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BACKGROUND MOTIVATION
In-line sensors enable real-time monitoring and control of bioprocesses. Among Bioprocess signals are dynamic and non-stationary, requiring specialized
these, permittivity probes are widely used to estimate viable cell density. However, preprocessing techniques [2]. Simple filters, such as moving averages, are
signal anomalies, such as spikes and shifts, can occur due to changes in agitator insufficient to capture the complexity of these signals. Both traditional manual
speed, antifoam addition, or bubble interference [1]. Timely detection and anomaly detection approaches and modern machine learning methods share the
correction of these anomalies are crucial to ensure reliable and effective control. drawback of rarely operating in real time.
METHODOLOGY & RESULTS

Permittivity measurements from eight recombinant Pichia pastoris fermentations were used to investigate different anomaly detection techniques.
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Signal processing workflow shown for an exemplary Pichia pastoris fermentation.
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Highest F-scores achieved for respective thresholds at selected DRA transformer window sizes w1 and w2 with optimized threshold values
(for static threshold) and window sizes w3 (for dynamic thresholds).

CONCLUSION

The anomaly detection achieved a high performance, with an F1-score of 0.79, using a static threshold of 1.06 and DRA window sizes of w1 =1 and w2 = 15.

The static method offers low computational cost, is easy to implement, and is well-suited for real-time applications. In contrast, dynamic thresholds respond slowly to sudden
increases in signal volatility, resulting in poor real-time detection performance due to delayed threshold adjustment.
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