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Fault diagnosis and vibration control of space structure/control systems using
the Taguchi method
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The apﬁlication of adaptive structures (smart structures) in ultrahigh
precision space structures such as X-ray astronomical satellites is being studied extensively for
future space science missions. To ensure the reliability of such ultrahigh precision space
structures, it is necessary to introduce an advanced fault diagnosis system. In this study, the
Taguchi method (Mahalanobis-Taguchi system) is applied to the self-diagnosis problem, wherein a
damage in the smart structure 1s detected using the vibration response data. Since this diagnostic
method does not require a precise model to be diagnosed, it is robust against environmental changes
and is suitable for on-orbit diagnosis. We conducted a numerical simulation using ANSYS and a

diagnostic experiment using a smart beam model in the laboratory to verify the effectiveness of the
proposed fault diagnosis method.
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Figure 1. MT system fault detection result. Figure 2. Model-base fault detection result.
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Figure 3. Experimental setup of the smart beam.
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Figure 4. Displacement response and sampling lines: normal (green)/failure (red).
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Figure 5. MDs for each time segment data: (a) normal mode and (b) failure mode.
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Figure 6. Abnormality simulated by an artificial hole (ANSY S model).
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Figure 7. Mode shapes and eigen-frequencies of the beam.
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Figure 8. MDs for each time segment data: (a) normal mode and (b) failure mode.
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