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Remote Physiological Signal Detection

Driver monitor

~High security automobile Crime prevention

(For aged driver issue) ~Social security

~Auto-drive (level 3)

Remote heart rate (HR) capture
technique
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NIR Lock-In CMOS Imager System

Camera Module and Imager Specification
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Results with Single-Band Lock-In Function
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Two-tap lock-in pixel with LEFM and two-
stage charge transfer techniques

Consecutive frames @ 30 fps.

Data processing

NIR+BGL

“"BGL can be removed in
each frame
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Visualization)

« NIR Lock-In Operation
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» ROI size: 200x200 pixels
» Sinusoidal BGL with 2.4 Hz
» Output from SD1: 18000 LSB

(BGL dominated)

» Output from SD1-SD2: 200 LSB

(BGL cancelled)
» Detection accuracy:
» SBR:-39.1dB
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Dual-Band Lock-In Technique

\, Pixel Driver for Dual-Band Lock-In \, Motion suppressing using dual-NIR-band lock-in
Implememation

Results with Dual-Band Lock-In Function
¢ Real-Time Waveform Snapshots

Capturing at Single-Band Lock-In turing at Dual-Band Lock-In

Facial motion in

¢ Simultaneously Captured Results

Facial motion in

« Summary
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Interdigitated 4-Tap Lock-In C. Cao, S. Kawahito et al. IEEE TED 2021
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artificial motion

» SNR of physiological signal
has recently been improved by
adopting multi-tap averaging
technique (latest achievement)
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