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•Normal Sleep Architecture
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(1) INSOMNIA :
Adjustment Insomnia ,Inadequate Sleep Hygiene ..

(2)PARASOMNIA :
Sleepwalking ,Sleep Terrors ,REM Sleep Behaviour Disorder ..

(3)HYPERSOMNIA OF CENTRAL ORIGIN NOT DUE TO A
CIRCADIAN RHYTHM DISORDER, OR OTHER CAUSE
OF DISTURBED NOCTURNAL SLEEP :
Narcolepsy With Cataplexy…

(4)SLEEP RELATED BREATHING DISORDERS :

Primary Central Sleep apnoea ,Sleep Related Hypoventilation/
Hypoxaemic syndromes …

The classification of sleep disorders (ICSD2),
American Academy of Sleep Medicine, AASM (2005)



(5)SLEEP RELATED MOVEMENT DISORDER:

Restless Legs Syndrome ,Periodic Limb Movement Disorder …

(6)ISOLATED SYMPTOMS, APPARENTLY NORMAL VARIANTS
AND UNRESOLVED ISSUES:
Snoring ,Sleep talking…

(7)OTHER SLEEP DISORDERS :

Environmental Sleep Disorder …
(8)CIRCADIAN RHYTHM SLEEP DISORDER:

Irregular Sleep-Wake Type ,Jet Lag Type ,Shift Work Type …
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Level 1: in-laboratory attended standard PSG

Level 2: unattended-home sleep study with comprehensive portable devices
incorporating the same channels as the in-lab standard PSG

Level 3: unattended devices, which measure at least four cardio respiratory
parameters

Level 4: unattended devices, recording one or two parameters

Giora Pillar, Management of Patients with Obstructive Sleep Apnea: Which Way to Go? IMAJ 2004;6:699-700

The American Academy of Sleep Medicine has classified sleep
study systems into four categories
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Sleep –Variables Evaluated
Sleep staging
•Wake, NREM (1,2,3), REM
•Arousals
Respiratory
•Apneas and hypopneas
•Upper airway resistance
•RERA
Limb EMG
•PLMS
•Restless legs
Optimal Pressure (CPAP)
SOREM + SL (MSLT)
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Polysomnography (PSG)



ADC:3bits, 2^3=8 levels of conversion.

Wim van drongelen. Signal prosessing for neuroscientists.2008
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Joseph J. Carr and John M. Brown. Introduction to Biomedical
Equipment Technology.2000.

EEG



•Respiratory:
Thermistors/ Thermocouples/
Nasal Cannula
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The Pitot Tube



•電阻式感測器RTD（ResistanceTemperature
Detector）:
特殊的導線或薄膜，是利用材料的電阻會隨著溫度的變
化而改變的特性，一般常用的金屬材料有Pt 、 Ni 、 Cu

•熱敏電阻（Thermistor）:利用陶瓷半導體材料的電阻,
隨著溫度的變化而改變的特性

•熱電偶（Thermocouple）兩種不同材料的金屬一端接
合後，在不同的溫度下另一端會產生不同的電壓
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•Study shows that RDI is at least 5 to 25 events per hour
higher with Nasal Pressure

• COMPARISON OF NASAL PRESSURE AND THERMISTOR RECORDINGS IN THE DETECTION OF SLEEP-
DISORDERED BREATHING EVENTS, Cunninham SL, Shea SA, White DP; SLEEP Vol. 21, Supplement, pp 62



•Chest /Abdomen movement
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Strain Gauges: V= IR

lower cost

Inductance Plethysmography (RIP):f. oscillators

truest measure: UARS

Stephen Lund and Jon Freeman.Clinical Polysomnography. In:Sleep apnea
and snoring.2009.
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SpO2 Spectrophotometer:Beer-Lam-bert law

I out= I in ^ exp –(DCε)
I out: intensity of light out of sample

I in: intensity goes into the sample

D: distance, light travels

C: [ Hb]

ε: extinction coefficient

Martin J. Tobin. Respiratory monitoring.1991.pp79-100
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660 nm 940 nm
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Bias: < 80 %, - 5% to 5%
< 63 %. -12 % to 18 %
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Asynchronous Pervasive Sensing Algorithm (APSA)

(I) Time Synchronization and Signal Collection and (II) EEG Signal Segmentation.
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• 度航空客機失事或因飛行員疲勞過度打瞌睡 2010.05.24 2010-
05-23 環球網 記者譚利婭

• 據臺灣“中央社”5月23日報導，印度卡納塔卡邦的芒格洛爾機場市發
生嚴重空難。失事飛機執行的是快速返航的夜航任務，有媒體報導
稱，飛行員疲勞駕駛可能導致災難性的後果。 《印度時報》23日
以“飛行員們只想睡覺”為題，報導夜航造成機組人員精神和心理負擔
增加，可能產生災難性的後果。印度民航飛行員協會的資料顯示，
78%的空難原因都是人為錯誤，其中絕大部分是飛行員疲勞造成的。







What may we do more in the future?

Do some different based on the basic
knowledge



莎士比亞(Shakespeare) :
睡眠是每一天的小死亡，
是創傷心靈的良藥，

是生命中最豐富的筵席，
而有人認為它是被囚者的自由，

是人生中最歡樂的事。

Thank you


