Vibrational, Acoustic and Inertial Sensing on Smart Eyewear for
Physiological Monitoring
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2 Platform and Data Collection
2.1 Smart Eyewear Platform
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Figure 1: Position of IMU, Acoustic Microphone, and V2S
sensors on the sSEW platform
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Figure 2: Multi-modal recordings of four tasks performed by a single subject. Each column corresponds to one task: (a) nasal
breathing and apnea, (b) drinking, (c) eating soft food, and (d) eating crunchy food. Rows show, from top to bottom: spectrogram
of the V2S microphone, spectrogram of the acoustic microphone, and the three axes accelerometer data (L-R: left-right; F-H:

front-head; A-P: anterior-posterior).
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4 Methods
4.1 Feature Extraction and Classification
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5 Results

5.1 Performance in Quiet Conditions
wr ssfixs o ® & S S
S WS XS W

N ng

P xS ® o
»m S S r emz x ss S 7
LS ) muS W 1SS r oW or s
s mgas  Eatcrunchy r wa Eat soft
s RS m » ng ss(’
s px s Eat crunchy) T P r rm
w Drink (%1 ) ppr ng
4 ) Breath s us r »
s W rp oW ssfi 1 » s
s Eat crunchy » 11 s Apnea s W rp W
ss Drink (" 1 ) Eat crunchy (1 ~ ) = Eat soft

» S »
s

sppr XX ¥S X

C )

5.2 Noise Robustness
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5.3 Sensor Fusion

Swm Sm
WS » S

nown

Lo T N
S WS ¥ P TR R SuS 1 s
r mgs W m )
nwgs T r®rsmpr s

us w
s x
bl I X

Cortese, Mozzini et al.

Table 1: LOSO accuracy under quiet and two noisy proto-
cols. Q—N: train on quiet, test on noisy. QN—N: train on
quiet+noisy, test on noisy.

Sensor Quiet Q—N ON->N
S 86.7% 73.8% 81.7%
16.4% 56.8%
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Table 2: Per-task F1-score by sensor configuration. Best result
per task in bold.

Task IMU V2§ V2S+IMU
e 95.3%
x ’ 87.5%
rm ’ 4 88.2%
xum ' 84.0%
S 1 80.2%
4 s 4 86.4%
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5.4 Sensor Performance for HR Estimation
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Figure 3: Normalized confusion matrices for V2§, acoustic microphone, and IMU. Random Forest classifier, LOSO cross-
validation, quiet conditions (window counts per class: apnea 112, breath 84, drink 130, eat crunchy 140, eat soft 136).
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Figure 4: Cardiac activity recordings during apnea: (a) Acous-
tic microphone, (b) V2S, and (c) Accelerometer F-H axis
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