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Fig. 1 Prototype of a measurement device incorporating the

SGP30.
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Fig. 2 Flowchart of the proposed exhalation detection algo-

rithm.
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Fig. 3 Improving signal resolution through normalization.
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Fig. 4 Schematic of the experimental system.
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Fig. 5 Attaching the device.
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Fig. 6 Experimental environment.
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(a) measured value at transducer
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Fig. 9 Example of measurement waveform (accuracy rate
100%, resting state).
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Table 1 MAE and average accuracy rate by situation.
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Fig. 7 Respiratory peak detection for transducer readings.

(a) output value of the proposed device
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(b) peak detection by difference
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Fig. 8 Respiratory peak detection for output values of the pro-

posed device.
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Average 0.11 0.99
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Fig. 10 An example of false detections.

THIUTIEYTR < FIFRTRES DS, OTTICEE§ 5 — ki
YA HBLTHREDBICBVTERBINLBIRTH
5 2IEEVERD, RSPV AU R
BHEICZFETRN 21]) 225, AEENEHEEEL
D0h, YRAZBIRE S I Rz BRI EH
TNA ZADHFHEE L. Z20HE, fertTaty
T OBBABIC D ERZMTRFIUIR SR,

e, BV RAT LONHLEIZH K T THEREHD 7
0—Thh, REFHICSATLAZBEXE 2 2 RKIEWL
FERREEIC X o THMRZEME LT L% 5. EFLHE
PRITO TR L, BT — K (Empirical Mode
Decomposition) & & % A E— FEX (ntrinsic Mode
Function) TFHCKEEZ BT 272, 71aVXLDHR
BELBIRBEICRE255.

5.2 SASZFICOWLWTOEE

REF AL SN2 ESP32 vt v HiX, Wi-Fi
EY 2 — LW R Bluetooth Y 2 — L Z N L TW5.
FHISEER T b 5 2 A F 2 — B DOHAE L ORI % HL S 7=
DICHRTEEEREE LD, ESP32 0051 71X A4 AT
T RY—ANAT—XREHMN LD, A=+ 7 1A
WHIZES e DRAEETH S, 1 BTARREXIBARVTF
I v ZRAERICBY 5 BEREIBMER R ¥ DR TR
BIHE X, EECEEDBEEOMIRIREZ HIZET—IC
BT Vo EHPIEZILNS.

F7-, BEPROBRANCBNTIE, #1% - hEHE
TOFERSHIFFTE 5. ¥REMT TCORERHIGEET
&, BEIC X BT E [22) EEERE ATV S, B
HE S IR EEDSER D D D, B OEETHREZ 2> b
0— L TERLKDE. FIRLEYRIZBIRDF AL 254
EICHAS 2 28T, BEBRGICBOWTEROMNR T — X
Ay b= ZERINMATERL, Batomsn
JEREWHRERET 2 Z e R TE 3.

ERRFEBRADJSH & LT, BEPERO EHE 2 0%
55, FEEPFRIEREESITR Y X 50 REEN S,

(© 2021 Information Processing Society of Japan

Vol.2021-HCI-195 No.22
Vol.2021-UBI-72 No.22

2021/11/30
—>| PEREE DR E RO

BN GRR }—>|Cheyne—$tokes (2293 |

PR ) R LDEE

11 BREFRO D
Fig. 11 Classification of abnormal breathing.
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