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Abstract

In this study, the parameters of Polysomnography (PSG) test, such as total sleep time, snoring time, had been
analyzed to evaluate the effectiveness of a developed anti-snore pillow. The developed anti-snore pillow is made up
of two polyvinylidene fluoride (PVDF) vibration sensors, pumps, valves, and air bladders. The two PVDF sensors
inside the pillow can acquire the sound signals and the algorithm was perfectly designed to extract snoring by
removing unwanted noise accurately and automatically. Once the pillow recognizes snore, a pump inside the
hardware activates, and a bladder under the neck area inside the pillow will be inflated. The PSG test was used
and two volunteers were participated for the study. The parameters of the PSG results were analyzed to evaluate
the effectiveness of the anti-snore pillow. The total sleep time of each volunteer was similar on each phase of test,
but the snoring time and the longest snoring episode were significantly decreased with the use of anti-snore pillow.
The overall results showed excellent possibilities for reducing snoring for the person who snores during sleep by
using the anti-snore pillow. The effectiveness of the anti-snore pillow can be evaluated by the PSG test. Moreover,
the relationship between each parameter of PSG test and the quality of sleep will be used for further researches.
Keywords : polyvinylidene fluoride, Snoring, Sleep apnea, Air Bladder, anti-snore pillow
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Figure 1. PVDF Vibration Sensor
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Figure 3. Algorithm for Anti-snore pillow
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Table 1. Inflation time, Maintaining time and corresponding
height of the pillow

Inflation time | Maintaining | Height of the

(sec) time (sec) pillow (cm)
No Inflation 0 0 10.0
Level 1 30 30 10.5
Level 2 40 60 10.7
Level 3 50 90 10.9
Level 4 60 120 11.1
Level 5 70 150 11.3
Level 6 90 180 11.8
Level 7 110 210 12.3
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Table 3. Parameters used for analyzing effectiveness of anti-snore pillow

Parameters Definitions
Analyzed time Overall time for the study (min)
Sleep period Time from go to bed until wake up (min)
PSG . .
REM sleep Overall time for REM sleep (min)
result
Total sleep time Actual time for sleep (min)
Sleep efficiency Ratio of time spent in bed vs. time spent asleep (%)
Snoring time Total snoring time during sleep (min)
Relative snoring time Ratio of snoring time vs. total sleep time (%)
Snori . . .
nqupg Number of snoring episode Number of snoring events
statistics
Average snoring episode Average time of snoring episode (min)
Longest snoring episode Longest time of snoring episode (min)
Respiratory arousals Arousals determined by respiration
LM(limb movement) arousals Arousal events with limb movement
Spontaneous arousals Sudden spontaneous arousals
Arousal
statistics RERA (respiratory effort-related arousal) Arousals determined by EEG analysis
User defined arousals Arousals defined by volunteers
Total arousals Respiratory arousals + LM arousals + Spontaneous
arousals + RERA + user defined arousals
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Table 4. Summary of analysis results for volunteer 1

First Second
Parameters night nlght
(normal | (anti-sno
pillow) | re pillow)
Analyzed time 413.7 418.6
Sleep period 389.2 394.1
PSG
REM sleep 93.0 315
result
Total sleep time 319.5 342
Sleep efficiency 71.2 81.7
Snoring time 133.8 67.2
Relative snoring time 41.9 19.6
Sn(?nflg Number of snoring episode 197 73
statistics
Average snoring episode 0.7 0.9
Longest snoring episode 9.6 5.4
Respiratory arousals 8 28
LM(limb movement) arousals 0 0
Spontaneous arousals 30 40
Arousal :
statistics RERA (respiratory 178 147
effort-related arousal)
User defined arousals 0 0
Total arousals 216 215
# 5t 994 2278 dof7l Surkel Patel W
FES 2ok Aol WYA 2 BT % B A
of Fefshlal, szo] WA wiZHe] 2] ON/OFF
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Table 5. Summary of analysis results for volunteer 2

One night trial
Anti-snor | Anti-snor
Parameters e pillow | e pillow
(Power | (Power
Off) On)
Analyzed time 196.8 196
Sleep period 196.6 192
rlc)jlit REM sleep 30 45.5
Total sleep time 190 172.5
Sleep efficiency 96.5 88.0
Snoring time 47.5 17.5
Relative snoring time 25.1 10.1
sSt:t(:;?ci Number of snoring episode 15 36
Average snoring episode 32 0.5
Longest snoring episode 25.6 1.4
Respiratory arousals 5 12
LM(limb movement) arousals 0 0
Spontaneous arousals 14 17
Arousal
statistics RERA (respiratory 2 17
effort-related arousal)
User defined arousals 0 0
Total arousals 44 66
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