM and the session 
presenter(s) or instructor. Attendees may not capture or use materials 
presented in any session/course room without written permission. Indi-
viduals not complying with this policy will be asked to leave a given ses-
sion and/or asked to surrender their recording media. Refusal to comply 
with such requests is grounds for expulsion from the event.

Exposition: Recordings of any kind are prohibited without explicit per-
mission from on-site company representatives. Individuals not complying 
with this policy will be asked to surrender their recording media and to 
leave the exhibition hall. Refusal to comply with such requests is grounds 
for expulsion from the event.

Event Access
Conference Events: All conference technical and networking events re-
quire a badge for admission. Registered attendees may bring a guest if 
they have been issued a badge. Registration badges for guests are avail-
able at the SEM registration desk onsite.

Exposition: Everyone who attends the exposition must be registered 
and have a badge. Only company representatives allowed in the exposi-
tion area during move-in and move-out

Payment Policy
SEM accepts VISA, MasterCard, American Express, checks and wire trans-
fers as payment. For onsite registrations, only cash or credit card pay-
ments will be accepted. All registrations must be paid in full to access 
a conference. Invoice options are not available for credit card payments, 
only a system-generated receipt. All invoices must be requested more 
than 30 days before a conference start date.

Presentation Policy
One paid Conference registration is limited to no more than two presen-
tations per registered individual. Author(s)/presenter(s) wishing to pres-
ent more than 2 presentations must pay for two registrations or have a 
co-author/presenter register for the Conference.

Event Cancellation Policy
If for some unforeseen reason SEM should have to cancel an event, pro-
cessed registration fees will be refunded to registrants. Registrants will be 
responsible for cancellation of travel arrangements or housing reserva-
tions and the applicable fees.

Conference, Course and Session Cancellations
SEM reserves the right to cancel events and/or sessions. In the unlike-
ly event of a cancellation, all registrants will be notified and will receive 
a refund, if applicable. Conferences, courses and sessions are subject to 
change, and SEM reserves the right to substitute a program, session, and/
or speaker.

Cancellations by Attendee/Refunds
Cancellations must be sent in writing or via email. All refunds are provid-
ed on a case-by-case basis and are reviewed 30 days post conference.

Copyright
All materials and information posted on the SEM website are the property 
of SEM, whether or not a copyright notice appears on the screen display-
ing the information. Users of the SEM website may save and use the infor-
mation contained therein only for personal use. No other use, including 
reproduction, retransmission or editing, of the information and materials 
posted on SEM's website may be made without the prior written permis-
sion of SEM, which may be requested by contacting SEM's headquarters.

Limitation of Liability
In no event shall SEM or any of its affiliates, or the officers, directors, em-
ployees, members, or agents of each of them, be liable for any damages 
of any kind, including without limitation any special, incidental, indirect, 
or consequential damages, whether or not advised of the possibility of 
such damages, and on any theory of liability whatsoever, arising out of 
or in connection with the use or performance of SEM's website or events.

Disclaimers
SEM is providing information and services on this website as a benefit 
and service in furtherance of SEM's non-profit and tax-exempt status. 
SEM makes no warranty, guarantee, or representation as to the accura-
cy or sufficiency of the information posted on the website, and SEM as-
sumes no responsibility or liability regarding the use or misuse of such 
information. SEM makes no representations about the suitability of this 
information and these services for any purpose. Unless specifically stated 
otherwise, SEM does not endorse, approve, recommend, or certify any 
information, product, process, service or organization presented or men-
tioned on the SEM Web site, and information from the website should 
not be referenced in any way to imply such approval or endorsement. 
SEM expressly disclaims any and all liability or responsibility for any direct, 
indirect, incidental, special, consequential or other damages arising out 
of any individual's use of, reference to, reliance on, or inability to use, the 
SEM Web site or the information presented on the site. n

Terms and Conditions

SEM Membership
Membership in SEM is open to any individual 
who supports the mission of the society. The 
members of SEM encompass a unique group 

of experimentalists, development engineers, design engineers, 
test engineers and technicians, students, and research and de-
velopment scientists from industry and educational institutions. 
Prices listed (except Individual Life Membership) are for one year 
of membership.

Individual Membership ......................................................................... $100

Student Membership
Undergraduates ...............................................................................................$35
Graduates ..............................................................................................................$50

Individual Lifetime Membership ............................................... $1,500
(membership NEVER expires)

SEM Corporate Membership
Sustaining Membership ..................................................................... $2,100 
Commercial Membership .................................................................. $1,200 
Government / Military Membership ............................................. $900 
Educational and Non-Profit Membership ................................. $600

SEM Membership Add-On Options
Experimental Techniques (Print) .........................................................$75 
Experimental Mechanics (Print) ..........................................................$75 
Journal of Dynamic Behavior of Materials (Print) ..................$75
 
SEM Membership has its benefits! Among those benefits is 
free electronic access to a number of journals. To sign up for 
any of the above options, select them upon registration.

Conference Registration Hours
Course Only Registration:
Saturday, February 11, 2023 ......................................8:00 AM –10:00 AM
Sunday, February 12, 2023 .........................................8:00 AM –10:00 AM

Conference Registration:
Sunday, February 12, 2023 ..............................................4:00 PM–6:00 PM
Monday, February 13, 2023 ...........................................7:00 AM–4:00 PM
Tuesday, February 14, 2023 ...........................................7:30 AM–4:00 PM
Wednesday, February 15, 2023 ...................................7:30 AM–4:00 PM
Thursday, February 16, 2023 .........................................8:00 AM–1:00 PM

2022-2023 IMAC Advisory Board

Conference Director
David Epp – Sandia National Laboratories

Future Conference Committee
Sez Atamturktur – Pennsylvania State University 
Julie Harvie 
Tyler Schoenherr – Sandia National Laboratories

Program Planning Committee
Matt Allen (Chair) – Brigham Young University
James Akers – NASA John H. Glenn Research Center 
Zhu Mao – University of Massachusetts Lowell 

Exhibit Planning Committee
Rick Bono – The Modal Shop 
Jim Steedman – Navcon Engineering 
Tim Marinone – ATA Engineering, Inc.

Contact SEM
Society for Experimental Mechanics, Inc. 
7 School Street, Bethel, CT 06801  USA 
203-790-6373  |  sem@sem.org  |  sem.org

Executive Director
Kristin Zimmerman

Managing Director
Nuno Lopes  |  director@sem.org

Conference Manager
Jennifer Tingets  |  jen@sem.org

Registration/Membership Manager
Proceedings/Abstract Submission
Shari Matthews  |  shari@sem.org

Office Manager/Managing Editor–SEM Journals
Nicole Trombetto  |  nicole@sem.org

Graphic Designer
Dan Trombetto  |  dan@sem.org

SEM Membership Information / Contacts
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ATTENTION ALL
CONFERENCE ATTENDEES
Are you interested in becoming a technical
reviewer for one or more of SEM’s journals?

Please scan the QR codes below for
details on each journal and how to

become a technical reviewer.

www.springer.com/
journal/11340

www.springer.com/
journal/40799

www.springer.com/
journal/40870

Renaissance Hotel Floor Plan

Highlighted areas indicate 
main conference locations.



Exhibit Hall Floor Plan

FITNESS
CENTER

REST

FX

WOMEN

MECHANICAL
ROOM

MEN

ELEVATORS

MARCOSANTONIO
SAN SAN

9' CEILING

LOBBY ABOVE
UP TO

FH/FX

WOMEN

MEN

SABINE

SERVICE

FREIGHT
DOOR

EXIT
FIRE

WOMEN

MEN

FH

FOYER

FE

FX

ELEC

ELEVATO
R

S

FX

FX

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

EXIT
FIRE

STORAGE

ELEVATOR

FH/FE

FH

FXSTORAGE
BUILDING

STORAGE
BUILDING

EXIT
FIRE

POOL

FX

EXIT
FIRE

ROOM
REST

ROOM

FITNESS
CENTER

RIO GRANDE EXHIBIT HALL
RENAISSANCE HOTEL

Ballroom Column
FH - Fire Hose Cabinet
FX - Fire Extinguisher

Ballroom Column

Foyer Column

49"x49"

16"x16"

2' Diameter

RENAISSANCE HOTEL
9721 Arboretum Blvd.

Austin, TX 78759

RENAISSANCE AUSTIN HOTEL RIO GRANDE HOTEL
9721 ARBORETUM BLVD.  AUSTIN, TX 78759

F&B 40
'

15'

15'-6" 6'-8"

11'

101

109

111

113

115

117

119

500 501 503 504

209

211

213

215

217

219

208

210

212

214

308

310

312

314

216 316

218 318

14'-6"

12'

30"30"

30"30"30"30"30"30"30"

30"30"30"30"30"

30"30"

30"30"

30"30"

30"30"30"30"30"30"

Entrance

103 202

200 201

203 302

300

Pedestal Table 30in......26
BOOTH_8x10.................43

0' 5' 10' 20'

SCALE

224 225 324

8'

301

303 402

400

REVISION DATE:DRAWN BY:

Soc for Experimental Mechanics (SEM) IMAC-XLI Conf 2023
02/12/2023 - 02/15/2023

Renaissance Austin, Austin TX
JWoods 12/08/22
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8' x 10' 80 40 3200

16' x 20' 320 0 0

Totals 40 3200
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EXHIBITOR BOOTH #

Advanced Test Equipment Rentals .............................. 501

APS Dynamics, Inc. ................................................................. 504

ATA Engineering, Inc. ............................................................ 109

Brincker Monitoring ApS .................................................... 217

Correlated Solutions, Inc. ................................................... 301

Crystal Instruments ........................................... 208

Data Physics ............................................................................... 216

DEWESoft ....................................................117-119

Dynamic Design Solutions (DDS) ................................. 503

Dytran Instruments, Inc. ..................................................... 303

gfai tech GmbH ....................................................................... 113

Hadland Imaging .................................................................... 324

HBK - Hottinger Brüel & Kjær .............201-203-300-302

HEAD acoustics, Inc. .............................................................. 212

iX Cameras, Inc. ........................................................................ 224

m+p international inc. ...................................... 500

MECALC Technologies ......................................................... 308

The Modal Shop ........................................101-103-200-202

OROS Americas Inc. ............................................................... 210

PCB Piezotronics, Inc. ..............................101-103-200-202

Photron USA, Inc. .................................................................... 213

Polytec, Inc. ................................................................................. 318

Precision Filters, Inc................................................................ 219

RDI Technologies, Inc. .......................................................... 115

Shimadzu Scientific Instruments, Inc. ........................ 225

Shock and Vibration Exchange ...................................... 111

Siemens Digital Industries Software .................314-316

Spectral Dynamics, Inc. .............................................400-402

SpectraQuest, Inc. .................................................................. 218

Springer Nature ....................................................................... 214

Structural Vibration Solutions A/S ................................ 215

Technical University of
Applied Sciences Wildau.................................................... 310

Vibrant Technology ............................................................... 209

Vibration Research ................................................................. 312

Vibrations Inc. ............................................................................ 211

IMAC

IMAC

IMAC

IMAC

EXPOSITION
PASSPORT

VISIT ALL OF OUR EXHIBITORS AND FILL OUT YOUR PASSPORT 
SHEET* FOR A CHANCE TO WIN ONE OF THREE AMAZON GIFT CARDS:

1ST PRIZE

$750
AMAZON GIFT CARD

2ND PRIZE

$500
AMAZON GIFT CARD

3RD PRIZE

$250
AMAZON GIFT CARD

* The tote bag 
 you receive at
 check-in contains  
 your Passport Sheet. 
 One entry per 
 attendee.

IMAC-XLI Sponsor
ENTRANCE
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