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e Mindful Journey, Safe Passage
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e State-of-the-art DMS still suffer from:

* Driver monitoring system (DMS) has become mandatory in Europe

* DMS i1s essential for driving safety, especially in SAE L2/3 vehicles

Driver State
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High intrusiveness 1f based

_on physiological data
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Low accuracy for latent but

) critical driver states (e.g.,

\fatlgue, high cognitive load) )

ECG-based Spectrogram Convolution Module
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From Bio Metrics to Driver States

* Transformer Network based on Physiological Time Series

* Lightweight Neural Network based on Spectrogram
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SE-Inception Module
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Non-invasive Driver Bio-Metrics and State Estimation

Challenge 1: How to ensure generalizability and robustness in individual heterogeneous and environmental changes?

Principle:

* Style and Invariant Semantic Disentanglement

* Plausible Data Augmentation and Invariant Risk Minimization
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* (Conditional Diffusion for Occlusions Recovery

Subcutaneous

Tissue Detected rPPG Signal

Blood Vessels

Challenge 2: How to utilize the co-occurrence of multiple driver anomaly states?

* Mixture-of-Experts for Multi-task Learning N
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* Prior-driven Distribution Alignment
ﬂ facial video

Workflow:
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Challenge 3: How to tackle the above two challenges simultaneously’ Neural Network
* Prior-Inclusive Regularizations for Impartial Multi-task Estimation
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