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MADAQI: A Label-Free Evaluation Framework for AlS-Based Maritime Anomaly Detection
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Detects abnormal vessel behaviour
without using labelled data
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Transform raw AIS data into
meaningful behavioural indicators

Isolation Forest identifies
anomalous vessel movements.

High-frequency spatio-temporal
vessel movement records
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MADQI is a composite index that evaluates
‘anomaly detection performance without
requiring labelled data.
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Combining ARC, PP, SDS, and ECE
toproduce asingle interpretable score.
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@ Label-free evaluation

@ Physically mearingful
assessment

@ Model-agnostic
andnterpratable

@ FRoliable forunsuporvised
maritime anomaly detection

@ Supports maritime
monitoring and
decision-making

i Roelable and meaningful quality
assessment for unsupervsed
AIS anomaly detection

models in maritime AIS data using four complementary metrics and adaptive normal

Key Contribution: The proposed MADQI framework provides a systematic, label-free, and physically meaningful approach to evaluate unsupervised anomaly detection





