
Figure 1

100

Sensor 1
110

Microphone Array
111

Sensor 2
120

Pulse oximeter
121

Sensor 3
130

Optical fibre
131

Low-pass filter 
112

Data 
Recorder

140

Clock
141

1/8



Computer
230

Processor
231

Memory 
232

Signal processing unit
233

Figure 2

200

220
210

212

211

213

240

2/8



300

302

301

304304

303

Figure 3B

302

Figure 3A

300

305

3/8



Figure 4

400

420

412

411

413

411

440

430

460

450

4/8



<10 seconds

Figure 5

510

520

530540

No AHI

550

t51 t52

5/8



Figure 6

640

610

620

t61 t62

630

6/8



Figure 7
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capturing snoring sounds, cardiovascular activities and 

breath movements of the user when the user is 

sleeping;

recording output of the sensors by a data recorder; 

synchronizing the recordings in the data recorder by a 

clock;

extracting breathing events including snoring events, 

heart rate and SPO2 conjunction spikes, and breath 

movement cessations from the recordings;

excluding time periods that an apnea is impossible ac-

cording to a combination of the breathing events;

detecting the apnea events outside the excluded time 

periods.
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