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Bacterial Mixture Ratio Classification Using XGBoost Based on Inverted

Microscope Video Analysis Toward Robot-Assisted Picking
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Abstract:  This study proposes a method for accurately estimating the mixing ratio of V. harveyi and soil bacteria in inverted
microscope videos. Motility features were extracted using the Farneback method as 24 descriptors representing velocity,
direction, diversity, frequency, and spatial patterns. An XGBoost model achieved 85.7% accuracy, significantly outperforming
CNN and RNN approaches. The feature importance analysis highlighted high-frequency motion and median velocity as the

most influential predictors.
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