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Stability is one of the most important attribute for dynamical systems. In this paper, we propose a new framework
for capturing the changes of dynamics behind available input-output time-series data, based on the comparison
from the aspect of stability. As metrics for such purpose, we define the principal angles and distances between the
subspaces spanned by the observability matrices of state-space models, which can be expressed using the poles of
the models. Using the metrics, the change of stability can be estimated recursively by learning a state-space model
from input-output time-series data on real-time. The application of the proposed framework to the fault-detection
problem is discribed, and the experiment using an artificial data shows the usefulness.
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