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Extended Abstract 
When a controller is designed to minimize the kinetic energy with the feedforward strategy, the velocities of the entire 

structure should be measured for designing the controller[1]. Significant advantages can be obtained by implementation of 

the estimation process of the structural velocities from the measurement at a limited number of sensors. The advantages are 

denoted by the simpler architecture of the controller and the cost effectiveness owing to the sensor reduction. This paper is 

concerned with feedforward control to minimize the kinetic energy of the structure calculated by the velocity field estimated 

by modal expansion method based on the measured velocity at the limited number of sensors[2].   

Minimization of the kinetic energy of the structure is used as a cost function for the controller design of feedforward 

control strategy. The kinetic energy of the structure can be in general calculated by integrating the entire velocity field of the 

structure. To evaluate the entire velocity field using the measured velocity at the sensor locations, the modal expansion 

method is incorporated[3]. First, the finite element model is established for the structure, and is secondly used to calculate 

the mode vectors and modal contributions at each node. Using the results of the finite element analysis, the modal expansion 

method is completely implemented defining a modal participation factor of disturbance to give the entire velocity field from 

the limited measurement. And the modal participation factor of control source can be calculated by using natural frequency 

and mode vector. Then velocity field of entire structure can be expressed as linear sum of modal participation factors to the 

disturbance and the control source. The cost function, the kinetic energy of the structure, is formulated in the quadratic form 

of the modal expansion method matrix and velocity of sensing point. As a result, the optimal control force is obtained 

ensuring the kinetic energy to be minimized[4]. It is confirmed that the performance of the controller is enhanced at the 

frequency of interested under various conditions from the case of direct measurement of the cost function at several points. 
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