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Identify only the abnormal 

start and end points

Within the fixed segments, 

only the type and presence of 

specific events can be identified

These two prior approaches indicate a lack of reliability of interpretation and

clinical actionability from a healthcare perspective.

1. Introduction & 2. Related work



Identify the start and end times of events, 

as well as their classes

→ Serve as important insights for diagnosis

How?
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Concept:
Apply a DEtection TRansformer-based approach to 

time-series data



3. Methodology



Extracting features from 

multivariate time-series data on 

a per-dimension basis using 

the Chronos T5-bolt-tiny 

foundation model



• FFN (Feed-Forward Network): A module that effectively embeds features into Feature Map

• GCE (Global Context Explorer): A module that extracts global features from the feature representation

• LDI (Local Detail Inspector): A module that extracts local features from the feature representation

• Alignment Layer: A layer that aligns potentially mismatched representations across each module

All modules are connected 

in a residual connection.



AGM Input:

1. GCE Output → CGS Input

2. CrssAttn(GCE Output, LDI Output) → Component of PGI Input



This module is responsible for classifying whether an event exists for a given input and 

amplifying the features according to the class ratio (Y/N).

Purpose: To enable faster convergence through event presence/absence detection, and to 

selectively focus only on occurrence samples (sparse events).



This module transforms the positional information of labels into a Gaussian form, enabling 

the Convolution layer to effectively learn positional information based on similarity.

Purpose: To explicitly emphasize the positions of sparse events while allowing for a 

smoother representation.



And … same as vanilla DETR

AGM provides gated information 

that selectively highlights 

relevant signals for sparse event 

detection

Applied to both local(LDI) and 

Global(GCE) feature (final feature)

Training

by PGI by CGS



4. Experiment & Result

Datasets
• MIT-BIH: Arrhythmia detection

• SHDB-AF: Arrhythmia detection

• WESAD: Emotion recognition

• OPP: Activity monitoring

Baseline
• DETR

• Multi-scale DETR

• Deformable DETR

• DAB-DETR

• DN-DETR

• Deformable-DINO

Metrics
• macro Point-wise F1 score 

• macro Affiliation F1 score

• mean Average Precision < Overall performance comparison across multiple datasets >



Consistently outperforms strong baselines 

with notable F1 gains.

Both sparse event & non-sparse event

Achieves strong performance across 

varying event lengths.



• When no event is present: GCE 

predominantly governs the decision.

• When an event is present: The gate 

dynamically controls GCE and LDI to 

capture sparse events.

• Using CGS alone has a strong impact on 

early convergence.

• PGI influences convergence from around 

epoch 15 onward.

• Consequently, the AGM combining both 

generally achieves the best overall 

performance.
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