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Environmental Monitoring

• Static cameras for long-term underwater biodiversity monitoring
• 30 secs recording every 30 mins for months
• Problem: get TB of data, but mainly empty/uninteresting videos
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Closed-set vs. Open-set

Segmentation

Object Detection
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Visual Anomaly Detection (VAD)

• Train on “normal” frames of the scene
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Visual Anomaly Detection
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Annotation Problem

Soft label 0.0 Soft label 0.5 Soft label 1.0

• Challenge: when does an anomalous event start/stop?
• We recruit 16 annotators and use soft labels
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The AURA Dataset

• New Dataset: Anomalous UnderwateR Acticity
• 2 scenes, 25 videos, 16 annotators
• Moderate to substantial agreement

Scene A Scene B
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Experiments

• Evaluate 4 visual anomaly detection methods in anomalib [1]
• Event extraction: threshold-based vs. peak-based

[1] https://anomalib.readthedocs.io/en/lib-v2.3.3/

Threshold

Peak
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• Report mean average error (↓)

• Key takeaway: 
• Reverse Distillation aligns best with human annotations in both scenes
• Scene B is consistently easier across models

Anomaly scores vs. soft labels
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• t-IoU: temporal intersection over union

• Key takeaway: 
• Reverse Distillation performs best at finding anomalous events
• Peak-based event extraction works better than threshold-based

Results - tIoU 
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Conclusions

Event Detection

• Consistent/artificial lighting (scene B) makes the scene easier to learn 
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Underwater VAD

• Peak-based method performs better than threshold-based extraction

• Performance remains dependent on dataset size, variability, and model architecture

Annotation Guidance
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