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Among other challenges in designing and implementing real – time hybrid testing (RTHT) 
processes, structural testing engineers operating transfer systems are facing two problems, 
namely, (i) the accurate reproduction of a time-series record (referred to as the reference signal); 
and (ii) the compensation of the delay that is produced by the transfer system, which 
interconnects the numerical and the physical substructure(s). The majority of the related 
research has paid a great deal of attention to the latter problem, assuming that if the delay gets 
compensated, then the reference signal will be accurately reproduced by the transfer system. 
Regarding the former problem, many researchers have attempted to apply various approaches 
for the control of the transfer system, in order to reproduce a reference signal. While many of 
which are performing well under certain assumptions, they are mostly limited to displacement 
control and they often attempt to utilize mathematical models of the transfer systems, which are 
approximate and prone to well-known and reported uncertainties. 

An alternative framework that has been recently investigated focuses on adaptive inverse 
control. This scheme applies a reference signal and utilizes a two-stage procedure for estimating 
a controller in real-time, the cascade of which with the transfer system results in a pure delay. 
The corresponding implementation requires low hardware requirements, presumes no 
knowledge about the transfer system dynamics, it is characterized by robustness against 
specimen dynamics, it retains a plug–and–play architecture, and it has been already 
implemented in shaking tables with very promising results.  

This work aims at providing an overview of the main algorithmic tools that are utilized for the 
establishment of such an adaptive inverse control strategy.  In more detail, a modified version of 
the filtered-X algorithm is presented and the proper tuning of its forward and inverse 
counterparts is analyzed. The method is validated using shaking table waveform replication tests 
under the installation of an approximately linear specimen of sufficiently high mass (comparable 
to the mass of the table) and complex geometry.    

 


