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Determining location of force

Equations of motion in time domain
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Fourier transformation
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Equations of motion in frequency domain
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Determining location of force-cd.

Sensor nr 1 Sensor nr 2

possible location of force
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True location of impacting force is indicated by
those time histories which give the same solution
for the individual sensors



FFT force identification-example

Ten bar truss
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FFT force identification-results
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FFT force identification-results cd
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Case II:
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On-line force identification
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State-space representation of the structure

Observer for the above system 
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Unknown input observer – main concept

Singular value decomposition (SVD) of state equations
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and measurement equations
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Observer design for states independent on force
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Finally, on-line estimator of unknown forces



Unknown input observer – example
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Force identification by unknown input observer 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-2

-1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-3

-2

-1

0

1

2

3

time [s]

actual force
identified force

actual force
identified force



Recursive input estimation algorithm

Kalman filter
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Recursive input estimation - example
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Recursive input estimation – example cd
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MATLAB Toolbox for load ID



Conclusions

•An FFT based method for location of impacting
forces was presented

•Two observer based methods for unknown input
identification were proposed

•Applicability of the methods was evaluated on
examples of simply supported beam and ten barexamples of simply supported beam and ten bar
truss

•Numerical examples shows good accuracy and
convergence

•MATLAB Toolbox for load ID was developed


