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First row: raw data lacking clear 

morphological landmarks, with 

continuously varying waveforms. 

Second row: pre-processed signals for 

heartbeat patterns. 

Third and fourth rows: pre-processed 

signals for respiration patterns.

Last row: result of directly applying a 

lowpass filter to the raw data.

Self-Supervised Pre-Training
We augmented views of samples are processed by a shared encoder, and the resulting 

representations are further mapped by a projector into the contrastive embedding space. 

A contrastive loss is then employed to encourage higher similarity between embeddings derived 

from the same input, while reducing similarity with embeddings from other inputs.

Supervised Fine-Tuning
During the supervised fine-tuning phase, the objective is to strengthen the association between 

learned features and their corresponding labels, ensuring that representations capture task-relevant 

characteristics.
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Evaluation under Limited Labeled DataPerformance Comparison against Baselines

The pretrained model consistently outperforms both baselines under the same amount of 

labeled data, with a more pronounced advantage when labeled data are scarce.

SeatVitals consists of a Pi serving as the onboard computer, an ADC 

with a 100 Hz sampling rate, and a vertical geophone.

The geophone is capable of capturing subtle microvibrations generated 

by human cardiac activity.
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