
PROCEEDINGS OF SPIE 
 

 

Volume 13951 

Proceedings of SPIE 0277-786X, V. 13951 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

 

Health Monitoring of Structural  
and Biological Systems XX 
 
 
 
Kara J. Peters 
Fabrizio Ricci 
Piervincenzo Rizzo 
Christoph Schaal 
Editors   

 
 
17–19 March 2026 
Vancouver, BC, Canada 
 
 
Sponsored and Published by  
SPIE 
                                       
 



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Health Monitoring of Structural and Biological Systems XX, edited by 
Kara J. Peters, Fabrizio Ricci, Piervincenzo Rizzo, Christoph Schaal, Proc. of SPIE 13951, Seven-digit 
Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510698437 
ISBN: 9781510698444 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2026 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as 
soon as they are published online, and connects the same identifier to all online and print versions 
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



Contents 

vii Conference Committee 

  
   

ARTIFICIAL INTELLIGENCE-DRIVEN SHM 
  

13951 03 Automating open-boundary electrical impedance tomography for subsurface crack 
mapping over large spatial scales with deep reinforcement learning (Invited Paper)  
[13951-1] 

  
13951 05 Structural health monitoring by a physical reservoir involving a swarm of nonlinear vibration 

energy harvesters [13951-3] 
  

13951 06 A lightweight deep learning model for ultrasonic assessment of plate thickness and 
elasticity [13951-4] 

  
13951 07 Impact detection in complex composite structures using acoustic emission and improved 

sensing logic [13951-39] 
  
  

SHM FOR WIND TURBINE SYSTEMS 
  

13951 08 Automated segmentation and quantification of wind turbine blade cracks via domain-
adapted deep learning (Best Student Paper Award - Second Place) [13951-6] 

  
13951 0A Offshore wind turbine monopile monitoring using guided waves [13951-8] 

  
13951 0B Drone-based super-resolution imaging for automated wind turbine blade inspection 

[13951-9] 
  
  

ROBOTIC AND AUTONOMOUS NONDESTRUCTIVE EVALUATION 
  

13951 0C Laser ultrasonics for inspecting bonded joints in vacuum [13951-10] 

  
13951 0D Structural health monitoring payload for the MISSE platform on the International Space 

Station [13951-13] 
  

13951 0G Characterizing the influence of hammer dynamics in experimental modal testing  
[13951-50] 

  
13951 0H A robotic ultrasonic pulse velocity inspection method for concrete structures [13951-16] 

  
  

iii



HEALTH MONITORING OF BIOLOGICAL SYSTEMS 
  

13951 0J ITAP orthopaedic implant bone attachment monitoring using guided waves [13951-18] 

  
  

US IMAGING AND TRANSDUCERS 
  

13951 0N Experimental investigation of coupling of shear-horizontal waves to metamaterial flexural 
resonances [13951-22] 

  
13951 0O Guided-wave-based damage detection with the embedded FBG sensors in the 3D printed 

plate [13951-23] 
  

13951 0P Similarity assessment of Lamb waves behavior due to pseudo-damages and real BVID in 
CFRP by statistical approaches [13951-40] 

  
13951 0Q In situ inspection of the automated fiber placement of composites by noncontact 

ultrasonic testing [13951-25] 
  
  

SHM FOR CIVIL INFRASTRUCTURE SYSTEMS 
  

13951 0R Development of a structural health monitoring platform for a building structure [13951-26] 

  
13951 0S Design of a cloud-supported wireless monitoring solution for soil carbon flux monitoring in 

unattended remote field settings [13951-27] 
  
  

OPTICAL SENSING AND MACHINE LEARNING FOR SHM AND NDE 
  

13951 0T A generative artificial intelligence benchmarking study: comparing diffusion and GAN-
based models for surface crack image generation in civil infrastructure [13951-28] 

  
13951 0U Unified visual language modeling for zero-shot multitask inspection of civil infrastructure 

[13951-29] 
  

13951 0V Seeing the unseen: integrating DIC and FEA for subsurface damage discovery [13951-31] 

  
13951 0W An integrated deep learning and virtual reality framework for automated, remote thermal 

inspection of buildings [13951-32] 
  
  

SHM FOR BATTERY SYSTEMS 
  

13951 0X Preliminary health monitoring of sandwich composite structures embedding Li-ion battery 
cells [13951-33] 

  

iv



13951 0Y Ultrasonic phased array tomographic reconstruction of through-layer temperature gradient 
map inside a Li-ion battery [13951-34] 

  
13951 0Z Vibration-based nondestructive state classification of Li-ion batteries [13951-35] 

  
  

GUIDED WAVE SHM FOR COMPOSITES 
  

13951 13 Nondestructive evaluation of composites utilizing modulation effects of electromagnetic 
waves by mechanical waves [13951-38] 

  
13951 14 Anisotropic characteristics of zero-group-velocity guided waves in carbon fiber composite 

plates (Best Student Paper Award - First Place) [13951-41] 
  
  

 

v


