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Time Series Boundary Detection

• A time series is a sequence of coherent data points

• Boundaries signify class transitions in time series data
– The shade represents each action class such as running and walking

• Boundary detection helps accurate prediction and monitoring

An Example: Human Activity Recognition Dataset
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Limitation in Boundary Detection

• However, traditional methods rely on consecutive distance

• Subtle or gradual changes are often missed!

• The figure shows the density of consecutive cosine similarity 
– The large overlap indicates the challenge in accurate detection 
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RECURVE: Curvature-based Method

• Curvature measures how sharply the trajectory changes direction

• Curvature is computed from three representation points 
– 𝒛𝑡− , 𝒛𝑡, and 𝒛𝑡+ are the representation points where 𝑡− < 𝑡 < 𝑡+

• Higher curvature occurs when the trajectory makes sharp turns
– Turning angle is big and consecutive distances are small
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Rationale behind Curvature

• Representation learning clusters class representations as a ball

• Due to confinement, intra-seg. points show high curvature
– In contrast, inter-seg. points do show low curvature

• Despite of similar distances, curvature still detects changes
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Evaluation of RECURVE

• RECURVE is compared to three recent works using four datasets
– Two representation learning methods are used: TPC and TNC

• It detects the closest point to true change points
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Conclusion

• We propose RECURVE, exploiting curvature of repr. trajectory

• RECURVE is simple and effective, used with any learned representation

• RECURVE enhances accuracy of CPD by up to 12.7% without any label
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