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Abstract. This study proposes a system that estimates a user's 'concentration/distraction/drowsiness' state in real
time using only camera footage from smartphones or similar devices as input. Based on face detection using
MediaPipe, it calculates relative gaze direction by introducing a neutral baseline from yaw/pitch estimated by
L2CS-Net. It then detects "distracted gazing" or "darting glances" using gaze velocity 7. (measured on two scales:
short-term and long-term). Furthermore, BPM is estimated from pixel value fluctuations in the Region of Interest
(ROI). A 7% increase relative to the baseline is treated as tension, while a 20% decrease is treated as a sign of
drowsiness. These are integrated using a serial gate. A holding time is established to suppress frame-level fluctuations.

By visualising and logging the state label and supporting indicators, self-management support during learning or work
is realised..

Keywords: Eye tracking estimation, non-contact pulse estimation, state estimation through multimodal integration
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Figure 11 Non-focused state (eyes closed) (bottom left)
Drowsiness, feeling dazed (bottom right)
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