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The overview of Sleep Physiology(1/5)
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The overview of Sleep Physiology(2/5)
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The overview of Sleep Physiology(3/5)

Activity of wake and sleep centers

wake NREM sleep REM sleep
LDT/PPT ( Acetylcholine) T T T T
LC (Norepinephrine)
DR (5-HT) T T T .
TMN (Histamine)
SN/VTA (Dopamine)
Lateral hypothalamus {Orexin/Hypocretin) T T
VLPO (Galanin & GABA) T I —
VLPO-extended ( Galanin & GABA) — — T T

Adapted from Clinics in Chest Medicine June 2010
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The overview of Sleep Physiology(4/5)
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The overview of Sleep Physiology(5/5)

e Normal Sleep Architecture
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Sleep Disorders (1/2)

The classification of deep disorders (1CSD2),
American Academy of Sleep Medicine, AASM (2005)

(1) INSOMNIA :
Adjustment Insomnia ,|nadequate Sleep Hygiene ..

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

(AJHYPERSOMNIA OF CENTRAL ORIGIN NOT DUETO 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...



Sleep Disorders (2/2)

(5 SLEEP RELATED MOVEMENT DISORDER:

Restless Legs Syndrome ,Periodic Limb Movement Disorder ...

(6)|SOLATED 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...



Polysomnography and the Signals
Measurement (1/17)

The American Academy of Sleep Medicine has classified sleep
study systems into four categories

Level 1. in-laboratory attended standard PSG

Level 2. unattended-home sleep study with  compr ehensive portable devices
incor por ating the same channels asthein-lab standard PSG

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

Level 4. unattended devices, recording one or two parameters

GioraPillar, Management of Patients with Obstructive Sleep Apnea: Which Way to Go? IMAJ 2004;6:699-700
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Polysomnography and the Signals
Measurement (6/17)

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)

N

Y

Polysomnography (PSG)



Data Sample

— 1>

Input Signal Amplifier

ADC:3bits, 2"3=8 levels of conversion.
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Polysomnography and the Signals
Measurement (9/17)
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Joseph J. Carr and John M. Brown. Introduction to Biomedical
Ny ot VT Equipment Technology.2000.



Polysomnography and the Signals
Measurement (11/17)
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Polysomnography and the Signals
Measurement (13/17)

« Study shows that RDI is at least 5 to 25 events per hour
higher with Nasal Pressure

RDI (NP) - RDI (T)

Bland Altman Plot

60 T ¢
40 .
20T &
0 -‘“—‘Q.. : ‘0. . ¢ : i
-20
0 30 60 90 120
MEAN RDI (NP +T)
2

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



Polysomnography and the Signals
Measurement (14/17)

 Chest /Abdomen movement

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.



Polysomnography and the Signals
Measurement (15/17)

Spectrophotometer:Beer-Lam-bert law

| out=11in " exp —(DC ¢)

| out: intensity of light out of sample
| in: intensity goes into the sample
D: distance, light travels

C: [ Hb]

¢ : extinction coefficient

Martin J. Tobin. Respiratory monitoring.1991.pp79-100



Extinction Coefficient
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Polysomnography and the Signals
Measurement (16/17)

660 nm 940 nm

Yol '-,‘-,-'a-,,-e]._*-:ng{n (rnm)



Polysomnography and the Signals
Measurement (17/17)
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FIGURE 3 A typical pulse oximeter calibration curve. The
S.0. estimate is determined from the ratio (R) of the pulse-
added red absorbance at 660 nm to pulse-added infrared ab-
sorbance at 940 nm. From Tremper KK, Barker SJ: Pulse ox-
imetry. Anesthesiology 70:98, 1989. With permission.

The 5,05 estimate is
determined from the
ratio of the pulse-
added red absorbance
at 660 nm to pulse-
added infrared
absorbance at 940 nm.
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Interesting Studies (1/6)

How sleep affects the developmental
learning of bird song

Sebastien Deregnaucourt', Partha P. Mitra", Olga Feher', Carolyn Pytte’ & Ofer Tchemichovski'

' Dpartment of Biolagy, Cety College, Caty Unersity af New York, New York 10031, USA
‘Coled Spreng Harbor Lithorawry, Cold Spring Harlwr, New York 11724, LISA
'Uqrurtrm'r!: of Biology, Wesleyun Ulraversity, Middletow s, Commecticur 06459, LI5A

Sleep affects learning and development in humans and other animals, but the role of sleep in developmental learning has never
been examined. Here we show the effects of night-sieep on song development in the zebra finch by recording and analysing the
entire song ontogeny. During periods of rapid learning we ohserved a pronounced deterioration in song structure after night-sleep.
The song regained structure after intense morning singing. Daily improvement in similarity to the tutored song occurred during the
late phase of this morning recovery; little further improvement occurred thereafter. Furthermore, birds that showed stronger post-
sleep deterioration during development achieved a better finalimitation, The effect diminished with age. Our experiments showed
that these oscillations were not a result of sleep inertia or lack of practice, indicating the possible involvement of an active process,
perhaps neural song-replay during sleep. We suggest that these osciliations correspond to competing demands of plasticity and
consolidation during learning, creating repeated opportunities to reshape previously learned motor skills.




Interesting Studies (2/6)
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Interesting Studies (3/6)

Proceedings of the 2008 IEEE International Conference cn Systems, Man, and Cybernetics
San Antonio, TX, TUSA - October 2009

The Design of Wireless Sleep EEG Measurement
System With Asynchronous Pervasive Sensing

Ming-Feng Wul:? Chih-Yu Wen?
I Division of Chest Medicine ?Department of Electrical Engineering/GICE
Taichung Veterans General Hospital National Chung Hsing University
Taichung 407, Tarwan, R.O.C. Taichung 402, Tairwan, R.O.C.
{osmigodsesd.net . tw} {owenédragon .nchu.edu.tw}

In a standard wire/wireless sleep EEG system, by having

Metars ___| E'HJ‘I-MW
.--.n'. )

1
= Drsplay (Rosarding)

...... ,.

Display (Recording) Raceive

Fig. I Owerview of o standard wireswineless EEG systern, whire the Box Fig/ 3. The architecture of the propoxed sdeep EEG switem
conslsts of o preamplifier and a filter



Interestl ng Studies (4/6)
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Asynchronous Pervasive Sensing Algorithm (APSA)

(I) Time Synchronization and Signal Collection and (Il) EEG Signal Segmentation.
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Fig. 17.  Simulation example of seementation of two channels with TH
precoding and the measurement noise o, = 005,



4368 ke boumal ol Renpmciems, Agi] 10, J008 - 801 7068 - 017%

Interesting Studies (5/6)

Behavioral/Systems/Cognitive

Imaging of an Early Memory Trace in the Drosophila
Mushroom Body

Yalin Wang,'* Akira Mamiya,'* Ann-shyn Chiang,’ and Yi Zhong'
Cabd Spring Hastsor Lesormlamy, Cold Seing Harbar, New York [ 7724, and *lnatliude of Sivecmalopr, Nothomal Tamng Hee Universtty, Hsinclss 30043,
Tuiwar, Reoobls of Chuna

Extessive moleailar. penetc, snd anatomical unalyses have supgestied Lral olfactory memory s stored {n the mushroom body (MB).
figher-order aifactory center in the insectbroin. The MB comprises three sobivpes ofneurons with oxons that extend imto-different [obes.
A recent functional maging study has revealsd 3 long-lerm memary (race manlsslisd os an fncrease [n e €22 activity In an oxonal
brranch ol a subiype of MB nearons, However, edrly memory traces in the M1 remaln elusive. We report here lesrming-induced changes in
Ca*’ uctivities during early memeory formation In a different subtype of MB neurons. We usad three independent s vivo and in vitre
preparptinn, and ol of them showed that Ca® " activities in the axonst branches of a /8" neurons (i response to a condiiinned oltactory
slimutus became larger compared with one Uil wias nol conditioned. The changes were dependent on proper G-proteln signaling In the
MH The |mportance of these changes in tfiz Ca° " activity of o' /8" neurons during early memory formation was further lested behay-
jorally by disrupting G-protein sijnafing in these neurons or Medking thelr synaptic outputs during the learning and memary process.
Ourresalts suggest that increased Co** activity in response 1o a conditioned olfactory stimubes may be o nerral correlate of earty memory
i thie ME,

Key words: leaming and memory; frosophile; imasing calclom; eltuctory Huorescence microscopy
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Interesting Studies (6/6)

iy Rl i 2 theE 4 M Slazi 22 Multiple Miniature Wireless Apparatus for
Recording Physiological Signals of Rats

A\ Sieee & B x5 B K R ER AT 52 P o

Thils = EFEHENGE - HER B hERERE
SR AT R T AT

: ; =g
G =
; 1 REEE : joon
! :4 1 Eggz ?3113-4 13 Hz = EME :15-11% Hz
3 f| 3 BEAT © B 2007 i; ﬁ%%—gsgﬁ:'—z
N 4 HrieE f 500 Hz .
¥ gEE -
1 BrR{EE 1000 e B

—

LS IERMEE ¢ 2 40H=z-2 SCH=
CERERAEEEERITAE ¢ 10uN- Tl
- (EHERE : 2-50M

L
)
3
,ﬁ..
Ln
L)
o
=k
™
Ly [



”,4/ 15 — 5 Eﬂﬁ_

= "

=1 1
- '--—-—.' -J
S MiTrgega = e e

i
g
i i FE—a =
- __-I'—'- E iy TRl - -I". ‘ " - 2 .

g i‘ A LA IR LA TR 2010.05.24 2010-
05- %[fHﬁ HEA , -
ELYF| 1A S F [ 23 F19Ra8L » | Nl &j; |58
% i i Z]H &iiﬁ—xaj i &F bJJEQwﬁflﬂj ;,1% %F,
EJ -TF%l—rF Jﬁ,_f%ﬁ' S irﬁ[fklw%' 3 Eﬂ*] K 23]
"JF%QE IF'?F/ = B J”E’T'@ﬂffw Y S "'i AL H e
Wrap o | i'ﬁ[j:”'*%\"’ﬁ’%“mﬁ'j ﬁbiﬁjﬁ [%H )
78%EIJ_L‘E L[M?ﬂi[_ K tﬁé\fﬁﬂ s El H “%“&IFF[ 7J£ F F[Jﬁ, L@g’yﬂj °




BEAR 2 4 R A5 S oL lEs EE R 2
ﬁ;‘i.ﬂ_ﬁ‘{‘-}ﬁ EITHHE -0 T o007 [ESEEHFHE s ErRE]

ASERERUIR B LS - SERERE BERAT G ETRInOlER - REEEE -

S TEHMfsRE RS =R OER BTG E - IHESEERR LI ER=E T EES25 (2
cREE SRR - EfSEIESE - RIS  HEE RS —=TEEE
FHEIFTE - EREFEERR - HiliE o BEC-IRIEEEIE  faiEeRE 0 Bl
BE-T-3a ~ HEREERFRAA -7 DEgET AL » BEFNEEZEiE R ReS o

HFE A SRR - SMMEEIETE - IBiERIE s EEEERETEE S M
ELUREREEONEE - BHEREEER, « FOiEIREIFRIECESIHFRY A FEEL - BRIERT
BEpr= Ny A B IR C- EEEgs = » =T8S -——F » Rl
ffise -~ MEE ~ #ERRIES - HEH‘#*%?EE%F?K%% " FE i ¢ B REH
HIC-EEEREST THYRS » LEIREREIEINFT—E » hEfEEE e
Fi o

WS E SR ERTE o B CREAEERRGTET - SRR A SIS LR, o TRRRERRR R
= « AFEfOEEE - i - HERETI O EE SRR - Stk EGE L Eie S
O - SR E SRR o



100000 - - 26
Table 1.2 Current state of evidence for an associa- -
lion belween sociodemographic factors and sleep 80000 - AT 20
problems or sleep disorders Il
60000 Al k15
High risk ] | |
sleep Sleep 40000 - 10
duration®  apnea  Insomnia i
. 20000 - . L 1IFs
Gender Yes Yes Yes H H )
Race Yes i3 ? 0 mlm|r—|il'_l1|—|lﬂ] 0 5
E ali 5 O i~ Q 0 Q O O o
hduf,allun Yes ?’es Yes R S IO @q, <
Marital Yes ? T
Year
status
Age Yes Yes Yes T3 Number (thousands) —#— Percent of Population
"Either short or long sleeping. Population growth of older Americans (265 years). Source: Federal Interagency Forum
ited Statistics, 2004
Table 5.1 Prevalences of sleep problems in the 25 - —
elderly
20 N —
Chronic sleep problem Prevalence (%) & |
[}
o
Any sleep complaint 57 810 "
Sleep apnea 24
PLMS? 5 ok :
Insomnia 29 0 ] : S
Early morning awakening 19 Lea 949 04 63-78

Age Group

Foley et al.*; Ancoli-lsrael et al.”

‘Periodic limb movements in sleep.

Figure 5.2 Prevalence of insomnia by age group.
Source: Mellinger et al.*; Foley et al.*



What may we do more in the future?

Do some different based on the basic
knowledge
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