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U-healthcare Based System for Sleeping Control and Remote Monitoring
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Abstract

Using swifches and sensors informing the current on or off state, this paper suggests a sleeping confrol and remote monitoring
sysfem that not only can recognize the sleeping situations but dlso can contral for keeping an appropriate sleeping situation
remotely. And we show an example that this sysfem is applied to the hedithcare sleeping mat. Our systern comprises the
following 3 parts; a part for detecting the sleeping situations, a part for extracting sensing data and sending/receiving the relating
situated dafa, and a part controling and meniforing the all of sleeping situations. In detaills, In order fo develop our system, we
used the fouch and pressure-sensifive sensors with On/Off functions for a purpose of the first part. The second part consists of the
self-developed embedded board with the socket based commurication os well as extracting redHime sensing data. And the
third part Is implemented by service moedules for providing confroling and monitoring functions previously described. Finally, these
service modules are implemented by the TMO scheme, one of real-fime object-orienfed programming models and the
communications amoeng them s supporfed using the TMOSM of distributed reaktime middieware.
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Access Capability : Sensor_TMO, Control_TMO,
Monitor_TMO

Object Data Store(ODS)
- the information of sleep posture
~ the information of the vibrators 10 & status

SpM

AAC : for t=from TMO_start_time to TMO_end_time
every updation_interval ...

Lla=s A}%o}@ ON/OFF 29A) A
HAH HoEE At
23t g ﬁ‘ro}oq AAEYE o] 7hs3H
ot Ao 7k TMOE Y] ODSl& TMO7H B3
THY ¢ B8F AL A, spMelle F
713 FAE 3 ARPEAY A g
o] 281 SwMele T2 TMO9H| 4EFES

N o Y& %t fr mx rfo o

Contro[_TMO '

Access Capability : Manager_TMO, Monitor_TMO

Object Data Store(ODS)
- the information of controlling the vibrator

SpM
AAC ! for t=from TMO_start_time to TMO_end_time
every updation_interval start-during (t, t+stari_window)

| — calculate the sleep posture to control

— select the vibrators to control

- send the control data to the Control_TMO

- request the sleep posture query to Sensor_TMO
- update the ODS about all

SvM

— update the control data of the ODS <
~ receive the control data from Monitor_TMO

 Sensor TMO

Access Capability : Manager_TMO

Object Data Store(ODS)
- the information of sleep posture
— the system time

SpM

AAC : for t=from TMO_start_time to TMO_end_time
every updation_interval start—during (t. t+start_window)
finished—by (t+deadline) [+
~ receive the sleep posture data from Socket
- receive the system time information

- update the status information of ODS

SvM
= send the status information to the Manager_TMO

Sensor Data

finished~by (1+deadiine) [ ]
— receive the control data from Manager_TMO
- send the vibrators’ status to the Monitor_TMC

SvM
— update the control data of the ODS

: Monitor TMO .

Access Capability : Manager_TMO, Control_TMO

Object Data Store(0ODS)

- the information of sleep posture and guide

- the information of the vibrators’ status

- the information of the control data from User

SpM

»| AAC : for t=from TMO_start_time to TMO_end_time
every updation_interval ...

— update the ODS about all

SvM

- send the information to the GUI

- receive the vibrators’ status from Control_TMO

- receive the control information of sleep posture [
guide data from User

- send the control information of sleep posture guide
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DLEEEe] TIMQATE ASEIR

oS-/

8= QIEIL HEats| (82 13)

39



u-AAH 07| Hte] R A of

Y HZHDE A2

X =1

A AE FA7 19 & TMOY T3] 39
ot £ FudE Ao 2 BUEREES 449
TMOZ T4H™, (218 83 ] Sensor_TMO,
Control_TMO, Manager TMO % Monitor TMOZ}
EA) 8t

Sensor_ TMOE &A| d2A o] FHUEZRE
AEE AR FHEAN JRE S B+
2lsted ODS ¥ A|2Rle) A HA4FA(data storage)
o A3tk SpMS AA L ZRE] HA FHAM
ARE wolel AZARE Tisle] ODSO) AFE
t}. SYM2 Manager TMOS] Zojo tigh FHA}
A ABE AFct

Control TMO= FHAAE Alojshe AF7|E
52 A7tk ODSlE FHAA Ao ArE 2
I Slt} SpM ODsell A7gd HEARA Ao
Ho iz} AEIIES AL AF7IEY 4
B} 2 E Monitor TMOo] Btk SyM& AHE-A}
2HH ¢438" A9PEE Manager TMOZ F-H
Agutol ODSell A A3,

Manager TMOE FHAAE W3l Aolo
K2 ZAsA, $HAA Aozt o AL A
78 AT ZE HAREE
Monitor_ TMO® g3t} ODSell= axtA
g X571 D B sV e FEE Z2u
Aok FEAA HEL (T 99 2ol F 6714
7t Aol o6, A ARE AAI=
SHlE FHAA HEL (2F 99 QW =Hold
I O 2+ 9et¥ez A wES ON 4
Has @7 98 H2EsE Qdojn AFRE o)
23519t} ol2igt gutE FHEAA HEHe Uniel
£ ¥ opg} FAE e E g2 A HLol 7}
SEEE A28 SgRjo] o8 =AM FHE
5E 2 wAo] 7l SpME FHAA Y A
R E sy WFV|EY FL AR
Jo]E1E ODSOl A3 AoARE HHI}Y|
A3 FEAA e 7 b 2448 va ¢
HIEFE 53 WEgE g AAPES 9

) o)lHE AAREL 7 ] tis] A9
Ao wet ARd AEX v 71EA
ojate] ARz Hole HHE F M & 2
H3L 8she HEHS A FHAY FHEAA
2 dFth spMe o FFE S
Sensor TMO®l] 2 2]9} Control TMOM Al #|o] ]
olHE AHEd) SWMS FHAA FRE o}
oDS9l| AA&c}. Monitor TMOZHE 2%7] A
o] JRE FAgT)

3 Eneaisive B
Freefutler @ &
Type TYpe T pe Tyoe Trpe

Monitor TMOE ®E 44 AH 4HE
o FuHAdE Ao € ZUEHF GUIY
oDSAlE A FHAA ARG fFE
e FHAA AR, AoHI die A
AREAEEE 98 i FER Aol FR7}
AZdct spMe FHEAAN AH, IF7] AEE
GUIY| EA)8kal Control TMOZ YR8 RF7] 73]
ARE FAS)L SYME GUIRRE FASEE A
£219] Aol AEE Manager TMOO| ZE3}al
ZH TMOZRE A FHxA AR 25719
A AR E ol ODSOl AAETh

Zyz¥e) TMOS ) daagske H8& Aest
W, AAdelE AE ¥ FFARAN AFd=
A dolel e A 539 Sensor TMOOIA
A=o] oDSel] AAEE ODSAl AAE FHAA
ARE dolg A AA=, Manager TMO
o gateZ 78t H4Erh Manager TMOT <+
AF FEAA HEE oDSol A3t o] HR
£ ZUHY 4=yl Fuzte FUAANE &
15 A Froln, AbHe HolE A7

=

S~

2007. 2



u-dAAH 07 e SHA O I AHTLEZ AJAH
g Eo] AR ole FHAAN e vud FARGNE EeFoR o §A3 FHEd
t}. Manager TMOY M= FHAAE B3l & B AR R BId AAe FH wel 253
g ZAE obd A FE7E TR 4 oz AEEe AEdY 1 s FUdH AR
3 Zr AB71 JEiEe WSt opsel A% 2 At NG Faloz $EgH Ao
3} Control_TMO®l| <431t} Control_TMO® A 2 wUgHgR2 Aok o] w FHEidE Ao
T AB7I1EY deigke F4alste opsel A3t 2 RUE RN HA S FAT FH7) FHoll
I ODSE F71¥oz At 257159 A 2 ¢tod HAAEL o|HAA Fevh. FHAHY
£ Aojgtty. g3 o]} EE HoHES A& AE3 5 Aoy HAE 2 FeAF
Monitor TMO®| 9J8} =1 GUIEZ HEH o dMe o BFE oA wEdT FEdE A
LARYERE XEAE AFF} Monitor TMOC o] @ TUEHRAXE Sensor TMO} 18£S F
o3 F39 AREL doje] AFihd Aol 712 FEAEARE A3 Sensor TMOE ©]
7R Aol FMHAE AFSHA Aok ARE Sz Aol ZF LS AEE B

4. iAle] 9 YFRUEF A28 73

B A 370 AX
FUHZ A2 FAH8 A
A AR HEFRL F
FAdE ZUEZ 2 A
= —Er"b‘]?” BRIt Aoy A& ¥
FARZRE] SRR ARE AR Sensor TMO
o} FHdE] HEE Helshs Manager TMO, 757]
s AlZ=E o] 91X

FE
2
2
e

m& m{n
i l‘f'
ot -]
o
S
o
£

il it
= {

oX

e

o

> ol

2 )5k Control_ TMOE 31419
AFoH, diole AFiet 94 HUEHE AY
3= Monitor TMOE thE A|&Ele] 7@ F
AT FYrh

4.1 MHiA 3 31y

B Al adolxe] Frido] 3 AARVHY 7
Ae A REOE o S3Eg. 4 S
B ZABNE ONOFF 2% AMst 2ele
A AA7E Qlem AEs AMe AdE B9
o} 739l HolHE AAdstgrh £ T8k
AXE AMEL AT A5 thate] Aejgtol
wapy, of gree AAHH HAE R FHAN

oA 27t AEeA Bk AAdele A% 9

oy

g3l dlolel #&49t oDSol Zzt AFgrh
o] &8 FALA TMOEY 43 F2&
(ag 8y 2ok FUAA ARE AR S5
B3 AREe] e FEAM Hud wlwso
Ha gntE Fuzdeld e JEE
b, Ao FQ3 AY AA3 AF7|E
te Aojgitt 28% AR A9l
Aro}p Hlwsle] 2 AgolH M=
sl 78R B & 28d By A3
gatA "ok o|gA MudE AF
Fade Aol 2 RYHZRAN IS

Hr
u

1

|

O
rlr 2 —l)

-
EE

oOfr

]

o N g >
O

- FN

ON/OFF 29|31 4K

/EM Data ?,y /MM Data 2&,
Paclet Data &4

i‘ f @ 2may RO 2
! ot 288 LI

i Data Type é

. comgaEas 4218 HOIE 8 .

| !

: Yo ~Kona e ol e

| (=tiz BE) ATB=IN i

| —— = e ]

(22 10) Mo X AHDUEZ AlARIS| 3

=2
a1

B Ol HEEls 83 135)

4



u-gaof7|ete] A0l ¥ HARLEZY AlAH

o] ez et Ao JHE TEAT
Aduole A H F5AF AsdEnh A
ol & % FFAFAME FAE AAPEE
Qg F7iete} ARl FRAGE ZHARO) 3
ol Jde JFVIES AT (3¥ 1002
Al 9 AARYEY HFE =AY

42 UH0 ¥ HADUEE AlAmlel A
41t

FEAe] ¥ AARYET A2HE FHE}7)
A3 AEFH 2 715 £ EES TMO 277}
2 Fagen, dduely AE B $FARESR
Bzl oy #3lg 48 Sensor_TMO
7} Manager TMOY| &3 A (IE 119
Bk & uAA #3 ARe F3EH3E 3
ol Boly] 43 AARYET GUIY wHgH o
ANRE FHAA, HAAZE ¢ FHEAA W
3}, gulE A} L A A HAY AR A
BE ATk

= Sensor_TMO

< Sensor_THO >

orks>> Sending Data to Manager_THO
Data >>
Data >>
Pata >>
Pata >>
Data >> Usi===UlB=Yl==sm=ns==

< Sensor_THO >>

Morks>> Sending Data to Manager_TMO
Data >>
Data >>
Data >>
pata >>

< Sensor_TMO >>

Morks>> Sending Data to Manager_TMO
Pata >>

Data >>
Data >>

Pata >> - Q
(38 1) HXA| clols A

(Y 1€ & N2Y FHALE
9 sEge 2 Ao AREL w9 27
B9 2 $URE B4 GUIE Rtk

@8 AN D GUIS) BY% B Az
e BANET. @ FEdE 2R 43
o AMsh A7 FUE A4HeE BelFE

900000080 000000

(38 12) #dzuez o +=HEE A GUI

FUEE Fo|th ONOFF &% AlMe o=
A71e ALRoZ Yepdct ONOFF 291

42

2007. 2



u-d A7 017 Hhe] e Of

Y AARLEE AlAd

x TH

AX R AF79 FEFe 728 FZHO0n or
true), S-S ]%Z—T(Off or false)E oJm|3ict
B2 FHA] = BE 7pAebA HAFETh
@ FHRe ?ﬂxﬂ #D%xw G "= oA
o AW FHAAE Hlth @2 @A Bol
AA7E SutEA] BeF FRAR] A A%
1 AAE 53 =2 2uE Aot @
L FHERY] FHANE AR AHE oA
FES F UEF = gEFolt. @9 dE&
Monitor TMoE E31 Control TMOZE vl Hg
o] FrdE 2R AF71E A vt
Zl‘lmi ®L 2 AxEE AYEFFEI}) AT
HED IXE AL 4FATI7] Y3 HEER
TAEY (¥ 129 2EFH v FEAR
EA QU= A71AHL d2AE 23t @
& =Gzre] FHEALE FE A 2 AN
A A e FHEH FAAEE BT, @0
FHAZE T Szt wle} £HAte
@ A8 V8 BAY a=E 2,

r[r

Y

Horr rg dr

5. 4 &

AEFA Tleo] wAsA A a7E W
SNAFE I %Hl«?—lﬁ* /\] %01 il
S Stk 53] A4 A% =
AA FrRlAEE 7)Eo] 21%51 u—‘s“’ﬁﬂoi +
o A77t LA JAPHL Slck. A dA
ATHIL e AaEES FHHE0] a7t
e ANade g AN i S840
&3 Aol

ole|3t Exﬂd% ddstaal, & =welA

i (o]

do K

*ﬂo}@’ T e T
HE ARbgom FAx ]
g dE Bk &£
2l9] 29X AME ]‘%:_
A2e duig=

w2l o] e
3 ﬂ% A, A

HEE o]gsta A7 HlolE

238 AIAE AAEH A 2 AR
MAzom guie FRAAS fE 3 AEel
R g BUHY s Fudd Aol
2 BUHYRZ A0 & 2299 GUS
53 saARERE $7t AF FuAe] 2
AARIEY A2Eo] s 2e BRI v
227lo) obol Ag7Fs ¢ leye B

PRATE £ A2Ye 4Y B 288
AN W oheh xAo] FHES SRl

PR s A AT v
of § Az 7l AR FA B3 A8
FIFA 0 3 v BR A
e Y Rk
o) FEAAAE, IF L0 P F

o @A) ARALHS AERe TEY &

e PG AT,

O 7]2

s
} 5.

Te

i

[11 Haux, R, “Health information systems - past,
present, future”, Int J Med Inform, 2005.

2] XA&_E 1:]1—7'4—74 H‘Laﬂ% ed A U-ds 8
AN g Mulx FFAe] o) A
718 AAF A FEA 2R A 0], 2005.1.

3] B, 7R, R AYRE FAS
o] 83 FHAA Q14, =AY GA L
8}3] ], 22(52), pp.211-219, 1999,

[4] Paradiso, Joseph, Craig Abler, Kai-yuh Hsiao,
and Matthew Reynolds. “The Magic Carpet:
Physical Sensing for Immersive Environments”,
In Late-Breaking/Short Demonstrations of
CHI'97, ACM, USA, pp.277-278, 1997.

[5] RJ. O, and GD. Abowd, “The Smart Floor:
A Mechanism for Natural User Identification
and Tracking”, Proc. 2000 Conf. Human
Factors in Computing Systems (CHI 2000),
ACM Press, New York, 2000.

[6] $+5¢l, e, F4%, "ONOFF 2939}

£

3= QlE{Ul Hsks| 83 13)

43



U AAH O 7|t

FHHof

I 2]A

HAZLEE ALY

AXE o868 & AFAY Y34 2 9
7 BUHZ A2gl, Id=2HRAE}E =8
A A12A 63, pp.66-77, 2006.2.

[7] Kim, K. H., "The Distributed Time- Triggered

Simulation Scheme Core Principles and
Supporting  Execution  Engine,” Real-Time
Systems - The International Journal of
Time-Critical Computing Systems, Vol.26,
No.1, pp.9-28, 2004.

[8] K. H (Kane) Kim, Jugiang Liu, Moon-Hae

Kim “Deadline handling in real-time distributed
objects,” In Proceedings of the IFEE CS 3rd
International  Symposium on  Object-oriented
Real-time distributed Computing (ISORC 2000),
pp.7-15, 2000.

[91 K. H (Kane) Kim, “Object Structures for

Real-Time Systems and Simulators,” Journal of
IEEE Computers, Vol.30, No.8, pp.62-70, 1997.

[10] K. H Kim, Jugiang Liu, and Masaki Ishida,

“Distributed object-oriented real-time simulation
of ground transportation networks with the
TMO structuring scheme,” In Proc. of the
IEEE CS 23rd International Computer
Software&Applications ~ Conference(COMPSAC
’99), pp.130-138, 1999.

[11] K. H. (Kane) Kim, “"Object-oriented real-time

[12]

(13]

(4]

(15]

[16]

distributed programming and support
middleware,” In Proceedings of the IEEE 7th
International Conference (ICPADS2000),
pp.10-20, 2000.

Kim, KH., Ishida, M, and Liu, J, "An
architecture  supporting
time-triggered message-triggered objects and an
NT-based implementation,” In Proceedings of
the IEEE CS 2nd International Symposium on
Object-  oriented  Real-time  distributed
Computing (ISORC °99), pp.54-63, 1999.
AZA, 71u:1_:] FFE, “«BAL AR|7E AH)
2E 9% ™O AA1F B9 73, 3
TRRHAEE] =FA A30W 5635, pp307—
318, 2003.6.

AZA, AR, F5F5, BY AT &%
okl T™MO 719 AA2§ Edo HE
R B, ARASI=EA, A3, 7-8
3, pp.432-444, 2004,

HEE, AAE, B2Y, 5, sady
A Z Ao} A" AP, FHAEUA
Ha3 g, ATE 1E, 20064.28-29,
pp71-74.

Christopher Idzikowski, “Learn to Sleep Well:
A Practical Guide to Getting a Good Night’s
Rest”, Chronicle Books Llc, 2000.

efficient middleware

2007. 2



u-EAH0|7]He) ;HAO] H HAHDLEZ AAHY

OX A =000

#d B Z(Dong-Ho Kim)

2005 ¥FoEhe Ar)EA 2 ARFER EG(EAD

200610 - A4 Ygdistn Wi AR et GAA.
FAEok : BAA ARE, ANAE 227 fulFE2 HARFE.
E-mail : dhkiml @wonkwang.ac.kr

A & f(Chang-Won Jeong)

1993 Y3y FFE T ELEFEAD

1998 AFustw HFE Y SPArh

20039 BT AFE T EQEFEHD

2004~2006 FAEOISw A LBS $-§ ATFAE d7ms

20065 - A YFoista A7IEA 2 FRZEE Post-Doc.

FAlol . EAAA AR, Helvjte] dlojejro) s, 1BS, daWEg
E-mail : mediblue@wonkwang.ac.kr

F & 3(Su-Chong Joo)

1986\ Yt w AAAFE s £U(3HAD

19883 FYoigta ek AFE T SAFTAD

1992\d St ozt AFE e S4EFSED

1993 = University of Massachusetts at Amherst, Post-Doc.

20035 W= University of Califomia at Irvine, Visiting Professor.

1990~3A R Ar1Ax o 4R FIE wg

TAlRok - B AN AFE, B RY, ALE FA3), HEE Yo} dlojeue]2,
E-mail : scjoo@wonkwang.ac.kr

ek Qle{l FHSE| (8A 13)



