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Abstract: Photo-plethysmography collects the data needed to assess the activity of the autonomous nervous
system and arterial state. Unfortunately, current sensors force the user to align and hold the finger to a
single sensor point, which degrades usability. To solve this problem, we propose a novel sensing method that
relaxes the alignment requirement. The proposed method uses 2 thin acrylic plates, an emitting plate and a
detection plate, as an IR waveguide. The proposed method can yield very thin curved sensors. An experiment
compares the proposed method to the conventional method (point-sensor) in terms of LF /HF discrimination
performance, and the proposed method is shown to offer comparable performance with superior usability.
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Fig. 1 The mechanism of plethysmography.
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Fig. 2 (a): The PPG method. (b): The example of a point type PPG sensor (BIOPAC
TSD200). (c): The example using a PPG sensor.
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Fig. 3 The proposed method.
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Fig. 4 The proposed method.
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Fig. 5 The curved surface.
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Fig. 6 Two prototypes (the flat type and the curved type).
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Fig. 7 The prototype implemented in the mouse.
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Fig. 10 The difference of the gain (10 mm, 70 mm).
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