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Forces Prediction by Indirect Force Measurement and Pseudo-inverse
Technique

Byoung Ha Ahn*, Jae Sool Shim*

ABSTRACT

In the design of structure, the forces acting on the structure are key parameter for noise and vibration control.
However, in the complex structure, the forces at the injection point on the structure cannot be measured directly. So, it is
necessary to find out indirect force evaluation method. In this paper, forces have been measured with in-situ vibration
responses and system information. And, three existing techniques of indirect force measurcment, viz. direct inverse,
principal component analysis and regularization have been compared. This paper shows that multi-vibration responses
are essential for the precise estimation of the forces. To check these conditions, rotary compressor is adopted as test
sample, because it is very difficult to measure the injection forces from internal excitation to shell. It has also been
obtained that relatively higher force is transmitted through three welding paths to the compressor shell. It shows a good

agreement between direct and indirect force evaluation with curvature shell and plate.
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