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Dysphagia is an important issue among the aging, and any part from to esophagus have abnormalities
will cause dysphagia. Dysphagia contributes significantly to mortality and morbidity. The types of
dysphagia includes: (1) pre-esophageal dysphagia: usually population of neurological disorders, such as
stroke, head injury, degeneration disease, dermatomyositis, myasthenia gravis, muscular dystrophy, bulbar
poliomyelitis or others CNS disease will have pre-esophageal dysphagia; (2) esophageal dysphagia.
Swallowing physiology in dysphagia are delayed initiation of the pharyngeal swallow and reduced strength
of the swallow characterized by reduced excursion of the hyolaryngeal complex and resultant residues in
the pharynx 21. Penetration (passage of the bolus into the entrance to the airway, just above the vocal cords)
and aspiration (passage of the bolus into the airway below the vocal cords) is a risk associated with both of
these abnormalities. However, research has failed to demonstrate more than transient effects with this
technique. Interventions for weak pharyngeal swallows typically involve performing swallows of increased
effort. In considering these clinical approaches to swallowing rehabilitation, it seems reasonable to propose
that neuroprostheses could be utilized both for priming afferent pathways for swallowing and to enhance
the contractile force of muscles responsible for pharyngeal swallow strength and hyoid excursion.
Therefore, the electrical stimulation-based swallowing rehabilitation neuroprotheses to breakthrough the
bottleneck of the dysphagia patient’s restoring swallowing function and rehabilitation of swallowing
muscle was developed.

There were 11 cerebrovascular accident patients (9 male and 2 female) with age 47.6+16.14 years old,
height 169.4+4.8 cm, weight 64.1£8.4 kg participated in this study. They received surface EMG and the
Mann Assessment of Swallowing Ability (MASA) Test. The electrical stimulation-based swallowing
rehabilitation neuroprotheses was developed and 4 set electrode pads were apply on bilateral masseter and
submental muscle of each subject. The sequence mode of electrical stimulator start from stimulate bilateral
masseter, and bilateral submental muscle after Ssec, each session take 15 minute, 3~4 times per weeks and
last for 6 weeks. The results indicated that the swallowing ability of all subject were improved after the
intervention of electrical stimulation. This research project has successfully developed the electrical
stimulator for swallowing function restoring. In addition, such innovation will make a significant
contribution to promoting rehabilitation industry, and widespread application on clinical treatment,
enhancing the dysphagia’s functional capability.

Keywords : Dysphigia, electrical stimulation, neuroprostheses
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3.1.43

v R

@21 ?*ﬁ%?lﬂzé?§¢& %J—z}_al Jpprgmpks.:% I 37U

B VL VLR Bl U ieds (T G TG
AET A LA FRFTE R ICFE IR R 8 U pE (T 3T ( Mann Assessment of
Swallowing Ability, MASA ) ; 4% % + plwi-vv = F F vep 8 3v3s :}F. i+ %P E f fie & W~
SR GCE (B ¢ k)8 A N eR2ml/Sml/10mI R 150mIRE KGRI 0 R LR b B R
BT BRRER R R ARE SOV R o M R RS B e g o R B
T P REAT X zF'J—'ﬁ LTk vuiEavig b Mg e R R P 2 ﬁﬁ'i‘ﬁ 4 %] § channel 1: = {5~ ;
channel 2: + f[#&5~; channel 3: = ]= % } %%, channel 4: - R|EF 9o I f 1B M T
w2 BB 2—3 2L g FiE 2 2T E3veE e v (4o B]22 #77)c #Zebirs Bluetooth
EMG analysis system 3“3 4 (7 2c* B)ie3 4% Fdede b o T SMBRF 438 B0 YU A
BLEAT X RS 0 5 gl ﬁ”xx*#‘é:}ﬁ;# MET At ?ﬁﬁ%]i THTN KRB LR NS
ML B o b A ARV BLRE B &2 R 3 0 Zebris EMG DAB-Bluetooth Basic Unit 4- ]
23 BEF 5 AT F OMOBL (S IR i AR W 35 i 2 W MathWorks = @ B % 22 MATLAB 7.9
BB e T2 4 R RiE - ) 3 AR (off line) T AL T &2 4~ 47 > MATLAB A~ 41 EMG3 51
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On-off switch %4217 5 B dpord dde s B PR3 b Pl 48 v ands 17 > 2 £ EMGE 7]
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L 2 2 s 3 10 12 I 6 i D Filter EMG
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3.1.4.5

3.1.4.6

#?% Cde 5T v BT fedTER - AFRFAEGET o Ripd P
EH sl S E A A &G 9vT B (SEMG)e d % H T E awmpé FEE e
B FIE AR R G kM R o MELA I B P2
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PFR B AT BV B H 2 =% % #ic(Basmajian & DeLuca, 1985) - (= )2 B~ &
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-2 ce g T 44 F 2 e PP BERER 2 oramp FREF 5 1 (R
B 25 AME T I BEREARLPFERF L I0F 0 SAEH F L SHz 5 H P
RE15ad 5% 3~4=% LamNe ks oSy adx Latisio

THCHR RV RT T A SRS *“”’ﬁ Jt':B?fg iR o F 0
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SHEFA R FR 34K EX ISABPBIE DR o T2 B DRI EFY %
63 (fe ) -

*F Oy TR * 4L B zebris Medical GmbH #7 42 A ¢ Zebris Bluetooth EMG
analysis system (™ T #§ f Zebis EMG) i & EMG (Electromyography) & #]*©p
g el £ o ZebisEMG 3 N B > VO B 4 L Lo ZoF T o s
M EL @ AR T e %zfu; MATLAB # %8 1 e A 7 2% Pt > g = 3% Bl o
EMG:#F i P @ 355k~ ~ ER ~ 30 K% 14 2ml > 5Sml > 10ml ~ 150ml "k -

\‘,
]
=

=3 ol

Wa "ﬁ. m’ft\'

1”

IChannell Channell
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Rest Time Rest Time
\ (10 sec) b 3 (10 sec) .
; T t ! » Time
2s 4s Bs 16s 18s 20s 32s
Bl 25 3 e FREVRTEA SF LT NEREFEEY %R

3.1.5 v Bl v R iTH TG S

3.1.5.1

LR R R RS

Bt R Bl AT RE B0 A 511X iE‘Jﬁ B X g Bl PR
RMS R fljgea t& 52 W) > 11X Rl F = & 5 Rl & % v § 18 T30 F44) > e 25 2 &F
T qw;;;m Mo B RIEEFEAIELR R AR AR B TR R TR FR
333fp ¥ = A ko b 0T o X R H R B2 RMSH @ Rl v R R 0 R 2
RMS Left ~ RMS Right ~ Affected Side RMS 4 %] % 39.37uv ~ 49.09uv ~ 40.67uv ;
is ] 2- RMS Left ~ RMS Right ~ Affected Side RMS B| & %] 5 36.56uv ~ 43.07uv ~
38.10pv ; ¥ # » RMS Left® RMS Righttt & 5 1.03 : 0.87 - B]26® 2. Improvement
0 - e

R

e ARF P A o & B 5167584 12.26 -

Ratio = x100 > 117 % 37 ;F}]( B~ w7 Bl 2 Time Spend# RMS Righta‘%
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30
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30 1675
20

10 B 333 |

o L

Time Spend (Sec)

49.09
T 4307

40.67
<381

39.37 36.56

| | @ Before ES
| | E After ES
| | O Improvement Ratio

7.14 12.26 6.32

1.03 0.87

RMS Left (uv)  RMS Right (uv)  Affected Side

RMS

RMS Left / RMS
Right

B 26 ~ 47 11 fi:%iE'J—Jﬁﬁx-" RVCE Bl 2 FFR B E RMS 7 1w (8 iE A B

ER AT Bl A TR R (A0 B27) 0 112X iE'J—*F‘, 22w Pl T B F 2.06
FoeE 2T HEACS BRERFEFIELRF 2 S d FF 585
THr 2183 ¥ =2 = fEw H (T o X iE'J—'F‘T L Bl 22 RMS3Y {8 ] '@ v = iE‘J"F'T
% » % 2 RMS Left ~ RMS Right ~ Affected Side RMS 4 %] 5 11.45uv~ 13.25uv ~
12.08uv ; {¢ p] 22 RMS Left ~ RMS Right -~ Affected Side RMS B] & %] % 14.85uv »
16.59uv~15.31uv; ¥ ¢ > RMS Left#2 RMS Righttt & 5 1.16:0.85° & Improvement
Ratio® @& - 11 % jp] ¥ 22 RMS Left ~ RMS Right -~ Affected Side RMS:}% e 4%

Fop A2 100 A w5 11.17 ~ 29.69 ~ 25212 26.74 -

35
14.85 29.69 16.59 15.31
30 - I
2521 26.74
= 13.25 12.08
20 11.45 T @ Before ES
W After ES
= 11.17 — N O Improvement Ratio
10 15 =
5 2.06
1.83 1.16 0.85
0 _ii L 1 P
Time Spend (Sec) RMS Left (uv)  RMS Right (uv)  Affected Side  RMS Left / RMS
RMS Right
B27 A 47 11 =X Rl F deve v Bl 2 P52 & RMS & {1l e 1585 7))
E(F T )2 T R AT S R (I R28) 0 1= R = RligEFL
BFO3TH R E A X RAFA A BRBEEHAE CLRF IR B R
e 3 #PEABF > TR FRIN2HTT A F T okFF e LR F T Bl 2 RMS

Lefte Affected Side RMS jp] & ™t {2 ] & > = B 2 RMS Left ~ RMS Right ~
Affected Side RMSA %] % 7.59uv~9.54uv~ 7.81uv; # i#] 2 RMS Left~ RMS Right ~
Affected Side RMS B A ] % 8.08uv~9.25uv~8.27uv; ¥ * »RMS Left2r RMS Right

v iE 5 0.84: 0.89 - flmprovement Ratio™ & > ",% 7 Time Spendit& # 4% % 5 66.70
22



35
30
25
20
I3
10

70

40
30

10

PR hA B AT 2 P M X Rl H 2 RMS Left~ RMS Right~ Affected Side RMS
#Fj’l‘ﬂév\ | % 6.46 ~ 3.04225.89 -

66.70

O Before ES
B After ES
O Improvement Ratio

9.37
954 827
] 3.2 759 8.08 6.46 T 92 781 " 589

304 |—'—.—| 034089

Time Spend (Sec) RMS Left (uv)  RMS Right (uv)  Affected Side  RMS Left / RMS
RMS Right

B128 4 47 11 = plf 2 59~ B 2 PR & & RMS  {l s & %7 W

% :‘J,ﬂz U BOE-E R R R A 2ml Bk oD Bl A TR % (Ao B 29) 11 = £ iE'J
ﬂ EARHCT 'J%Xﬁ2mlfrvxtli’1% 885 ) » w g~ i’mﬁ}f/‘”fv’f@/?']
7T‘~11fii/\l"ﬁ"“’%\'%If'ﬁ2mlfrvlk'};@%'}<—’:'-i:’“'"-Q6307f/ ‘%\'ﬂ
2ml # iF o X '/E‘J'g LR Bl 2. RMS 3% a0 jp] ' vt {8 B K A B » @ P 22 RMS Left ~ RMS
Right ~ Affected Side RMS 4 %] 5 7.38uv ~ 8.28uv ~ 7.65uv ; & Bl 22 RMS Left »
RMS Right -~ Affected Side RMS R| & %] 5 7.16pv ~ 7.46puv ~ 7.13puv; ¥ ¢t > RMS
Left 22 RMS Right * & 5 0.91:0.96° & Improvement Ratio = & > “,/TT 7 Time Spend
EHARE S 2881 P Kb H B dp ik w2 P A X Rl 2 RMS Left~ RMS Right
Affected Side RMS 45 #% » %] & 2.98 ~ 9.90 ¢ 6.80 -

28381
@ Before ES
W After ES
O Improvement Ratio
8.85 738716 82874690 76573
6.3 6.30
298
0.910.96
1 1 1 RN |

Time Spend (Sec) RMS Left (uv)  RMS Right (uv)  Affected Side  RMS Left / RMS

RMS Right

B29 A 45 11 == Rl 45 4 2ml B -k o Bl 2 B R 3 2 RMS T 1 e s 1 6% 2) B

SR E B R R a\ﬂ mlf ok 2 e B AT R % (40 B130)0 11 2 R K
%o m P A Sml oK # i T3 9.84%) » &= F T Hlgc i~ SR RBEY
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40
35
30
25
20
15
10

ALl Rl F =S FASmIB k& T F B T FR64TH T 2 2 14
SmlF -k # 1% o <Rl 9= Bl 2 RMS* 5 ] 3 v 2Rl & > & ] 2 RMS Left~ RMS
Right ~ Affected Side RMS % %] 5 6.98uv ~ 8.32uv ~ 7.17puv ; {$ Bl 22 RMS Left ~

RMS Right ~ Affected Side RMS R| & %] 5 6.87uv ~ 7.34pv ~ 6.88uv ; ¥ # » RMS
Left22 RMS Righttt & 5 0.85: 0.96 - & Improvement Ratio™ & ° # Improvement
Ratio® & ° “f 7 Time Spendi& # AR % 5 34255 P B ¢h H 8 4% 2 P & > X R
# 2 RMS Left ~ RMS Right + Affected Side RMS4p #F 4 =] 5 1.58 ~ 11.78£ 4.04 -

34.25
@ Before ES
W After ES
9.84 e O Improvement Ratio
leaz 6.9 687 =yl s
il 4.04
1.58 0.85 0.96

Time Spend (Sec) RMS Left (uv)  RMS Right (uv) Affected Side  RMS Left / RMS

RMS Right

B 30 & 47 11 fi‘.%i?‘lﬁﬁfﬁ S5ml B k3o Bl 2 pBF R 2 RMS 7 4] w18 6535 B

= ‘JE'J—*F’f kB Rk B R o A IOmIRE R 2o v F Bl A 78 % (Ao B3 0 11 % B
H R AR AT A LOmIRE ok T E S F 11976 0 Rg A R A AR BRE
SR llex iE'JJﬂ" = A LIOmIRE K& T F R TR ZETISTHITT ==
7 & 10ml B -k & 15 o <R 9~ Bl 2 RMS*t 3 ol 9 v 2Rl H & > & iRl 2 RMS
Left ~ RMS Right -~ Affected Side RMS 4 %] % 8.31uv ~ 9.88uv ~ 8.56uv ; s Bl 2
RMS Left ~ RMS Right ~ Affected Side RMS R » %] 5 6.70uv ~ 7.17uv ~ 6.61puv ;
¥ ¢t > RMS Left#z RMS Righttt & 5 0.86 : 0.96 - & Improvement Ratio™ & > “,f
7 Time Spendit # 48 4% 3 36.76%. 7 B 4 £ & & % 4 M A - £ F 2 RMS
Left ~ RMS Right ~ Affected Side RMS4dp % » & % 19.37 ~ 27.438222.78 -
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[ Before ES
M after ES
O Improvement Ratio

Time Spend (Sec) RMS Left (uv)  RMS Right (uv)  Affected Side ~ RMS Left / RMS
RMS Right

Bl 31 & 37 11 fi%i?‘]—?‘,"ﬂffﬁ 10ml B -k3+3 Bl 2 pF &2 RMS & 1] £ 153 B

EORE P R R S & 1S0mIR R 2 S Bl A 4T B S (e B132)0 11 X R
F R R A LSOmIRE kT TS F 6444 0 REAFR AR BRE
FHAIIESR A2 FAI50mIF ko ivr GRE TR T E3596f v =
= 1 A 150mIR ok $ 0F o %] R Bl 2 RMS»t 5 Rl w b {8 R 0 @ Rl 2 RMS
Left ~ RMS Right -~ Affected Side RMS 4 %] 5 8.91uv ~ 9.69uv ~ 8.94uv ; s Bl 2
RMS Left ~ RMS Right ~ Affected Side RMS B] » %] 5 9.18uv ~ 11.01pv ~ 9.24puv ;
¥ ¢t > RMS LeftZ RMS Right't & % 0.98 : 0.89 - & Improvement Ratio® & » %
Improvement Ratio™ & - * 7 Time Spend# RMS Rightit % A& %'~ | 5 44.16
13.6240 &g b H & qp 4% 2 P & > = iRl 2 RMS Left » Affected Side RMSdy
A E] 5 3,038 3.36 ¢
120 ¢

O Before ES
B after ES
O Improvement Ratio

8 & & &

o

Time Spend (Sec) RMS Left (uv)  RMS Right (uv)  Affected Side =~ RMS Left / RMS
RMS Right

B 32 » 47 11 fi:%i?‘]*‘ﬁﬂfﬁ 150ml B -k 3~3 Bl 2 pF R 3 22 RMS 7 1 (& 1% 2 B
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3.1.52 vopgd ivx w37k B %

<

%)% v ovpd (TMASA( W Bl 33) 36 2 6 0 11 % ] ¥ 2 MASA® ] % 35

2156911411 > g » F T H i » 8 BRE*HEF LR EMASAE &
oA ARE o BRI THE S L 166.91£11.51 -

Mann Assessment Swallowing Ability

200
g 150 g
g ' W % 7
0 50
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1 2 3 4 5 6 7 8 9 10 11
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32 e s

2R N - o & g "1?%]%’-?’;‘(.%'% ZEHICHRFT I EREDRTE T L T E R R
ek i ﬁjﬁﬁ’% AR ARSI B EAR o B A LR LR R SRRRE S
HLHAR VIR AT R RV RE IEIHER VR TN EA LR L T RERARY
Seid o AR Y 20 EMG (F 5 B vedF (Bye 5 y)end 351 B0 H P pF 48 (time domain)
173 Slic i 39134R 1 (Root mean square, RMS) » RMS #in s £ apFRi B 2 47 &7 4
2 3% %% (Basmajian & DeLuca, 1995) ]t » & EMG 4 477 & 2 RMS % i > & 5 RMS Left-
RMS Right ~ Affected Side RMS ° & * 2 2. EMG ~ #7828 % &+ 11 % W‘ﬁ‘ fs BIPF R & R
ehde (T2 4 gt 0 d (2R RMS Left ~ RMS Right ~ Affected Side RMS F v ip] & #
PRATT R A G A Tl AR T %D T AR Bt R e b
doe v b (TR < v 2 RMS figdp 5 > EMG 4 4755 % Bom R i8R R & e
Il (T B B S v B-(F S - D 3.33sec s #EvR - 1.83sec) 0 i H_#Erek {5 p/eh RMS Left ~ RMS
Right ~ Affected Side RMS * = Bl & > A 7 £t % iF?'J?‘]" FlY R & CF 2 S E TR
B a4 AT Pl A~ e 5 B AR e 5B T kIR o X i?‘J‘ﬁ R L (2
Fa IR E RS B ki 4 P A2 {8 (% B Time Spend:9.37sec ; 4B Time Spend:
3.02sec) > o FroRE RV ARIKRIF 2 FH P LT G~ BAPEICS 2 B o IR
2ml~ 5ml~ 10ml & 150ml B -k 2. 8 0p)» 28 ek Rid B f B v o g 7 3 AR 2 i ehoKoae 4
S P AR R > EMG & 1705 % Bom 12 Rl i8Rl R S ek ks T2 @ epr 8 0 d 18R
e RMS Left ~ RMS Right ~ Affected Side RMS # & & % | "ﬁ A ‘}i’j 4 T R A F A
ok iTsd LA 7 ek 5 d TPty Bt it X 5E‘J'ﬁi"§7’ﬁ;§“§%;§ 4 o B fx4x 150ml

BoK iRz p kg e 'g iekoRiE R d m R 64.4sec 'E I 35.96sec  SARFVET AT T cng kG I g oD
&R iFf'J"ﬁ 2P SR A AR > KB RVCEEF T TR EYIRS X B Fe 3 7%

SEL SR R TRt R E R R AR S SRS L
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3.3 &= ;E £ «;‘,HJ .;ta L’l‘ ’i;
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A .?]zgé 4 N pER S A4 \érz%ﬂvilﬂ% L #\%;’i% o vl']‘_T?;!ﬁ;Flglﬂ';Zﬁg\I#IJ >
E4
J

ARG R R K- e w SRR 0 R E TR R LR e R
NF ek kg T TR YR A~ w33 w R (EMG & MASA 3®R) 0 T i
@ N4 SEE TOR PR R e ) Fl o AR TR R B RIRG 0 LE L
gﬁﬁ%iébwww’aw%ﬁm4uﬂ%£’uﬁwﬂ%ﬁi4wﬁ>i**ﬁ%ﬁ°

c\'

%pig o T 59 3 e LF R R R FIRE e Rt TR A
R I H R HH D KR A RF LTS B ST LR R
N HE T SRR A RS R AT B AR o
Frik
AP 2y 18 @ EMG &2 MASA 372 2 K328 32 2c 5 ' w F A3 L e
AR TV H* ¥ £E-F 5% 4 (Videofluoroscopic swallowing examination)§d "2 g% 5
BEPE T OER IR > L A TRA R R FEERE T H R AR ERENIEREVRE R
FE%H.%J & riﬂ > P = 2 ,:’I_,p;tz,.g g Jgé‘n}a*"ﬁo
s
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Keynote 1.

48 P --- “Quality of Life Technology: Challenges and

Opportunities”

# A ---Takeo KANADE

Professor, Robotics Institute, Carnegie Mellon
University, USA
Keynote 2.

8 p --- “Ubiquitous Computing and Universal Design”

# & ---Ken SAKAMURA

Professor, Information Science, University of Tokyo,
Japan

Keynote 3.

%% P ---"Telemedicine to Support the Home as Primary Point of Care”

# A ---Ronald MERRELL

Professor, Dept. of Surgery, Virginia Commonwealth University,
USA

Keynote 4.
A% P --- “Technology Mediated Care: Who cares? What



Technology?”
# A& ---Nick HINE

Professor, School of Computing, University of Dundee,
UK

Keynote 5.
%2 p ---"The Current Status and Future Prospects on Health
Telematics in Korea"
# A& ---Myoungho LEE

Professor, Electrical & Electronic Engineering, Y onsei
University, Korea

Keynote 6.
A% P --- “Present and Future of Aging Friendly Technology for
Smart & U-Health”
# i ---Mounir MOKHTARI

Professor, Institute TELECOM/TELECOM Sud Paris,
France/CNRS IPAL (UMI 2955), France

Keynote 7.
%2 p ---"Human-friendly Smart Home with e-Telehealth Care
Function”

# i ---Z. Zenn BIEN

Professor, Ulsan National Institute of Science and
Technology, Korea
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Topic 1-- S: Smart Home & Village

S1-

S2-

Intelligent Environments with emphasis on Smart Homes

Smart home aims at assisting independent living of the elderly and people
with disabilities. The work focuses on technica solutions for
human-friendly = assistance in  motion/mobility, smart  home
organization/architecture, and home-installed equipments.

Human-M achine I nterface and Ambient I ntelligence

Human-machine interfaces focus on designing human-friendly interfaces
that allow human-machine bout the circumstances under which they are
able to operate considering the user's health/emotional state ainteraction in
a very natural way similar to communication between humans. The work
includes devices that not only identify the user's instructions but also
recognize the user's intentions.

S3- Context Awar eness/Autonomous Computing

Smart devices/systems possess a high level of intelligence for contral,
actions and interactions. The systems sense and react based on their
information and intention.

Modeling of Physical and Conceptual Information in Intelligent
Environments

Modeling of physical and conceptual information includes data structure
and communication protocol that are used for information processing, data
exchange, simulation, and understanding of information.

Digital Life Scenario & Life Style Engineering

Digital life scenario and life style engineering includes transforming
various life scenarios and people's life style into cutting-edge technology
using digital technology. Life scenarios contain general benefit, welfare,
leisure-culture, environmentaly friendly life scenarios and etc of diverse
aspects on information-orientated society. All of these life scenarios are
based around housing, community and urban environment context.



S6- User Response & Consumer Evaluation of Smart Home
Actua end users responses and their evaluation on various services of
smart homes as customers are covered here. The end users responses &
evaluation tools and the process of discussing their utility are included.
Diverse, eclectic and innovative methodologies in both micro & macro
level and context are included.

S7- User Interface and Universal Design
To utilize products and technologies in intelligent environments ultimately,
user interface has to be exquisitely considered. All of strategic methods to
make user interface convenient and affordable are aso sought. Here,
Universal Design paradigm theories and practicad examples can be
introduced, and merge of Universal Design principles into user interface are
emphasized.

S8- Universal Design for Smart Home & Village
There are needs to look into Universal Design strategies to make smart
homes and villages as rea life environments in the future for diverse
members of society including socialy disadvantaged people, including the
disabled, and the elderly. This is especialy pursued to aging in place &
active aging which is expected to be a substantially long period, athird age.

Topic 2-- H : Health Telematics & Healthcare Technology

H1- Personal Medical Data Collection and Processing (Health Vaults)
This technology handles a method for creating, storing and transferring
electronic patient records and for more effectively managing patient
accounts. The work also includes storing one or more medical forms and
converting each of the forms.

H2- Home Health Monitoring and I ntervention
Health monitoring system to aid independent living includes measurement
devices, monitoring system for caregivers, and devices for processing and
archiving medical data. The work also deals with detection of abnormal
signals, call alarm and prediction.

H3- Tele-Assistance and Tele-Rehabilitation
This technology allows caregivers to partially assist the elderly and people
with disabilities at remote sites employing tele-nursing and tele-care. The

5



work includes physical interaction and medication management via
telecommunication.

H4-Middleware Support for Smart Home and Health Telematic Services
Middleware for smart home and health-care services connects software
components or applications running on one or more systems to interact.
This technology provides interoperability and reusability of software
components, and includes middleware architecture, communication,
transaction, etc.

H5- Real World Deployments and Exp. in Smart Homes, Hospitals &
Living Communities
This work includes real implementation and deployment of assistive
systems, usability tests, and the user's suggestions collected by experiences
In smart homes, hospitals and living communities to improve design
solutions for system devel opment.

H6- Elder Perspectives on Health Telematics
This section covers health telematics technologies' pros and cons and their
possibilities to the elderly who experiences physical, psychological, socia
health decline due to aging. The extents of the elderly are from the healthy
& active elderly to the frail elderly who require assistive services.

H7- Technology for Holistic Health and I ndependence
Technologies that promote holistic health (physical/physiological health,
psychological/emotional health and social health) and support each
individual's independence, and case studies or researches that indicated &
dealt these technologies are included here.

H8- U-Health for Smart Global Village
Products, software, interface, data transferring technology and others that
support possibilities of location-free heathcare services, which can be
serviced to people anywhere in urban context are included here. All
technologies that can be connected to all parts of a city on top of smart
homes are incorporated.

Topic 3-- A : Aging Friendly & Enabling Technology

Al- Devices, Systems and Algorithms for Vision/ Hearing/ Cognitive/
Com.I mpairments



Devices and systems to ad vision/hearing/cognitive/communication
impairments include guiding and obstacle detection for navigation, sign
language recognition, sound detection, assistive memory, event notification,
behavior recognition, etc.

A2- Assistive and Rehabilative Robotics and Smart Wheelchairs

Robotics technology plays an important role in the life of people with
gpecial needs to help their movement, manipulation of objects and
rehabilitation activities. The work also improves productivity and socia
activitiesto maintain a higher quality of life.

A3- Elder Perspectiveson Smart Home Technologies

This section covers smart home technologies pros and cons and their
possibilities to the elderly who experiences physical decline due to aging.
The extent of the elderly are from the healthy elderly to the elderly who
require assistive services.

A4- Assistive Technology to Improve Quality of Life for Older Adults and

their Caregivers

This technology is designed to be utilized in an assistive technology device
or assistive technology service to achieve a higher quality of life of older
people. The work includes assistive, adaptive and rehabilitative devices
and the process used in selecting, locating and using them.

A5- Gerontechnology, Social Science and Health Care

Gerontechnology concerns  technological  environments, assistive
technology and inclusve design for heath, housing, mobility,
communication, leisure and work of older people to provide an optimum
living environment for them.

A6- Universal Design Technology for Active Aging

Technologies that are developed to promote the active elderly live more
energetic and healthy in their later lives are covered here. These
technologies are not only for the elderly but also all other people, which are
Universal Design Technologies and they are ranged from products to
environments.

A7- Philosophy & Foundation for Age-Friendly Care

This contains philosophy and basic knowledge background in
implementing age- friendly care services. Adequate technology can be



developed in a very creative way and be successful in a very pragmatic
market when it is truly based on robust philosophy & strong knowledge
base.

A8- Enabling Homes for Next Generation
The main members of next generation are going to be socialy
disadvantaged people i.e. the elderly and the disabled. Thus, this section
includes characteristics and technologies of houses that actively support
socially disadvantaged people, so they can live without any constraints due
to their physical deteriation or disabilities.

Topic 4-- M : Medical Health Telematics & Healthcare Technology

M1- Multi-Agent-Based U-Healthcare & Monitoring for Patient Care
M anagement
Advanced hedthcare support and patient care system in ubiquitous
computing environment. The work deals with information regarding
patient condition and user-oriented healthcare support system focusing on
design and implementation of the multi-agent technology system.

M 2- U-Healthcare for Medical & Clinical Information M anagement
This technique includes various integrated applications which extended to
al clinical departments and automated the medica (administrative and
clinical) documentation tasks in ubiquitous computing environment.

M 3- U-Healthcare for ICU & Emergency Patient Care
Regarding ubiquitous computing environment for maintaining and
improving the quality of patient care in the ICU and emergency
environment.

M4- U-Healthcare for Point-Of-Care & Management System
This work combines wireless technologies to link physicians, nurses and
the pharmacy at the point of care, i.e. the clients units. Through the use of
hand-held mini-computers, computer networks and medication storage
units, clients medication can be supported through the system.
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