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QUANTIFYING HUMAN-INFRASTRUCTURE INTERFACES FOR DECISIONS: 
THEORY, APPLICATIONS, AND HANDS-ON EXPERIMENTS USING DATA
Sunday, January 27, 2019 | 1:00 PM - 5:00 PM
Instructors:  Professor Fernando Moreu, Professor Haeyoung Noh

Course Description 
To date, new technologies collecting data of the built environment are cheaper, more accurate, diverse, and accessible than ever before. 
However, the use and implementation of the new tools available to structural engineers to assess, inspect, or inform decisions about 
their built environment and its interaction with humans have been very limited.  Some examples include the cases of decision-makers, 
owners of infrastructure, policy makers, occupants, and inspectors of infrastructure. They are often not taken into account when 
developing new technologies to better inform humans’ decisions about the structural response or their condition. By empowering 
human-machine interfaces in the context of the built environment and fostering human involvement and participation (human-in-
the-loop), we will explore specifically how the collection of data, their analysis, and their interpretation can inform human decisions.

This course will present advantages of using new simplified and accessible sensing and data acquisition platforms to measure simple 
responses of structures and algorithms to identify changes on damage and performance using quantitative data analysis. The students 
will learn the state-of-the-art of human-infrastructure interface and human performance monitoring, new theoretical and practical 
implementations of technology to sense the built environment that is human-centered, and social and institutional centered data 
acquisition where the human perception and their decisions are augmented through quantification.

Learning Objectives
Structural Health Monitoring (SHM), Human-Structure Interactions, Augmented Reality (AR), Human Induced Vibration, Data Clustering, 
Off-the-shelf Sensing Technology, and Human Cognition of Structures.

Course Outline
Theory: Augmented Reality

 � History of Augmented Reality (AR)
 � State-of-the-art of AR 
 � Applications 

 
Application: human induced vibrations

 � Sensing technology
 � Algorithm theory 
 � Applications 

 
Hands-on experiment: inspection test

 � Sensing technology 
 � Augmented structural inspection
 � Visual inspection
 � Comparison of three systems
 � Future trends and research opportunities

 
Conclusions

 � Industry applications 
 � Future work: wireless, internet of things, machine learning, artificial intelligence
 � Survey and feedback

Who Should Attend
First or second year graduate students who want to learn about sensors, augmented reality, human-machine interfaces, 
and human induced vibrations in structures; in this class the students will become familiar with signal processing and 
experimental processes related to human-machine interfaces. Engineers, researchers and graduate students who 
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deal with structural design, inspection, and assessment and want to become familiar with using data measurements 
using low-cost sensing technologies and quantitative human-infrastructure interfaces to inform decisions.

Instructors 
Professor Fernando Moreu, PE
University of New Mexico
http://smilab.unm.edu/
Dr. Moreu is currently an Assistant Professor at the Department of Civil, Construction, and Environmental Engineering with 
a courtesy appointment in the Electrical and Computer Engineering at the University of New Mexico in Albuquerque, 
New Mexico. Dr. Moreu’s main research interests include structural health monitoring; augmented reality; ummaned 
aerial systems; human-infrastrucure interfaces; structural dynamics; remote sensing; and structural optimization. He serves 
in the following technical committees: ASCE-SEI technical committee “Methods of Monitoring Structural Performance”; 
ASCE-EMI technical committee “Structural Health Monitoring and Control”; and AREMA steel structures technical 
committee. He has eleven years of experience in the design, construction and replacement of bridges in the US. 

Professor Haeyoung Noh
Carnegie Mellon University
https://faculty.ce.cmu.edu/noh/
Hae Young Noh is an Assistant Professor in the Department of Civil and Environmental Engineering with a courtesy 
appointment in the Electrical and Computer Engineering at Carnegie Mellon University. Noh’s research interests focus on 
indirect sensing to infer information about dynamic structural systems using statistical signal processing and machine 
learning techniques, particularly algorithm development for smart structures and systems to conserve energy and resources, 
provide safe, functional, and sustainable environments, and improve occupant’s quality of life. Currently, her research projects 
include human and environmental sensing through building vibration and vehicle-based infrastructure monitoring.

For web listing:
Course Fee/Cancellation: The regular fee is $500, and the student fee is $250.  Course fee includes course handout 
material and refreshment breaks.  Lodging, additional food and other materials are not included.  If the course is 
cancelled for any reason, the Society for Experimental Mechanics’ liability is limited to the return of the course fee.


