
Course Description
The course offers a thorough review of recursive Bayesian estimation 
methods. It offers a rigorous theoretical overview of fundamental con-
cepts, along with numerical analysis tools demonstrated on both toy 
examples, as well as actual-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 observabili-
ty of states, inputs, and parameters are covered. The course aims in 
providing the attendees with a solid understanding of the potential of 
recursive Bayesian filters, as well as their limitations.

Who Should Attend
Engineers and researchers 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 meth-
ods covered in this course are suitable for online and real-time analysis 
of data, a process that is becoming essential for diagnostics and fore-
casting, particularly in view of recent advances in sensing technologies 
and computational power. Individuals interested in a deeper insight 
into the potential of recursive online estimation for application with 
dynamic systems, are recommended to attend this course.

Course Outline
In addition to theoretical aspects, the course offers implementation 
details through MATLAB demos, and includes:

 � Introduction to system identification, inverse analysis, and state-space models
 � Introduction to Bayesian inference
 � State estimation using Kalman filter for treating 
linear systems and white Gaussian noises

 � Recursive Bayesian estimation using nonlinear extensions 
of the Kalman filter for treating weakly nonlinear systems: 
application to joint state and parameter estimation

 � Recursive Bayesian estimation using particle filters for 
treating general nonlinear and nonGaussian systems: 
application to joint state and parameter estimation

 � State and input estimation using Kalman filters
 � Extensions of Kalman-type filters for state-inputparameter estimation

Course Fee
The regular course fee is $500 and the student fee is $250. 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 Experimental 
Mechanics’ liability is limited to the return of the course fees.
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Instructors
Eleni Chatzi – ETH Zurich
Eleni is currently an Associate Profes-
sor, and the Chair of Structural Me-
chanics, 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 quantifiable 
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 be-
yond the commonly adopted assumption of linear time 
invariant systems.

Saeed Eftekhar Azam –
University of Nebraska - Lincoln 
Saeed is currently a postdoctoral 
researcher at the University of Nebras-
ka – Lincoln, where he is developing 
methods for monitoring and mainte-
nance of operational railway bridges. In doing so, he 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 uncertainties. Saeed has authored 
a book and numerous peer reviewed articles to address 
issues related to application of recursive Bayesian filters 
to structural systems.

Vasilis Dertimanis – ETH Zurich
Since January 2014, Vasilis is a mem-
ber of the Chair of the Structural Me-
chanics in ETH Zurich and as of May 
2017, he is a Senior Assistant actively 
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 selfemployed 
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 structural vibration analyst. 


