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Model Updating Method Based on Mode Decoupling Controller
with Incomplete Modal Data
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ABSTRACT

Model updating method is known to the area to correct finite element models by the results of the experimental modal analysis.
Most common methods in model updating depend on a parametric model of the structure. In this case, the number of parameters is
normally smaller than that of modal data obtained from an experiment. In order to overcome this limitation, many researchers are
trying to get modal data as many as possible to date. I want to name this method muitiple modified-system generation method. These
methods consist of direct system modification method and feedback controller method. The direct system modification is to add a
mass or stiffness on the original structure or perturb the boundary conditions. The feedback controller method is to make the closed
loop system with sensor and actuator so as to get the closed loop modal data. In this paper, we need to focus on the feedback
controller method because of its simplicity. Several methods related the feedback controller methods are virtual passive controller
(VPC), sensitivity enhancement controller (SEC) and mode decoupling controller (MDC). Among them, we will apply MDC to the
model updating problem. MDC has various advantages compared with other controllers, such as VPC and SEC. To begin with, only
the target mode can be changed without changing modal property of non-target modes. In addition, it is possible to fix any modes if
the number of sensors is equal fo that of the system modes. Finally, the required control power to achieve desired change of target
mode is always lower than those of other methods such as VPC. However, MDC can make the closed loop system unstable when
using incomplete modal data. So, we need to take action to avoid undesirable instability from incomplete modal data. In this paper,
we address the method to design the unique and robust MDD obtained from incomplete modal data. The associated simulation will

be incorporated to demonstrate the usefulness of this method.
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