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In this study, we evaluate the performance, data requirements, and computational efficiency of the Catch22[1] feature extraction method
in comparison with alternative time-series representations for a classification task. The datasets were generated using sinusoidal signals
and nonlinear dynamics from the FitzHugh-Nagumo (FHN) model. We systematically varied the signals duration, resolution, noise, class
separation and sample size of the data set to review their impact on classification performance.

Six data representations were analyzed using support vector machine (SVM) classifier: raw signals, Principal Component Analysis (PCA)
applied to raw data, Fourier-based features (FFT), PCA applied to FFT features, Catch22 features, and PCA applied to Catchh22 features.
The results indicate that Catch22 provides good discriminative capability, even in low-information scenarios. For example, FHN signals
with only 21 data points remain separable when parameter differences are on the order of 10%-20%. And the feature extraction and the
classification are computational efficient, with a total processing times below 50ms for 200 samples of 21 points each. However, despite its
robustness, Catch22 does not outperform simpler representations, such as raw signals or FFT features. This suggest that even short and
noisy signals retain sufficient structure to enable accurate classification with relatively simple decision boundaries.
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