H

Jott X[y 10k S Ffy ot JOkOK 2000 lorok 2 fob —

CONTENTS

KEYNOTE SPEAKERS ............................................................ 01

— Brain on a Chip: Designing Neural Networks in Culture =rrrrrrrrsrrssssssseeees 03

Dr., Bruce Wheeler
J. Crayton Pruitt Dept. of Biomedical Engineering, University of Florida, USA

— AMZEA (HZt A|ZHEED DBS) O @51} LYY rererrrreriraraniiian 04
4%

SYPOS'UM SPEAKERS ......................................................... 05

Future Neurotechnologies : From Neuron to Brain
2 F871/ %A

INVITED ORAL :eereersersesssessessessemsessessssssessessessassssssssssssessessannans 09
ORAL PRESENTERS ++eersessessssssessessessnsssnssnssessnsssnsssssnssessenssnns 15
POSTERS | sereeserseressessessmsestesssinssssessssssssssesssssssessasssssssssssssssssenns 25
POSTERS || eeeesessessessersesessesessnssessessessessessessessessssssssssssssssnnns 49

POSTERS [[] rrerrmrem e 71






ozl el iy

R GAATES) 2AFEUNIE Wol3HuA

r

o
gl__l
@
44
i
[0
o O
(=)
g'y
i}
rok
10
()
=
i
= Okl
o
lol
N
)]
Q
o
A
=
Jon
>
tm}
Tol

o
X&st= OFECHZ SHte| mA| =X
olM JHE[EILICE ZEE== Ol HiQE 20| 2=7(7] A9

32 9ot st2o| H7IRM Xi2lojZst U&Lct,

]

A
2 o

|H Z=AIStECiE0| M= “Future Neurotechnologies for Neuron, Network and Brain”
= THE MAXQI Msto| Ziojet EEQ| M ORASIFUSELICE 1O 2o FA 2l

I_

— a
= 7|2 AAE Ciet FHS0| thall MZ22 XME &S50t o EEE +~ U= &
= f

7127t MEE AU

OFECI2 =Al EX0IM 22| =L ojFst AFARS0| TL uRo| Y= s EX|
i o

TAM =U 2lZst A9 ATYE LY HiE & US A= MU 2N U
oF A Xt S8to| Al EHOIM S 0t22] M=z2 HIIE SHal 7HAI7| Hig
Ch 712 OS2 e

AR,



ol=7|

¥

o
—

0l2{e

0 AU

—

=

= A

H2

o5

=2

=

=13

L
Al/h/'z/
3

A

=
w

%

oM ZHElotAl =RAsUL. ZEE=E 2=7(7(7t

L o6l
i

©
]

=

A

(]

SRR

T

]
31

A2
o

Fet O=0] 0k

HFEfLICE

E

=

=

el 720 M=

1o

EIOI-

0l

FAIO]

o

H Xf2lE Z0l

I

]

S

C

=
nn

LT},

t

S
=

| =L

1o
Kio
KO

.1

£ Hi2tH

to] Z=A[7]

110

&l



A
’b,;»,_’/b] AL Gl aLhL

el $AA TR AAYSH T ATA JFEA,

20108 EAstals|E 2= 58 14, 15Y 0|

o st=tislol= MA7I=el SEATE F=ot
YLgs ZHIYEUL. 0= S22/t tfsty oj5sty

on Biomedical Engineering HZIZ0|Al

Chip 7|=0i| cigh sigit H2 29
= SN2 MNEEET =9

AL|IS
I-E,—_I_I —

SZAT YOO

ot

I'-?L_I[HOI‘JJ_ 60

= 7520l

“Future Neurotechnologies for Neuron, Network, and Brain” O|2}= Z=N|2 J§X|EL|C},

AMs =SUel M= A7 & 22 =

b StopEo|H,
Dr. Bruce C. Wheeler u!

Yol chstd =&

L

A

Ct IE

T = —I—O

Matistu H7|SsE 2

3,_4XH IEEE Transactions

5t Brain on a
IAd
o

b0l thotod obELct,

S 20l= && mFo| Moz Y
HZets| a0l AAL F&7] iy






iSOl & MK 2 8LY| H|18LH Q1Y

x| = oy Az x| Ny Az
3| &t 3 P o|ALE k1l
G A= e _— Wz T2
AME5|E 2% A o] e
A A 3 [ XD paK.]
s q 7 wEY A0 oH914] Je
£92 LR =RE Bk
ez 250 bl wY
z M . ZREO i
3 & B of e 73|
AR e A% Ag
EZ0At s ) ]
A% 24 AISHI2I0/AL st A op4
. #nd KIST 185 HE AL TN F)
7[&l0lA}
A0 gy g A&
olgz Mg &ledzta|oA ol g Az
—_ el = | [OJAt 5
A AAg A5 Aur|sEgey
15 A EA wY
mt= I} 15 FFRAY SojA} 343t A
Az AA o Aed Aol
A4S A
s120lAt -
g7l KAIST
A1 91913
x| & 49 A& x| & 49 A&
HEOA} =HE =k 92 3% e
HEHOAL HER A 9led ARz b
2led A A 9@ e ot
2led 244% 9
at&o1 93
x| & 49 A& x| & 49 A&
SE A< Q1A 9@ AHS AA
SEW a7 KAIST 92 ol5F ety
2led gl e 9led A= FEAAATY
2led w3 733y 9@ AEw A&
2led F A GIST 9o 3 & KAIST
2led A Ae 9@ R et

2lpl =4 k]

Joi SXIH Oh S Fy foi 101OR] 22 0200 1O ok 2



&
<

=

Rrr

<r
<

=1

Rrr

g7

oz

A
et

ol
2

qs=

7

WKO0|A
WKO0|Ab

1o

g

A4

A
A3
A

A=

A

B
70
A

Bo
N

A&+t

A

st
L LRS!

o
=

JZIO
A

1919

usd

Tor

o

N

w719

ok

3t

o

——

<Jo
frn

!

of
o
Gl

E7]

o

DR
A g

_]

&
Lls

7}%

A

o]
o
oF
=T

H

&
<

=0

=

Rrr

<r
<

=

Rrr

ool
A
A
AA

A
WpledTd

A5

9|

T

k]
il

o|A

EEE
A
FEk

oA/

HEOIAL
HEOIA

bEis2s

qs5

o1
0|93

AA

S A

__o—v‘_

0

A
Folr)
A=

KAIST

T

o

.._Zuo

Bp
0

e




- Cardiovascular Engineering / Respiratory Engineering
At oistal Bk} 748 KAIST Hlo] e glif33tat/ A/ 4173
- Orthopedic and Rehabilitation Engineering / Biomedical Robotics
A Agetn JdegRFT =g dIedTd
* Tissue Engineering and biomaterials
ol4=% CHA ojzjdfataL
* Neural Engineering
3871 KAIST vto] 29| gaka
- Medical and Bioinformatics / Systems Biology, Physiological modeling
HRe Agdieta ojgshat Aen 7t 774285k
* Medical Imaging
AT ATt o) g5t ) Axdista J7) g ek
- Biomedical Optics / Cellular and Molecular Engineering / Medical Nano and Microtechnology
HAY A3ista A mgsh A At 7| AREEs | gul_Aeista ofgoh
* U-Health, eHealth Technology
MEE_ Agdstn 733t} oF4_GIST 7125k}
* Biomedical Engineering Education and Career

A9z eastn o) g st}

s Ol &
Zul9193]
K FE Az K FE A2
Zu|olel 1a 7 |9/ e 7
ZHlgied A48 A&
SNEANPS B

FE Az FE Az

#ogul A 4% 7
Rkl 3]y Rk BB

H

Jott X[y 10k S Ffy ot JOkOK 2000 lorok 2 fob —



=
o
=
.
ol
=
X

g

z|: Cfsto|8MNISets

2 Chstol8Ma|Ssts

H: 20104 5€ 142(2) ~ 15U(E)
A ZCHEHD 60T |H R

53 144 (3)

ARt 110 1M1= 3015 304 310=
12:00 ~ 13:00 |5 & (13 2H])
13:00 ~ 13:30 73] 4]
23734 #1 (110%)
13:30 ~ 14:20 |Brain on a Chip: Designing Neural Networks in Culture
Dr. Bruce Wheeler, J. Crayton Pruitt Dept. of Biomedical Engineering, University of Florida, USA
. AUAR 11| QA 12
14:30 ~ 16: AZAL = _
30~ 16:00 HEE U @250 EERERS
16:00 ~ 16:20 54
16:30 ~ 17:50 AR & EZAEH 1 2% 3% 2H)
19:00 ~ 21:00 s
58 15% (E)
ARt 110= M= 301= 304 310%
09:00 ~ 10:00 |32xAH 2 2%, 335 ZH))
2374 #2 (110%)
10:00 ~ 10:50 |Progress and Challenges of Neural Prostheses: Cochlear, Retina implants, DBS, and beyond
AEE 2, A A71EFETER
AukAA 21 o
kA 2- kA 2- kA 2- Uk 2-
3o wg & | =AR S e
12:30 ~ 13:30 HA / AAEA HE
EY 7}d S
ey [SEERAND
13:30 ~ 15:00 & s Writing a scientific article
(2%, 3% =H) N .
Dr. Bruce Wheeler, IEEE T-BME Editor-in-Chief
15:00 ~ 15:30 =) 3] 4]




AMEX|S =274

Future Neurotechnologies : From Neuron to Brain & Ha7|/%ka4

14:30 ~ Spinal Cord Injury treatment with Stem cells and Gene therapy
15:00 5t & o AAista A7 Q)
15:00 ~ Development of a fully integrated single—chip wireless neural interface and its safety and
) reliability evaluation
15:30 A28 W4 GIST 7|Azat}
15:30 ~ Advanced Photonic Technologies for Brain Implantable Microsystems and Its Application to
: (Non—Human) Primates
16:00 o5 B4 ALSHE thegasn
16:30 ~ Quantification of Cerebral Oxidative Metabolism without Hypercapnia using Simultaneous
. ) Near Infrared Spectroscopy and fMRI Measurements
7:00 A% @4 KAIST ujo] 2 Q|5 s}7}
17:00 ~ Decoding Cortical Activity for Motor Control
17:30 24" 14 medska wgeta
ULAR| 1-1 U RIAHI = Ae/Fd
vty 1~100MHz0l|X] On-Body Communication& Dipole Antenna XZEN
8%)  BHs) vejdista mavstyst A4 o getn
=RErg PVDFZEZ 0|23t BCG, ECG SAIEH
(82) Aud] Agtista YA A SA7] &AL E
=R Tl C6713DSK I} Simulink £ 0|2%t H&7| &12|1& e & HS
(82) ARE greFista o884 Fsk
=EUE Q0| BHYIS 9JFt TE| DRER 2284 SA
8 P A Jdubtete WA AR TR
EEUE E UAOIE 95t HUIZ QU FE AlAg
(83) FAY AEHeta viole QxYols
==4E  PVDF films S8% #H & 44+ { BEH 27| 2Y 8 M2
(83) o]Q4 AEtietu the A s uto] e AA Y o)
=R SIS e R4 WS Y AAHS MA MEH 2HE
(83) AAE AEgdsta Faet oA E L7
EEUE HAS 0128 AIZ XEER|S BMTEIY Y
(83) AAE BENst oA g8t F /A 2 et
=R S SA 71E0l 7|85 AZFEOHIE XIFHO|
88 254 Aedstn A7)ERETIR
EEUE  OFNYEE 023 ARSIl KISEY
(8  BEE Aedstn Fde 4730
EEUE AN 2H AAHES 018 HBE AlZZAL
(82) AFE At Fost A7)Est

H

Jott X[y 10k S Ffy ot JOkOK 2000 lorok 2 fob —



=R F2XF Sl olFe wut= Iy AT
(102) FaA ne AEGsh, vho| et dgsHE
=R =X s ol wut=s JHE At
(108) A 34 ARgeh, vlo|ort23ss
ERME SRS 9ISt ol MY
(108) A% 245 aAde ogeps
=i olFgst Fstug 2F FH| Akl S+
(108) 985 w5 YAdstm, ezt
EREE MRSt oBs Balang A57|F DRIy
(102) FPE ng FejEAYS, o mgstat
=R o|Zstof| EstEl AZEY N WA
(108) =87 34 7hageidet, om3oe
=l o|Zst MAUE muts L Ak
(102)  AYE @5 SAYSE, 9T
B EE (208)

UBFAR| 2—1 Ydelstat Jsto| e 2R v g
=R HUXHEES flot Z3Y U7 HIIKFTI(10_%E=182)
11:00 ~ 11:07 754 Zrddista 7]A| 2858kt
=R HRVEAMut 2IZAASZYS 0|3 Mol FIEh (10_X=043)
11:08 ~ 11:15  FAH_ A& o8 o3k
237 AR ZHIM FHE 0|8 LEXE €F =H s
11:15 ~ 11:40 243 w4 KAIST, vpo] ey F-sta}

227} Optimization of Cortical stimulation for chronic stroke: Experiences from clinical and
"‘.° . experimental studies
H:40 = 1205 1591 24 GIST, A28 T3}
23734 Laparoendoscopic Single Port Surgery: What is it and what obstacles does it have?
12:05 ~ 12:30 e @2 megsta Hkr|3}
LHIAN| 2-2 S|eFet =Y IR
2374 ZA G A 71 H AZA
11:00 ~ 11:25  hag_QdAlesta olzhefst arelstaal
2374 wlo| +x & £F
11:25 ~ 11:50  3F%2) dAxdista A7) =1zt
=R 7| HAE 0|88t Teliee E20b AxSH0[E JHL
11:50 ~ 12:10 243 RAgsta oz}
=g TEHME PETS 9ISt FPGAZ|EL CIO|E S5 AJAH
12:10 ~ 12:30 384 ASoieta ojnofst dojetw il




YUEFARK] 2-3 LIcHIO|RF s 2P WA/ E

= 4 QM 3IEE 0l8et ME oty 7|s
11:00 ~ 11:25 €3 w4 FUrfsta vpo] eutietlig)
= ZETICH| RES HHUME HIO|2017 HES AT ZUAE HIO|2HIA]
11:25 ~ 11:50  o]3)|x] w4 FEchstw ekt
=RuE ST ZHS 95t DIMKHAK 7|¢t M
11:50 ~ 12:10  7}ef& GIST 7|58kt
e SAYAAE flet 24 RAE 247
12:10 ~ 12:30  ZgA ALdystw oFszt
BN 2-4 ZXTBY/CIRRE Y Y=YoE
= E7IMZO| MY H L ZHIHYS Aot SEEAT
11:00 ~ 11:30  o]% w4 Zpojutcfshu
wnubg TSt 3719 Hijo} A U HHIYS L8t Y microfluidic chip i
11:30 ~ 11:50  Hejlg rejrisha YA o)5-sht
g CT 7|2t 448 =X AlAH Z2EER JHE
11:50 ~ 12:10  ZRIe)_=kAlE §d7|ed++
R e SHSH Ag20IMS Bt BR-RXY BHSH pUY Y S5 5
12:10 ~ 12:30 A AN detn o}Z3ka
Utolx| 2-5 MBS Y P25y
2397} Decoding of multi-neuronal activities from retinal neural for the
o development of retinal prosthesis
00 ~ 1125 e 2 st o g skt
2344 MEA AABS O[St DAl Diatole Hatol] M2 I8 UETME
11:25 ~ 11:50 8% w4 SEGEn A nid
R Closed—loop Xt7|HI0f xR0} FRAIAH JHUS 95t 7|EHT
11:50 ~ 12:10 A3t Freeista st wid
EYE LxLBUS 2SS Hlet NS 557 WL
12:10 ~ 12:30 7Y KIST <]7}shAlE

H

Jott X[y 10k S Ffy ot JOkOK 2000 lorok 2 fob —



Jor
o

¥l
P>
oy
rdo
i)

g'l_l
El
(e)]
o
[
N

I
re

o = a
L] ® 2058
NE
.
AP ® s
woy YHUED SNUHA
¢ 0 20EE
9 O
o RETES == SKER4A
EHZUER —
& icac DS
e ® DEUZN i
=U's = i
8 0 ENFE20T SR
Al =FR " RO 20 HZYAO|N QA
S
Z A 1200-701 YT EHMA| ZROEZL 1(SARE 192-1) ZCHEm EMAHA
F3IHS 1 (033) 250-6114 , Fax : (033) 251-9556
o TZ0IM A= Z
AEDAEEZ 0|8
Mg —ZeIC — ZEIC — 2 IC— FEHIC ~EHE7IF(EHIC)
5 7 — EYTLEE — FHC — &

&
SA — ZRDATE — (fTUC — SYDATE — AX

Jae 25— sYTACE — ZUDACE — OJFC — YETAES —
YURC — FUTACR — =X
Y — FSULEER — HFIC — SYULEZ — &H
oz
g * MEOIM A= 4
s I&EZ 0|8
ZEDACZ : M2 TG —

.
Stha ZILIA AR E(YBE T
ZlOfA] A2U(HE) el — Y4l X
SH — W — 74y — 2H

ZEDATE : AS SH0|E — T2l — Mot SA0lE — 72
SADIE — ZH el — TalA| — HYTA| — HRA0IN FHH(E

9o — 3L — Jhy — &3

* AllHA 018
X[oHe 23 M(ZHS0IM Sta) — SMS Efold — &8
X[t 72 M(dSH0lM §iRl) — &8 Hold — &

* 71Xt 01
X[oHe 12 M(E2 ol SIRD) — o

SETE
RI5HE 18 MR 0N BRH — A

=
=
X

* KB 018
TEA — BLYFA — HAZL0M Z2ED YH) — FE — 718 — &



) 0 O
N
N N ]

4

2

- |
[C13x2Booth : |lea
~~ Poster Board : |2e3(]2 side)

01 0in

o4
I

T 60FH JIHH 1T

e gdnss

50 Posters #1 ~ #46
—~ Poster Board : 44ea(46 a1de)

T 60FH J|8M 2T

AN

) 0 O

ol — 2

o Sy 0 i ok JOOR 2 020} 1O 2

N N



ENERER g

Posters#47 — #100
~~ Poster Board : 33ea{45 side)

TSN 60FH J|HY 3T

# 7o) ey

2010 =4 AR X 2
= g wgy | TSI ERASE WA sl Shloma ClSk] el ARiSSE 2t el ARRS
olH o o
=8 TEE L SER oo sl skt slon, o) 2. loa sl
sty soe 6o

A5 S R Sylen): ARMLE : 031-01-0420-216(clE-: tiatolgalEsts)

e
|'EI
10

i

HISI® &8t 10 B
7 a1y

HIl?! ShY

* J3JH] PR« Fa1es): RS : 031-25-0006—795(lE35 : Theke) 8 AkEEl3)

o
=
10

i




20105 M413] WS8Rl =ARSEUR

KEYNOTE SPEAKERS

® Brain on a Chip: Designing Neural Networks in Culture
Dr. Bruce Wheeler
J. Crayton Pruitt Dept. of Biomedical Engineering, University of Florida, USA
o MAHHA (HZ A|ZEHAY DBS) 9 =1 LY

il
[=|
Agtista A7 AR TR






Brain on a Chip:
Designing Neural Networks in Culture

Dr. Bruce Wheeler

J. Crayton Pruitt Dept, of Biomedical Engineering, University of Florida, USA

The wild idea that nerve cells grown in culture could have reliable computational function, while still
a wild idea, is closer to reality than is reasonable to expect, thanks to applications of both engineering
and applied biology. The metaphor works both ways: applications of more traditional engineering
technologies —signal processing, electronics, microlithography, materials science — make possible the
controlled growth, recording, and stimulation of nerve cells. In turn the goal is to design, construct,
test, and utilize — in short to engineer —a working biological construct. In this lecture examples, mainly
from the speaker’s laboratory, illustrate the component technologies that have been utilized in this
pursuit, as well as examples illustrating how the approaching the problem as an engineer leads to the
asking new questions.

Collaborator: Dr. GJ Brewer, SIU School of Medicine, Springfield IL. Support: NIH and NSF.

Bio sketch

Bruce Wheeler is Professor and Interim Chair of the Pruitt Family Department of Biomedical
Engineering at the University of Florida. From 1980 to 2008 he was with the University of Illinois at
Urbana-Champaign, most recently as Professor and Founding and Interim Department Head of the
Bioengineering Department. He was also a Professor of Electrical and Computer Engineering and the
Beckman Institute, a former Associate Head of ECE, and a former chair of the Neuroscience Program.
He is the Editor in Chief of the IEEE Transactions on Biomedical Engineering and a Fellow of the
IEEE and AIMBE. He received the B.S. degree from MIT and later the M.S. and Ph.D. in Electrical
Engineering from Cornell. Prof. Wheeler’s research interests lie in the application of electrical
engineering methodologies, signal processing and microfabrication, to the study of the nervous
system, including the microlithographic control of the patterns of growth of neurons in vitro soas to
permit stimulation and recording with microelectrode arrays. Hopefully this work will lead to better
understanding of the behavior of small populations of neurons and lead to better insights into the
functioning of the brain. He also has had involvement in algorithm development for directional
hearing aids.
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Neural prosthesis (NP) is a device that connects directly with the nervous system to replace or
supplement sensory or motor function. It is also a device that improves the quality of life of a
neurologically impaired individual so much that he or she is willing to put up with the surgery,
gadgetry, etc' Remarkable progress has been made recently in various modalities of the NP.
Technologies matured in auditory prosthesis and the Cochlear Implant (CI) devices have been
implanted in more than 120 thousand of people worldwide, with average speech recognition scores as
high as 80%. Yet better speech recognition through nature mimicking and reduction of the U$25,000
price, while maintaing the high effectiveness, are among the key issues that need to be solved. Visual
prostheses based on Retina or Optic nerve implant have been tried. At least two teams in U.S. and in
Europe are pursuing clinical trials using their pilot devices employing more than 60 electrode sites.
Blind participants are able to recognize simple patterns or objects presented with high contrast.
Commercial DBS (Deep Brain Stimulation) devices have been shown effective in the treatment of
Parkinson’s disease. The DBS shows further promises in other neurological diseases such as
neuropathic pains, depression and even the obsessive compulsive disorder. In Korea, a multichannel
commercial Cochlear Implant has been made available recently. A set of simplified design ideas were
used to reduce cost. The device was tested on four Ineraid patients to show a speech recognition
performance at least as good as the control device. In a patient, close to perfect speech recognition
scores were recorded. The Retina implants based on flexible polyimide or LCP (Liquid Crystal
Polymer) electrode have been in animals (rabbits). A small DBS system has been developed and tested
in small animals (rats). A head mountable DBS system is being developed for clinical trials. In this
talk, we will review recent progress made in each area of the NP, as noted above. We will then
consider emerging technologies and new applications for the future. (2000.04.23.)

'Definition used by NIH Neural Prosthesis Program, 2000.

Bio sketch

Sung June Kim studied Electronics Engineering in Seoul National University(SNU) for his B.S.
degree and Electrical Engineering in Cornell University, for his M.S. and Ph.D. degrees in 1981 and
1983, respectively. His ph.D. work was an early attempt of applying solid state microelectronics
technology to the newly emerging field of neural prosthetics (NP). He then was employed by AT&T
Bell Laboratories to perform research and development of advanced semiconductor devices. In 1989,
he returned to Korea to join SNU, where he is devoting all his effort and experience he gained so far,
to the establishment of an NP program in Korea. In 2000, he, together with 18 other faculty members
with diverse academic backgrounds, was given an ERC(engineering research center) grant from
Korean government to work on various modalities of NP. Now his NP program includes cochlear
implant (hearing), retinal implant (vision) and deep brain stimulation(motion). He is particularly
interested in providing low cost NP technologies for people in developing countries. He is a full
professor of Electrical Engineering, has been the director of the ERC (2000- ) and had been a program
chair of Biomedical engineering program (1997-2003) at SNU.
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Devastating spinal cord injury continue to occur in spite
of the tremendous efforts of various prevention programs,
The enormity and annual escalation of healthcare costs
due to them require that therapeutic strategies be
responsibly developed, The dysfunctions that occur after
injury are primarily due to neurotransmission damage,
The last two decades of both experimental and clinical
research have demonstrated that neural and non—neural
tissue and cell transplantation with gene therapy is a
viable option for ameliorating dysfunctions to markedly
improve quality of life, Moreover, significant progress
has been made with cell transplantation in studies of
pathophysiology, plasticity, sprouting, regeneration, and
functional recovery, This presentation will review our
research about the ability and potential, particularly for
traumatic spinal cord injury, that neural and non—neural
tissue and cell transplantation combined with gene
therapy has to replace lost neurons and glia, to reconstruct
damaged neural circuitry, and to restore neurotransmitters,
hormones, neurotrophic factors, and neurotransmission,

Many neuroprosthetic or neural interface devices used
in clinical and research applications have employed wired
connections and thus, suffered from several drawbacks,
Recently, a fully integrated wireless neural interface has
been developed as a single—chip device, based on the
conventional silicon—based Utah microelectrode array,
This article highlights the technical challenges in
developing such a device, e.g. high—yield and reliable
fabrication technology, wireless power supply and data
transmission, low—power VLSI electronics, high—density
and reliable integration, and long—term biocompatible
and stable encapsulation, The functionality of the
developed device is demonstrated in /n vitro as will as
/n vivo conditions,

SYPOSIUM SPEAKERS

a & & & & B

MNetistim L 885t}

Recent advances of microelectronic SoC(System on Chip)
technology in conjunction with current understanding
in neuroscience are beginning to show the possibility
of cracking the mechanisms of brain microcircuits with
extremely high spatio—temporal resolution as well as
enabling people with neural impairments to control
assistive devices, such as prosthetic arms or legs, in
the most efficient and natural way. In this work, | describe
current progress in the area of neurotechnology that
aims to develop a fully—implantable neural microsystem
connecting the brain and the outside world, with special
emphases on the high fidelity and ultra—wide band
transcutaneous infrared (IR) optical data link, advanced
photovoltaic devices for optical power delivery, and the
state—of—the—art surgical techniques to implant neural
microsystems in the brain of non—human primates,

HANEYAI AT,
TISRIBHYACl SASHE 5
RIS EPIGIOl SIAHATIAIGS
BAfoHE 71y
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Estimating cerebral metabolic rate of oxygen (CMRO2)
and cerebral blood flow (CBF) is important to investigate
neurovascular coupling during brain activation, In this
paper, a novel method to determine CMRO. without
hypercapnia is described using simultaneous near
infrared spectroscopy (NIRS) and fMRImeasurements,
Specifically, an optimization framework is proposed that
minimize differences between two forms of relative
CMRO,—CBF coupling ratio from NIRS and fMRI
biophysical models, from which hypercapnia calibration
and model parameters are readily estimated, We found
that during finger tapping task, group—average CBF,
CMRO;, and flow—metabolism coupling ratio are within
the range of values reported from other literatures,

H

Jon S 1Ok 2L fok 100K 2 0z 0f0 [OTOI L2 fobt —

o



~

it S J0k SN fo OO 2 02200 1O T 2 fok —

H 25 OIS % | MFME AT

bt Zyg
S

‘J . et st

How cortical neurons encode the movement commands
in interaction with environments has been one of key
questions to understand neural information processing.
The understanding of neural code has played a central
role in various neuroengineering areas such as neural
motor and sensory prosthetics, neuromarketing,
neuroimage analysis, and brain—computer interfaces, to
name a few, To unravel the information embeded in neural
signals, one should address basic questions including:
what kind of brain signals can we measure?; how can
we process the brain measurements to represent
underlying neural activity?; what mathematical models
properly describe the relationship between neural activity
and movements?; and can we decode neural activity
accurately to extract sufficient movement information?
In this talk, | will present the work on decoding the firing
patterns of motor cortical neurons, measured by chronic
microelectrode arrays, First, | will address the issue of
representing the firing patterns with the time binning
method by introducing a novel algorithm for smoothing
firing patterns using a Gaussian kernel, Next, | will
overview some decoding models that have been most
widely used and present how we can address the limitation
of these models using movement priors, Finally, | will
compare two decoding models, the Population Vector
Algorithm and the Kalman Filter, and show in which
conditions the Kalman filter is preferably used.
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Measurement of functional tissue perfusion is needed
for preventive measures and adequate treatment
especially in patients with peripheral vascular diseases
(PVD). Near—infrared (NIR) fluorescence imaging has
been focused as an modality of /n vivo imaging because
of low scattering and deep tissue penetration, We have
developed a novel indocyanine green (ICG) perfusion
imaging that employs the intravenous injection of a NIR
dye, ICG, planar imaging with a NIR—optimal CCD camera,
and analysis of spatiotemporal dynamics, We have
previously demonstrated the efficacy of this novel method
in animal models of hindlimb ischemia for quantitative
measurement of tissue perfusion rates, Pilot clinical study
using sameprinciple clearly showed that ICG perfusion
imaging is sensitive enough to diagnose early functional
vascular insufficiency in PVD patients,

Optimization of Cortical
stimulation for chronic stroke:
Experiences from clinical and
experimental studies
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Cortical stimulation (CS) proved to be effective in various
kinds of neurological disorders, However, it is challenging
to improve the neurological deficits in chronic stroke
patients, Although the basic mechanism of CS on the
infracted brain is not fully understood, it is assumed that
CS may influence neural function in a time—dependant
manner, As stimulation continues, it is thought to change
the microanatomical and functional environment associated
with brain plasticity. However, to maximize effective use
of CS in recovery of function, questions remain regarding
the mode, and optimal parameters of stimulation,

From animal experiments, we found that prolonged
stimulation that differs with the size of cortical infarct
lesion was effective; continuous stimulation greatly
improved recovery in animals with large infarct, whereas
intermittent stimulation was more effective in animals with
small infarct, Therefore, pattern and duration of stimulation
requires modification depending on the extent of lesion,
On the other hand, chronic stroke patients with massive
infarct showed the neurological improvement if multiple
peri—infarct areas are simultaneously stimulated, It is
not clear these effects were the result of network
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stimulation or simply the results of wide area stimulations,
CS is often compared with noninvasive brain stimulation
methods, however, it therapeutic effect is not surpassed
by any other modalities, If the invasiveness of CS is
minimized, CS may be the ideal tool to augment the
neurological recovery in chronic stroke,

Based on these observations, new stimulation devices
need to be developed for better effect of CS,

Laparoendoscopic Single—Site
Surgery: What is it and what
obstacles does it have?
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Laparoscopic surgery is beginning to gain acceptance
as a standard of care in many intra—abdominal operation,
With increasing experience in the Ilaparoscopic
environment, efforts are now directed at further minimizing
morbidity and improving cosmetic outcomes, Recently
convened international multidisciplinary consortium of
experts have coined the term “LESS” (LaparoEndoscopic
Single Site) surgery to collectively encompass laparoscopic
procedures performed through a single skin incision,
With the development of the laparoscopic procedures,
there are a lot of things invented such as multichannel
single—access ports and novel bent/ articulating
instruments that could allow the laparoscopic procedure
to be performed through a single skin incision often hidden
within the umbilicus, Nevertheless, LESS accounted for
only 15% of overall laparoscopic cases because it is
still technically challenging.

In this presentation, the history of laparoscopy, the
surgical process of LESS, the problems of LESS will be
dealt with, From this presentation, productive ideas to
improve LESS procedure can be come out to provide
benefits for physicians and patients simultaneously,
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Recent brain research relies heavily on connectionism
since connection exists universally in the brain, for
example, between neuron and neurons, between region
and regions, between brains and cultures, To examine
different levels of connection within brain, various
neuroimaging techniques have been suggested to show
functional brain connection, Anatomic connection is
provided by diffusion tensor imaging andfunctional
connection is dealt by functional MRI, These techniques
have been used for diagnosis and exploration of diseases
and also for understanding brain and interactions, In
this presentation, we will review advanced methods for
brain connectivity in the respect of anatomic connection,
functional connection from neuronal level to social brain
level,

Myelin is an important component in the central nervous
system, It surrounds the neuronal axons to protect axons
and increase the neurons’ conduction speed, When it
degrades, the brain cannot function properly. It is related
to many kinds of neuronal diseases such as multiple
sclerosis, In this study, we present a method to measure
myelin integrity noninvasively using magnetic resonance
imaging. Multi—gradient echo sequence was used to
measure multiple images at different echo times, and
analyzed to extract myelin—related signals, The myelin
water fraction (MWF), which is the ratio of the amount
of the myelin—related signal components to the others,
was calculated, This MWF maps can represent the myelin
content throughout the brain,
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Cell lysis is essential process of breaking down cell
membrane to get DNA or protein from cell in an integrated
bio—chip. Several cell lysis methods based on chemical
reagent and electroporation have been devised for
efficient cell lysis in bio—chip [1]. However, previous cell
lysis methods are uneconomical to apply for bio—chip
because of wire connection, out—power source and
complex fabrication, In this work, wireless induction
heating of microfluidic device was devised for portability
and economic efficiency by wireless operation, easy
fabrication, and treatment of large number of cells,
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Development of quantitative assays of protein biomarkers
in serum or urine samples could offer an excellent
opportunity to improve patient care via earlier diagnoses
in a fast and convenient manner, This paper will highlight
our latest efforts to develop ultra—sensitive optical
detection method for protein biomarkers associated with
various types of diseases using biofunctionalized gold
nanomaterials in conjunction with surface enzyme
reactions, For example, DNA aptamer and antibody
microarrays with biofunctionalized gold nanomaterials
can be utilized for the ultrasensitive SPR detection of
protein biomarkers such as immunoglobulin E in a
sandwich assay format,
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Stem cells have been widely studied as a powerful source
for cell therapy because of their high self-renewal activity
and high telomerase activity that may provide an unlimited
supply of target cells, Despite the clinical prospect, it
is necessary that several problems be resolved prior
to clinical application, Recently we have not only
developed a novel culture technique using porous
membranes for human embryonic stem cell (hESC)
expansion, but also shown the neovascularization and
bone formation potential of hESCs, Herein, | will present
my recent studies about more improved culture technique
as well as therapeutic effect of stem cell using scaffold
and gene delivery system for clinical applications,

Decoding of multi—neuronal
activities from retinal neural
for the development of retinal
prosthesis

For successful restoration of vision by retinal prostheses,
the neural activity of retinal ganglion cells (RGCs) evoked
by electrical stimulation should represent the information
of spatiotemporal patterns of visual input, We propose
a method to evaluate the effectiveness of stimulation
pulse trains so that the crucial temporal information of
a visual input is accurately represented in the RGC
responses as the amplitudes of pulse trains are modulated
according to the light intensity. This was enabled by
spike train decoding. The effectiveness of the stimulation
was evaluated by the accuracy of decoding pulse
amplitude from the RGC spike train, i.e., by the similarity
between the original and the decoded pulse amplitude
time series. When the parameters of stimulation were
suitably determined, the RGC responses were reliably
modulated by varying the amplitude of electrical pulses,
Accordingly, the temporal pattern of pulse amplitudes
could be successfully decoded from multiunit RGC spike
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trains, The range of pulse amplitude and the pulse rate
were critical for accurate representation of input
information in RGC responses, These results suggest
that pulse amplitude modulation is a feasible means to
encode temporal visual information by RGC spike trains
and thus to implement stimulus encoding strategies for
retinal prostheses.
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Retinal prosthesis is regarded as the most feasible method
for the blind caused by retinal diseases, For prosthesis
development, optimal stimulation parameter is one of the
most essential issues, Therefore, we focused on RGC
responses to different stimulation parameters and
compared threshold charge densities in normal and ra7
mice using MEA system, With voltage—controlled pulses,
RGCs in degenerated retina also respond to voltage
amplitude or voltage duration modulation as well in
wild—type RGCs, But the temporal pattern of RGCs
response is very different, The thresholds charge
densities are overall more elevated in rd7 mice retinas
compared to wild—type mice retinas,
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Though Zimmerman suggested electrostatic coupling
which explains On—Body Communication (OBC) works
by capacitive induction in 1995, precise theory of
operation for OBC is not known, To find out that it works
also as antenna, dipole antenna was made on flexible
PCB whose material was Polyimide (Pl). After attaching
Rx antenna on the left wrist, Tx was attached on the
arm at each distance from Rx, It is ascertained that OBC
is operated also as antenna from S—parameters between
1~100 MHz measured by Vector Network Analyzer (VNA),
And contact impedance, transmission gain (dB) were
discovered,

In this paper, a new approach for simultaneous
measurement of ECG and BCG signal was presented.
For unconstrained measurement purpose, both signals
should be recorded over clothing. Therefore, piezoelectric
characteristic of PVDF film and methodology of capacitive
coupled electrode was applied to the proposed system,
Preliminary experimental results showed that both
R—peak and J—peak could be detected, It is expected
that the proposed system can be applied for home sleep
monitoring.
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This paper focuseson the development and evaluation
of hearing aid algorithm on real—time,
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Generally, Hearing aid algorithms are developed on PC
basis, while those algorithms should be operated on a
DSP, Therefore, it is necessary to evaluate the algorithms
on DSP basis. We used a Tl C6713DSK as target DSP,
In order to reduce the developing period, we used a
Simulink, which is a model—based program, instead of
coding manually with the C language, We convert a
statistical log—magnitude spectral method(logMMSE) and
a Wide Dynamic Range Compression(WDRC) using
Modified Discrete Cosine Transform(MDCT) into Simulink
models, With the Embedded IDE link, these models were
embedded in the target board, When we compared the
output on TI C6713DSK with PC, it shows similar
performance, Consequently, the period developing and
evaluating hearing aid algorithms could be considerably
reduced,

A multi protocol of Bluetooth communication for binaural
hearing aid device is proposed, In order to use the binaural
hearing aid effect, communications between both hearing
aids are necessary to maximize its efficiency, Therefore,
a Bluetooth communication method was chosen and
shared the fitting data between the hearing aids by using
a serial port profile (SPP). Further, the Bluetooth was
programmed to receive the voice signal from Smartphoneby
using an advanced audio distribution profile (A2DP), From
the experiment, both profiles were simultaneously worked
each other and there was no distortion from the audio
single and missing fitting data,

We developed a portable breast scanner to detect breast
cancers in its early stages through self—diagnosis,
Regular self breasts exam is recommended for an early
detection to decrease the risk of getting cancer however,
the tactile sensing is difficult for women to define the
abnormality, In this paper, aprototype for detecting early
breast cancer using multi array tactile sensors and its
visualization program are illustrated,
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In this study, ballistocardiogram(BCG) measurement
system using Polyvinylidene fluoride(PVDF) film is
developed to monitor heart rate and estimate continuous
blood pressure during sleep, PVDF film is a thin
piezoelectric material which has enough sensitivity to
measure BCG signal, The heart rate was extracted from
BCG signal by simple peak detection algorithm, Then,
blood pressure was estimated with BCG and ECG while
the subjects were in supine position, Three parameters
in time domain were analyzed and we showed that blood
pressure and time delay between ECG—R peak and BCG—J
peak are correlated, The proposed system is promising
to make a contribution to ubiquitous healthcare system,
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We tested the IR motion detection sensor based activity
monitoring system with aubiquitous network as a home
healthcare solution for the elderly living alone, Total 11
elders who living alone in the government supported
house were selected as subjects and the activity
monitoring systems were installed in each, The motion
signals were collected for periods of approximately one
month to the six month, depending on the subject, from
October to December, 2008, In this paper, we describe
the development of activity monitoring system for the
solitary elders and discuss the practical issues of the
proposed system,
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The final goal of our research is developing not a simple
collision alarm equipment for the blinded walkers, but
the apparatus (Audio—Vision System) which can simulate
vision based on auditory information so that the blinds
can figure the three dimensional space in front of them,
On the way to the final goal, in this study, simulation
software was developed and verified, Thirty normal

volunteers were included in the subject group and the
average age was 258 years old, After being accustomed
to the system by evaluating 10 blinded virtual spaces,
the volunteers performed test using another set of 10
blinded virtual spaces. The results of test were scored
by shape, position, and dimension of objects in virtual
space, The score of each checking point ranged from
1 to 4, and the full score was converted to 100, As results
of this study, the total score ranged from 84 to 97 with
the average of 93.3, In this study, a simulation software
was developed and verified to have acceptable success
rate, By combining to visual sensors, the vision—
reconstruction system based on auditory signal (Audio—
vision System) may be developed,
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We newly developed the special cane for visually
handicapped people, It provide voice signal through
wireless communication system, By embedding a special
device into a cane, it can deliver voice signal. The voice
signal is transmitted to the blind only when it passes
above a tag including specific information, Our group
use wireless technology such as RFID, Bluetooth, One
can attain some information by using RFID, transmit its
signal to the Bluetooth headset. It can transfer audio
signal well, and we can devise new method for recognizing
direction information, So we can transfer safety or
commercial related voice signal well by using cane
embedded with RFID and Bluetooth device,
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For the objective visual acuity test using optokinetic
nystagmus (OKN), we developed an algorithm to detect
OKN waveforms from eye gaze information and an
electroculogram data acquisition system to track the eye
gazes of the examinees, We verified the performance
of the automated OKN detection algorithm which consists
of 3 steps — peak detection, phase detection, and OKN
detection, by applying the algorithm to eye gaze
information acquired from 3 examinees. The result of
the experiment shows 89,5% of detection rate on average,
This newly developed automated OKN detection system
could improve the objectivity of the test and could reduce
the burden of examiners,
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This paper introduces a new objective visual acuity test
using eye—tracking system, This test is based on OKN
(optokinetic nystagmus) response, The eye tracking
system monitors the eye movements and detects whether
OKN occurs,

Three types of stimuli are used: gray pattern, still stripe
pattern, and moving stripe pattern, When the subject
recognizes the stripe pattern, OKN occurs with moving
stripe pattern while it does not occur with other two stimuli,
By counting the number of OKN occurrences on each
stimuli and comparing the numbers, we can distinguish
if the subject can recognize the stripe pattern or not,
The width of the stripe is automatically adjusted according
to the previous result,
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Interdisciplinary nature of the current science and
technology needs more creative and high level of practical
knowledge in engineering. Biomedical engineering is a
typical example of fusion technology. This study aims
to define essential abilities of a biomedical engineer
required in the upcoming more fused scientific era to
develop the undergraduate courses to meet these
requirements, Among the wide range of interdisciplinary
curricular subjects, we selected 4 basic topics needed
for more creative thinking, problem—solving, and
experimental and practical knowledge about biology and
technology re—use, We finally proposed viable syllabuses
for these 4 essential courses for adoption by several
biomedical academic institutions in Korea, The proposed
courses will contribute to competent human resources
in biomedical research and development,
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The biomedical engineering has a huge range of scope
and continuously doubling its depth and range of study.
Therefore, it is rarely possible to transfer the great amount
of knowledge to students in undergraduate engineering
curriculum, Only some introductory courses try to
describe briefly as many subjects as possible with the
lack of thorough understanding of each subjects, This
might cause some ambiguous or insufficient understanding
about their major in the student who want to train their
specialties to manage their career, This study aims at
the development of an undergraduate course for in—depth
understanding about biomedical engineering by utilizing
Problem—Based Learning (PBL). We proposed a viable
course syllabus composed of many interdisciplinary
problems as a result of the study. The proposed course
is being to an existing class for viability test, The unique
and thorough understanding of his/her major established
through the voluntarily problem solving processes will
be benefit to developing his/her own career in biomedical
engineering area,
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Most of biomedical engineering departments in Korea
provide laboratory classes oriented to electrical
engineering, while molecular/biological laboratory
classes are dominant in the top universities in the U.S,
A balanced laboratory class for BME undergraduate
students is proposed based on the review in this
presentation,
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A practical application case of an educational program
based on the criteria of ABEEK (Accredition Board for
Engineering Education of Korea) is shown, The program
has been applied at the department of Oriental Biomedical
Engineering of Sangji University since 2007, At present,
the program is applied successfully with some to be
improved, The case will be a useful guide for the
application of ABEEK to education of the biomedical
engineering.
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Each program in biomedical engineering technology
specialty seeking ABEEK accreditation shall provide two
or more years of demand—driven and outcomes—based
education and satisfy the following eight criteria, The
eight criteria are Program Educational Objectives,
Program Outcomes & Assessment, Curriculum, Students,
Faculty, Facilities and Funding, Improvement in Educational
Quality and Program Criteria,
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Biomedical engineering is the application of engineering
principles and techniques to the medical field, Biomedical
engineering lies between traditional engineering and
medicine and is an inter—disciplinary field in its nature,
Current Korean biomedical curriculum is a simple list
of traditional engineering courses combined with basic
medical science, There have been efforts to improve
biomedical engineering education to reflect its inter—
disciplinary nature, Here, enhanced software course for
biomedical engineering is given, In this newly proposed
course, students will learn MATLAB and LabVIEW, which
are the most widely used software tools in biomedical
engineering.
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‘Introductory Biomedical Engineering Design’ is the
course for the freshman who started his/her university
education in the department of biomedical engineering.
Based on the experience in University of Ulsan, the goal,
special features, detailed contents of this course was
summarized as the case study, Also the difficulties and
suggestions to grow creative biomedical engineers are
described in this article,
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Cardiovascular Engineering

Medical Imaging
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The carotid artery baroreceptor electric stimulator is
designed to be controlled by the external monitor that
has a Zigbee module as communication method. And
the external monitor can monitor the operation of electric
stimulator and change the control parameter of the
stimulator, And, it can directly control the stimulator, In
addition, it can directly control the stimulator to adjust
the blood pressure according to the IBP result,
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In this paper, we developed a program for detecting
ventricular tachycardia by utilizing an artificial neural
network with time— and frequency—domain parameters
of heart rate variability (HRV) analysis, HRV is an effective
and noninvasive tool for diagnosing autonomous nerve
system, Database from 78 patients with implanted
cardioverter—defibrillator was used, Signals were
preprocessed to remove ectopic beats and trend. Total
11 parameters from time—domain analysis, Poincare
analysis, and frequency—domain analysis were used to
train and test artificial neural network, Result showed
that the accuracy was 78.8% (63/80) in total, 80,0% (28/35)
for ventricular tachycardia, and 77.8% (35/45) for normal
status,
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We demonstrated the utility of pulsed magneto—motive
ultrasound (PMMHUS) to noninvasively detect nanocomposites
in tissue—mimicking phantoms and phantoms containing
living macrophage cells, Pulsed MM-US imaging has
several advantages including less—severe thermal
damage constrains and increased magnetic flux density
thus allowing the imaging of deeper internal tissue
structures, We used custom—built iron oxide nanoparticles
(10nm mean diameter) and high frequency ultrasound
transducer made by PVDF film for molecular imaging.
To image motion from iron—laden tissue and cell samples
applied by pulsed magnetic field strength (2 Tesla),
ultrasound images were recorded using a linear
transducer operating at 40MHz center frequency, The
induced tissue motion was detected using various
quantitative and qualitative techniques including Doppler
ultrasound, color/power Doppler, and a block—matching
speckle tracking method,
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In molecular imaging research, there are needs for high
resolution PET scanner for small object such as small
animal or human breast, We have developed small object
dedicated FPGA based PET scanner. The scanner is
consists of 8 detector blocks using Hamamatsu H8500
multianode PMT and L®GSO scintillation crystals, 170MHz
sampling ADC and FPGA based data acquisition board
digitizes signals and process position, energy and
coincidence in real—time, Each detector module can
process up—to 1Mevents/s,
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Medical Nano and Microtechnology

Tissue Engineering and biomaterials
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This paper deals with a microfluidic viscometer for blood
viscosity measurement in relation to PBS, Using a
microfluidic channel array composed of indicating
channels, the relative viscosity of blood is measured
by simply counting the numbers of indicating channels
filled with blood and PBS, respectively. In order to evaluate
the performance of the proposed microfluidic viscometer,
the viscosity values obtained by the proposed microfluidic
viscometer are compared with the ones obtained by the
conventional viscometer, As a result of the regression
analysis via power law (u,= k()" '), normalized
differences of two parameters (k ) between two methods
are less than 2%, Thus, it could be concluded that the
proposed microfluidic viscometer is capable of providing
high accurate viscosity measurement of blood sample,

This paper reports that the miniaturized system of flow
cytometer with dual detection method in impedance and
fluorescence was developed for particle and cell
counting. Impedance information is provided through
polyelectrolyte gel electrodes (PGEs) for particle
existence, Simultaneously, fluorescence that excited by
a light—emitting diode (LED) is detected by a solid—state
photomultiplier (SSPM). Basically, impedance and
fluorescence signal amplitude is based on a particle size,
Fluorescent micro—particles are employed to characterize
the miniaturized system, The purposed system is able
to be utilized to categorize micro—particles simply and
fast,
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Recent studies reported that uniform size of embryoid
bodies (EB) is an important factor both in improving the
reproducibility of stem cell differentiation experiments
and in regulating endogenously influenced cell type—
specific differentiation, For this reason, we developed
the novel micro—fabrication method of hemispherical
wells with hemi—round channel and seeded mouse ES
cells uniformly in each well, Through the perfusion culture,
using osmotic pump, we could successfully trap the cells
in hemispherical wells and form EBs with uniform size,
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Biomedical Robotics

Orthopedic and Rehabilitation Engineering

The biopsy operation, especially in lungs, is essential
to inspect whether some detected tumors are malignant
or benign, But it requires a series of precise and careful
actions which is time—consuming and the operator is
easy to be exposed to over—radiation, We developed
a distantly controlled robot for the CT—guided biopsy
which is radiation—free, The robot system is easily and
precisely controlled in distant from the radiation source
and most actions of the biopsy operation can be
automated. Also this robot has a specially designed
needle insertion device which does less pain to the patient,
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The diagnosis and treatment, especially training of gait
disorder is very challenging, A combination of several
factors, including muscle spasticity, muscle weakness,
bony malalignment, and neurological impairment may
contribute to a gait disorder's movement abnormality,
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Neural Engineering
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We developed two animal models of dysuria, one by
ischemic insult to spinal cord in rabbits and the other
with bladder infection in rats, Changes in micturition
frequency, cell death in spinal cord were observed,
Simultaneous many single neuron recordings from
anterior cingulate gyrus and spinal cord were done in
model animals while delivering repetitive expansion and
constriction of bladder, Neural activities were
dramatically altered in the spinal cord of rat with bladder
infection when compared to those of normal rat, The
next step of our research will test the efficacy of several
established commercial products for dysuria treatment,
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A lownoise amplifier was developed for recording
peripheral nerve signals with cuff electrodes, The output
was amplified with a gain of 10000 and bandpass filtered
from 300 to 5000 Hz, The total noise of the amplifier
was below 1V RMS for a cuff impedance of 1 kQ , and
the common—mode rejection ratio was 107 dB at 1 kHz,
To enlarge the amplitude of the nerve signal in the limited
implant site, the cuff electrode was fabricated with the
dimension of the inner diameter of 1 mm and the length
of 10 mm, The cuff electrode was then assembled together
with closure, pre—amplifier circuits and headstage
connector, In experiments, the performance was evaluated
in vivo on the sciatic nerve in a rat animal model.
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Orthopedic and Rehabilitation Engineering
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Training to achieve a functionally efficient and
cosmetically smooth pattern of gait is a high priority in
the rehabilitation of patients with a physical limitation
involving the lower limbs, Gait rehabilitation programs
often require either partial weight—bearing (PWB) or
encourage full weight bearing (FWB) on the affected limb,
Gait rehabilitation is more efficient when biofeedback
is used to instruct patients regarding weight—bearing.
In this study, we developed a biofeedback gait training
system for symmetrical weight bearing in patient with
gait disorder,
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The purpose of this study was to quantify the clinical
assessment of rigidity at wrist in patients with Parkinson’s
disease, Forty five patients with Parkinson’s disease
participated in this study. Viscoelastic properties were
calculated from the experimental data (wrist torque and
angle) acquired during intermittent passive movement
of the patients’” wrist, Viscoelastic constants correlated
well with the rigidity scores of UPDRS, i.e., Spearman’s
r=0,733 and 0,905 for spring and damping constants,
respectively, The results suggest that viscoelastic
properties can be used as quantitative measures of
rigidity.
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In digital hearing aids, WDRC is a function that
compensates for the loss of a person’s ability to hear.
The Multi—channel WDRC technique can especially give
them a higher level of compensation, FBC reduces the
uncomfortable signal and can give more gain compared
to hearing aids without FBC, We designed a Multi—channel
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WDRC and FBC using simulink, We made the 4 channel
WDRC and tested it by the test signal ., The results show
that due to FBC, the added stable gain is 5,13dB.
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The purpose of this study was to develop a system for
the measurement of EMG reaction time and electro—
mechanical delay (EMD) in ankle muscle, Bidirectional
load cell was used to measure the force of plantarflexion
and dorsiflexion, One subject was requested to exert
maximal, voluntary isometric contraction of ankle muscle
in reaction to auditory stimulus to determine, We could
determine EMG reaction time and EMD from the
experimental data, This system is of low cost, small sized
and it is expected to be conveniently applied to elderly
persons and stroke patients,
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The purpose of this study was to investigate the reliability
of postural variables from footprint during standing. As
analysis variables, BTD (big toe distance), IMD (inter—
malleolar distance), EFL (effective foot length), BOS (base
of support) area and opening angle(a ) are used. All
analysis variables showed excellent reliability (Cronbach’
s Alpha =0,929~0,985).
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The theory of Taijiquan is hard to understand with common
sense, because it is explained with difficult terms like
kyung(®)) and qi(5). The purpose of this study is to
analysis of Taijiguan with bio—mechanic point of view,
Punching motion was measured by motion capture system
with 10 year trained Tai chi expert. The measured data
was analyzed with the SIMM(Software for Interactive
Musculoskeletal modeling) program, In this study, Tai
Chi Punching was analyzed with muscle force and muscle
length,
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The purpose of this study is the analysis of Tai Chi
Punching in the point of bio—mechanics, Punching motion
was measured by motion capture system with 10 year
trained Taichiquan expert, The measured data was
analyzed with motion analysis program (SIMM: Software
for Interactive Musculoskeletal Modeling). With the
Inverse dynamic analysis, forces and torques of the all
joints are calculated, In this study, Tai Chi Punching was
analyzed with joint forces and torques,
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The hamstring which was consist of semitendinosus,
semimembranosus, biceps femoris long and short head
cross both the hip and knee joint and are therefore
involved in knee flexion and hip extension, The tightness
and flexibility of the hamstring is very important in the
rehabilitation medicine and sports medicine, In addition,
the hamstring tightness causes various side effects to
walking or sitting. In this study, we developed the
hamstring tightness/flexibility measurement system by
using a new mechanism of the pelvic tilting at maximum
length of hamstring.

P00 A} Li40| 1M SHA O X 5 Alcy
DOHE H|n

| =

The purpose this study was to investigate sex difference
of maximal moment during isometric hip joint adduction
movement, Twenty elderly subjects (4 mean and 16
women) participated in this study, Biodex system3 Pro
dynamometer was used to measure hip adduction
moment, Maximal moment was normalized by each subject
’s body weight, No sex effect existed in both maximal
moment and normalized maximal moment,
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The purpose of this study was to investigate the sex—effect
in the elderly on EMG reaction time and electro—
mechanical delay (EMD) of hip adductor muscle, Twenty
elderly subjects (4 men and 16 women) participated in
this study. Subjects were instructed to perform maximal,
voluntary, isometric contraction of hip adductor muscle
in reaction to beep signal to determine EMG reaction
time and EMD, Although not statistically significant, there
was a tendency that elderly women had longer EMG
reaction time and EMD than elderly men,

A System of falls detection and wireless event
transmission was implemented using and algorithm based
on the analysis of both acceleration and angular velocity,
The acceleration signal was acquired from a 3—axis
accelerometer, and the angular velocity was measured
from a 2—axis gyro sensor, The accuracy of falls detection
during daily activity was evaluated with application of
the algorithm of decreasing errors when both acceleration
and angular velocity were used together, The proposed
falls detection algorithm and wireless transmission
method is considered useful in detecting emergency like
falls in the elderly and disabled,
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ADMA (Adaptive differential microphone arrays) is one
of the most useful techniques for hearing aids, But it
did not become known well that the practical usefulness
such as characteristics which follow in distance or position
of end fire microphone arrays, In this paper, the
experimental results of ADMA for hearing aids are
analyzed. The experiments were carried out using the
B&K type 4100(Head and Torso simulator) and hearing
aid model which was produced for experiment,

POSTERS |



Pi-i3 71271 AN THAE MIME 0|80t HOIE R
FES Rt2 A 743 AIAEH 7Hit

~

HMe, AER, £5d, FUIS, EBE
M tHet ojzSst AL

A number of researches using various types of sensor
have been conducted in order to develop methods to
detect gait phase which becomes a crucial basis for
deciding the operational timings of walking assistive FES,
The sensor system to detect stimulation timings has to
ensure functional accuracy as in three—dimensional
motion analysis system and convenience in carrying and
operating. In this study, | have developed a sensor system
by combining the motion sensors discovered in previous
researches and been able to detect the stimulation timings
of hemiplegic gait using the system, The heel contact
and foot off have been detected using specific definite
points of the superior—inferior acceleration; and, in turn,
these gait events have become the bases for detecting
ON / OFF timings of stimulation based on the average
value of output voltages that a tilt sensor generated when
each specific point occurs, The results of detecting
stimulation timings in case of hemiplegic gait using the
developed sensor system have shown 100% detection
rate of stimulation timings for 100 steps.
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Low Back Pain (LBP) is a chronic and painful disease
in every generation, It is believed that unstable spine
motion causes deforming forces to pain generating
structures of the spinal column, Many different types
of core stabilizing exercises have been suggested to
alleviate LBP, mostly based on motor control theories,
However, those theories have not been tested on strict
scientific evidences, The theory of crossed pelvic
syndrome: overactive hamstring would increase lumbar
instability, is one the theories to be evaluated, To test
the hypothesis that activation of hamstring would
decrease lumbar stability, a motion triggered neuromuscular
electrical stimulation system was developed. In the
preliminary application of the system, larger changes
of spine motion were demonstrated by the motion
triggered hamstring stimulation than the gluteus maximus
stimulation, Further studies with more subjects are
needed.
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Respiratory Engineering
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Cardiopulmonary resuscitation (CPR) is performed under
emergent situation such as cardiac arrest, which affects
the survival rate significantly at the pre—hospital stage,
CPR consists of the chest compressions to improve blood
circulation and artificial ventilation to promote oxygen
supply. The present study developed a wireless
transmission system for respiratory signal with the
audio—video monitoring. Respiratory air flow rate,
tracheal pressure, and CO; variation were sampled at
100Hz and transmitted in text form, Real—time
collaboration between the paramedical and medical staffs
would be possible with the present system, enabling
high quality CPR.

Pi—i6 TG HISH AXPL Q= 1AM

Z2rstm onihst o|Zstm Al CBITRC, AHM|CH M=
SISt EIHAMAG L, SRt L

Respiration measurement is important during cardiopu—
Imonary resuscitation (CPR) at the pre—hospital stage.,
Conventional transducers are, however, not applicable
under CPR situation for various reasons, The present
study developed a new respiratory air flow transducer
easily connected to CPR devices and with no element
on the flow stream, Instead, the energy loss resulted
by turbulence occurring at abrupt changes in tube
diameter was measured, Experiments demonstrated an
accurate quadratic pressure—flow relationship.
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As autonomic tones are varying in parallel with the
progress of sleep, accompanying variation of
cardiopulmonary coupling (CPC) can be expected. In
this study, we derived respiration from ECG and then
perform Autoregressive (AR) spectral analysis, The
distance between the unit circle and the pole which was
related with respiratory frequency in derived AR model
during the NREM sleep showed smaller values the during
the REM sleep. It is considered that it would caused
by the parasympathetic dominance condition during the
NREM sleep compared to the REM sleep, Consequently,
ECG derived respiration can be used for the evaluation
of CPC,

In this study, we have studied the method for the extraction
of respiration signal from two channels ECG, We detected
the respiratory rate by measuring the amplitude of QRS
wave, which varies according to respiratory states of
patients, such as, exhalation and inhalation, We
calculated the QRS amplitude ratio between lead | and
Lead ll, Respiration signals measured from the QRS
amplitude ratio and pnemotachometry were the same
rate and similar pattern,
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Partial occlusion of the endotracheal tube (ETT) is a critical
problem in ventilator—dependent patients, If it is not
detected early, therefore, it progresses to complete
occlusion which significantly obstruct airway causes
medical emergency. Since there are still lack of simple

and reliable alarm systems for early detection, it is likely
to underestimate the partial occlusion, In this preliminary
study, we perform feasibility test for spectral analysis
of sound signal from ETT as detector, Results show that
the ETT sound can be used for early detector of ETT
obstruction, Further studies are needed for robust and
simple detection algorithm and clinical application,
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To estimate the energy expenditure during physical
activities has been considered as a important thing and
studied consistently for a long time, The purpose of this
study was to estimate the energy expenditure from an
accelerometer, 10 male subjects participated and were
required to walk and run on the treadmill with gas analyzer
and triaxial accelerometer, To find a linear relationship
between energy expenditure from gas analyzer and that
of accelerometer data, physical activity was calculated
by forward integration of the accelerometer signals, These
results would be expected to apply to health management
product such as preventing fatness system,
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Medical Imaging

Capsule endoscopy for diseases of the small intestine
was introduced into clinical practice in 2001, And an
annually increasing number of publications have shown
that capsule endoscopy is a reliable, noninvasive method
for endoscopic examination of the entire small intestine,
There have been no particular standards of capsule
endoscopes, In this paper, were developing the
guidelines for capsule endoscopes based on FDA
guidance and endoscopes standards, The testing lists
for performance evaluation were developed such as field
of view, direction of view, battery life and functional
reliability,

e

A study was performed for tissue classification in optical
imaging. Microscope images were taken through the
filters of various wavelengths (414, 542, 655, 832nm)
and a partial least squares discriminant analysis
(PLS—DA) was applied, For the samples contained four
different tissues (beef, chicken, fat, pork), PLS—DA
provided a classification accuracy of 92% for beef, 100%
for both chicken and fat, 95% for pork, This method can
be applied for automatic detection of blood and cancer
in endoscope imaging,
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PET images usually suffer from low spatial resolution,
Although we can increase the number of samples by
using wobbling motion, the sinogram resolution is not
sufficiently improved because the line spread function
(LSF) of the sinogram is determined by the detector width,
In this paper, to increase the image resolution, we propose
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an efficient super—resolution scheme for the sinogram
in the wobbling PET system, We demonstrate that the
proposed scheme can improve the spatial image
resolution in the simulation experiment,
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The purpose of this study was to evaluate of head phantom
image quality using automatic exposure control (AEC)
technique in the 64 multi detector computed tomography
(MDCT). The image quality was measured the noise using
standard deviation of CT number, The range of
craniofacial bone was to mentum end from calvaria apex,
which devided three regions: calvaria ~ superciliary
ridge (1 segment), superciliary ridge ~ acanthion (2
segment), and acanthion ~ mentum (3 segment). The
standard deviation of CT number was 2,622 with the fixed
tube current technique and 3,023 with the AEC technique
in the 1 segment, was 3,118 with the fixed tube current
technique and 3,379 with the AEC technique in the 2
segment, and was 2.670 with the fixed tube current
technique and 3,186 with the AEC technique in the 3
segment.
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In this study, we used /n vivo "H-NMR spectroscopy to
examine the brain metabolism of rat treated with
subanesthetic dose of ketamine, All proton spectra were
acquired with PRESS sequence at 4.7 T, Significantly
higher glutamate concentrations were observed in the
prefrontal cortex of ketamine treated rats compared to
control group. Our results provide first evidence that
brain glutamate function is perturbed in rat prefrontal
cortex after injection of ketamine with subanesthetic dose,
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In order to reduce metal artifacts in X—ray CT images,
an efficient method called Relevant Neighbor Area (RNA)
method has lately been reported. This research proposes
a GPU based real—time Relevant Neighbor Area (RNA)
modeling method, Experimental results show that our
GPU—based method is 100x faster than the original CPU
implementation in case of parallel beam projection,
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Recently Digital radiography (DR) technologies have
been developed to evaluation the quality of imaging
equipment operating on the comparison of various
characteristics is made possible, Factor to evaluate the
quality of the image as three kinds of noise power spectrum
(NPS), modulation transfer function (MTF), detective
quantum efficiency (DQE) is a very important factor that
symmetry and treatment of medical imaging systems and
technology noise proporties, Symmetry can be
represented in 3D dose distribution in the amount of
Radiation therapy, Reference field about 20x20 e’ based
on international electrotechnical commission (IEC) was
measured the NNPS, The value increases, the value of
MU noise spatial frequency 1.0 cycles/mm at 3,.89X10—4
when 1MU and 1.0 cycles/mm when the 400MU was
11,96 X10—4, Spatial frequency increases the reduced
noise, spatial frequency 2.0 cycles/mm when 1MU from
2.61X10—4 to 400MU was from 9,64 X10—4, Result of
symmetry measured the spatial frequency 1.0 cycles/mm
in 400MU noise is one of the 1,4—quadrant 14.33 X104,
12.50X10-4 was the 3 quadrants of 26,88X10-4, 2
quadrants of 54,83X10—4 noise was an increase in the
step by step,
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A human tissue mimicking phantom is constructed to
assess the performance of a medical ultrasound elasticity
imaging system, Homogeneous elasticity phantoms with
differing Young’'s moduli are constructed using a plastic
hardener and softener to simulate the mechanical
characteristics of a diseased human tissue, The Young's
modulus of the fabricated homogeneous phantom
materials was measured to be in the range between 8.2
kPa and 92.7 kPa depending on the mixing ratio of the
amount of the hardener to that of the softener, The
fabricated plastic—based elasticity phantom is found to
faithfully represent the elastic characteristics of a human
tissue,
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In medical ultrasound strain imaging, displacements are
estimated sequentially along the scan line direction, To
reduce the amount of computation, the displacement
estimated in the previous window is used as an initial
guess for the displacement in the present window,
However, if an error somehow occurs in the previous
window, the subsequent displacement estimates along
the same scan line will all be in error, This failure
phenomenon is referred to as dropout, In order to prevent
the dropout, a method is proposed in which displacements
at the same depth for all scan lines are first estimated
and erroneous displacement estimates among them are
corrected using correct displacement estimates in the
neighborhood, Thus, this method helps alleviate the
adverse effect of error propagation along the scan line
direction, Results of experiments on a plastic—based
elasticity phantom confirm that the dropout can be
adequately compensated when the dropout rate is less
than 30% along a scan line,
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Breast cancer diagnosis using ultrasound images is
significantly contribute in the area of early detection but
a lot of images should be examined to detect lesions,
So we developed automatic lesion detection algorithm
to reduce that examination time, Downsampling and
filtering process reduce noise in images and sharpen
the boundary of lesions, And we adopt Hough
transformation to detect circle and ellipse, Finally, we
can efficiently find the position of lesions using the result
of Hough transform for circle and ellipse,
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An iterative reconstruction method such as aART (additive
algebraic reconstruction technique) requires sufficiently
complete measurement data through 360°  to reconstruct
accurate cross sectional images since incomplete data
usually causes undesirable artifacts in reconstructed
images. A new algorithm, aART-TV (total variation
minimization) significantly reduced such limited—angle
problem of tomographic systems based on compressed
sensing. In this article, we utilize the aART—TV to reduce
artifacts produced when angular range of data measur—
ement is limited in image reconstructions,
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Expectation maximization algorithm with matched filter
(EM—MF) used for an iterative SPECT reconstruction is
an efficient way for Poisson noise reduction of SPECT
data, EM—MF applied low—pass filter into the measured
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and estimated projection and backprojection for each
iteration, In this study, two different low—pass filters,
Hanning and Butterworth, were used to suppress Poisson
noise and EM—MFs were compared with post—smoothed
images qualitatively and quantitatively via reconstructed
image itself and percent error,
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Finding the accurate location of electrodes is an important
issue in neuro—electrophysiology. Localization using MRI
is difficult due to susceptibility induced artifacts caused
by metal electrodes, Here we took advantage of the BO
pattern induced by the metal electrodes by using an
obligue—view imaging method, With conventional
perpendicular images, pixel shifts of a slice occur in
unidirectional manner, However, with 45°  oblique—view
angle images, pixel shifts are bidirectional so we can
detect the location of electrodes using line—plot
approach,
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Compton camera is an noninvasive system to image 3D
source distribution based on Compton scattering
interaction, Due to uncertainty of measurements such
as detected position pairs and energies, the spatial
resolution of the reconstructed image is degraded. In
addition the degree of resolution degradation is
dependent on the distance from the Compton camera,
In this study, we investigated the shift—variant Gaussian
model for resolution recovery during reconstruction,
Monte—Carlo simulation data were generated for 7 point
sources with different distance and the FWHM of the
reconstructed image is calculated,
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We developed a new type of three—channel RF head
coil for the permanent MRI system, The coil consisted
of a pair of orthogonal elliptical coils and a two—turn
Maxwell pair coil. All the 3 coil elements were mounted
on a cylindrical former. Mutual isolation among the
channels were better than 21dB. The calculated field
distributions were compared with intensities of the
phantom images. The new three—channel coil provided
better signal to noise ratio with conventional head coil,

The spatially adaptive smoothing filter (SASF) is an
efficient noise reduction technique for nuclear medicine
images which are suffered from counting fluctuations
dependent on scan time, In SASF, a series of smoothing
kernels with progressively wider kernel width were
applied into measured planar images in nuclear medicine,
The kernel is defined by non—negative paraboloid
function, After statistical tolerance test between
measured image and all filtered planar images, the proper
kernel width for given local region is chosen as a kernel
with the largest width of all kernels accepted from the
test,
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In MREIT conductivity imaging experiments, we should
minimize the noise level in measured magnetic flux density
data induced by injection currents with low amplitude,
Since noise and artifact from an MREIT current source
directly affect the quality of the data,a low—noise current
source is desirable, In order to be compatible with various

MREIT pulse sequences, it should be also programmable,
We have developed a new MREIT current source, which
is controlled by a PC program for flexibility, To minimize
noise and artifact, we adopted an optical link for the
connection to the PC outside the shield room, The
enclosure of the new current source provides a magnetic
as well as electric shielding to prevent high frequency
switching noise of the current source from interfering
with the scanner,
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Recent animal MREIT studies showed a good conductivity
contrast not only in the brain but also in the abdomen
region, The pelvic region has a relatively large size,
lower MR signal and contains various soft tissues,
Especially, the prostate is an imaging area of growing
concern related with aging. Hence, the conductivity
imaging of the male pelvis is a challenging task, In this
study, we performed in vivo MREIT imaging experiments
of canine male pelvis, Reconstructed conductivity images
show a contrast between the central and peripheral zones
which are related with prostate diseases including cancer
and benign prostatic hyperplasia,
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Breast cancer is positioned as first grade of incidence
in women's cancer and second grade of mortality because
of the change of lifestyle, Thus many groups are
researching enhancement of imaging quality using
numerical phantoms, In this study, we try to model
numerical breast phantom by using random variables
and to propose imaging simulation technique, The
randomly generated breast phantom can be used for
verification tool for developed imaging algorithms,
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pi-40 Time—difference MREIT using b—SSFP
pulse sequence
A. S. Minhas, J. E. Lee, W, C. Jeong, Y. T. Kim,

Z. J. Meng, Y. Q. Han, H, J. Kim, S, Y. Lee, and
E. J. Woo

Department of Biomedical Engineering, Kyung Hee

University, Yongin, Korea
Balanced—steady state free precession (b—SSFP) pulse
sequence has been proposed recently in MREIT, It has
high SNR, short scan time and high phase sensitivity
to current injection, Hence, we can also utilize this pulse
sequence for time—difference MREIT, In this work, we
present a simulation study to perform time varying MREIT
using b—SSFP pulse sequence,
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Cellular and Molecular Engineering
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Photodynamic diagnosis(PDD) diagnoses tumor using
selectively accumulative mechanism to abnormal tissue,
This method is non—invasive diagnosis to use fluorescence
that produce excitation light if do irradiation to
photosensitized tissue, In this paper, target is design
of light source that cancer diagnosis is available through
various phtosensitizer—induced fluorescence and
auto—fluorescence, We studied design of light source
for diagnosis using the Xenon lamp, optical output control
using the Iris, and design of filter wheel that is consisted
of various wavelength band filter, In an experiment, we
estimated optical output characteristics and stability of
designed light source, and detected photosensitizer—
induced fluorescence using mouse model, And we
confirmed performance as light source for Photodynamic
diagnosis,
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Modern medical treatment has been evolved from curing
the disease of patient to removal of infection, steam
sterilizers used the high temperature and high pressure
steam to remove lots of infections that could occurs
serious problem, So, it is very important medical
equipment because of infection control. In this thesis,
we are going to find out the appropriate solution of safety
repair method and recommending the management
methods to enhance the efficiency of steam sterilizer,
It is expected that thesis will make efficient and safety
steam sterilizer management,
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Recently, making accelerately differentiation stemcells
is researched in various ways, Most of proliferations of
stem cells are used by chemical ways in which undesirably
makes it harmful to divide cells, In this paper, we propose
a way of proliferation that use minus charge stimulation
(MCS) on stem cells which called mesenchymal stem
cell (MSC). The MSC mitosis is enhanced by the MCS
in speed in period of three days. It may be likely to
make the MCS open the ion channels in the cell membrane
to allow ions to influx or/and efflux keeping metabolism
of the cells,

Medical Nano and Microtechnology

The term ‘dielectrophoresis (DEP) was first introduced
by Pohl in 1958 to describe the force induced by a
non—uniform electric field on a small polarizable but
uncharged particles, Time—periodic inhomogeneous
electric fields induce polarization and subsequent
movement of dielectric particles, On the other hand,
optical tweezers due to its capability of measuring
pico—newton order force has been applied to study
mechanical force in biochemistry and biophysics. Up
to date, the dielectric force has been calculated but not
measured in many cases, In this paper, we will focus
on experimental evaluation of dielectric force using
optical tweezers,
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Micro—contact printing (z CP) technique has been widely
used for generating nano or micro—scale patterns of
molecules, physically adsorbed on various substrates,
Here we showed x CP can be performed in aqueous
condition with slightly modified protocol. After the layer
of ink solution was loaded on the PDMS stamp, the stamp
was sonicated to reduce the amount of molecular ink,
This process prevented molecules of ink diffusing to
background regions, Using this patterning method, we
generated chemical patterns which require specific
conditions for reaction, This method is applicable to
chemical reactive patterning.
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CMC(Closed Magnetic Circuit) type coil was fabricated
based on FPCB(flexible printed circuit board) for inductive
transcutaneous power transmission, The power
transmission efficiency of the coil was measured in the
rat. And the power transmission efficiency of the coll
at the condition of the misalignment between primary
and implanted secondary coil was evaluated. It was
confirmed that the feedback coil was able to sense the
misalignment without confirming the position of the
implanted secondary coil,
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Implantable acoustic sensor is the nucleus of the totally
implantable cochlear implant system, We have been
proposed new concept of the totally implantable cochlear
implant using biomimetic piezoelectric acoustic sensor,
In this study, we calculate the amount of current generation
in single ZnO nanowire which was connected to stapes
by 60 dB sound pressure level, This work would be helpful
to design the amplifier stage and determine implant
location,
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This paper presents a three dimensional micro mixer
for a high efficient molecular mixing for the Lab—on—
a—chip application, This microfluidic device composed
of 3 PDMS layers was fabricated by a general PDMS
(Polydimethylsiloxane) casting process and a PDMS
double molding process for a membrane with micro
through—hole patterns that our group previously studied,
The efficiency of a serpentine laminating 3D micro mixer
was verified by a FEM simulation and an experiment with
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FITC—dextran which has the 10kDa molecular weight that
is similar to that of general protein, Consequently, the
FITC—dextran was mixed up successfully with PBS
solution along the 4mm micro channel suggesting that
the proposed device can be widely applied to the medical
and biological area for the need of heterogeneous reagent
mixing.

Hematocrit (Hct) is one of the important information to
diagnose a condition, such as anemia, infection and many
other disorders. Hct represents the amount of volume
Red Blood Cell (RBC)takes up in the blood, Currently,
many methods are adopted to measure Hct, such as
electrical method, optical method and centrifugation,
However, the conductivity based methods show the lower
Hct value than gold standard Hct measurement method.,
In this study, we test the calibration method to reduce
an Hct difference of electric based method comparing
standard Hct in the low plasma protein concentrations
by using microfluidic device and precision impedance
analyzer,
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In this study, a novel surface plasmon resonance (SPR)
biosensor based on superparamagnetic iron oxide
nanoparticles (SPIONs) and external magnetic fields was
demonstrated, Aggregates of streptavidin (SA) molecules
bound with bictinylated SPIONs were attracted adjacent
to a metal film and created a layer with a refractive index
contrast only when magnetic fields were externally
applied, The experimental results showed that the
concentrations of the reactants such as SA and the size
of the SPIONs play important roles in achieving enhanced
SPR sensing. This study demonstrates the potential for
sensitive detection of target molecules without complex
immobilization at the sensor surface,
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Cochlear implant, one of the most successful neural
prosthetic device, has been implanted more than 120
thousands of people who had suffered from hearing loss,
But about 80% of world’s 120million hearing impaired
people live in developing countries where cochlear
implant is not or rarely affordable, In this paper, we
describe the SNU-Nurobiosys cochlear implant system,
and discuss the methodologies to develop low cost but
highly effective next generation cochlear implant system,
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This report presents the development of wireless neural
stimulator that can be fully implanted, receiving data
and power transcutaneously via inductive link, Planar
coil patterned on theliquid crystal polymer (LCP) substrate
and printed circuit board (PCB) carrying custom-—
designed stimulator ASIC with peripheral circuits were
connected both electrically and mechanically by ceramic
spacer. The assembled stimulator was encapsulated in
PDMS for mechanical stability and ease of handling for
post—processing. The wireless stimulating system
measures 16mm diameter with 2mm thickness and was
capable of producing stimulus of desired parameters
within the maximum distance of 16mm from external
transmitter,

Neural Engineering
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Although myriad efforts have been undertaken to develop
an interface using surface electromyogram (SEMG) to
connect a gap between a human and a machine, most
of them have offered only static movement intents
(ON/OFF) of the wrist, We introduced a non—negative
muscle synergy matrix to extract fluid wrist movement
intents by sEMG for individuals with wrist amputation
to use a computer, Only four movements were predefined
(wrist extension, wrist flexion, radial deviation, and ulnar
deviation) to construct the muscle synergy matrix, but
the experimental results showed that a variety of
movements (e.g., a combination of wrist extension and
ulnar deviation) could be extracted using the joint matrix,
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For effective stimulation with tDCS, spatial focality of
induced electrical field (EF) is one of the important factors
to be considered. In this work, we have investigated
the effect of tissue anisotropy on the spatial focality of
tDCS with the 4+1 ring electrode configuration via a 3-D
high—resolution finite element (FE) head model with
anisotropic conductivities in the skull and white matter,
We noticed that the spatial focality of the induced EF
significantly drops and get diffused significantly due to
tissue anisotropy. Our analysis suggests that it is critical
to incorporate tissue anisotropy in the tDCS,
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As one of Neuron—on—a Chip technologies, Microelectrode
Array (MEA) is currently the fundamental tool for
measurement and analysis of neuronal signal, This signal
is called ‘Spike’and the set of spikes satisfying some
conditions is called ‘Burst’, Because neurons send and
receive signal information through synapse, signal like
burst is very important for /in vivo system, However, there
are unknown many functions about burst's pattern and
influence, Decoding these ones will be able to be applied
to various fields including medical treatments,
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In this paper, we evaluated BCl algorithm using CSP
for finding out optimal performance evaluation method,
BCI algorithm that was comprised of CSP and 3 kinds
of classifier such as least square linear classifier, linear
discriminant analysis and support vector machine was
evaluated in 10 person. The effect of performance factor
is important to evaluate the optimal performance for motor
imagery based EEG—BCI algorithm, The kinds of
performance factor is 5 kinds such as EEG mode, feature
calculation, selected channel number, selected classifier
and window size,

Acupuncture is a procedure of inserting and manipulating
filiform needles into various points on a human body
to relieve pain or cure the diseases, In this study, we
have investigated the modulation of @ —wave activity of
the brain in a prolonged time of before, during, and after
acupuncture, The effects were examined via alpha power
levels and alpha power maps on four different subjects,
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Our results indicate that the a —wave is generally
increased with acupuncture and especially strongly
increased during six to nine minutes of acupuncture,
confirming some relaxation effect of acupuncture,
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We propose a method for interconnecting soft polyimide
(PI) electrodes using anisotropic conductive films (ACFs).
Reliable and automated bonding was achieved through
development of a desktop thermo—compressive bonding
device that could simultaneously deliver appropriate
temperatures and pressures to the interconnection area,
The bonding conditions were optimized by changing the
bonding temperature and bonding pressure, The
electrical properties were characterized by measuring
the contact resistance of the ACF bonding area, yielding
a measure that was used to optimize the applied pressure
and temperature. The optimal conditions consisted of
applying a pressure of 4kgf/cm2 and a temperature of
180°C for 20 s,
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Since mitochondrial transport plays a significant role for
a central nervous system to operate properly, analysis
of motions of mitochondria has been suggested to help
investigation of numerous neurodegenerative diseases,
Recently, a micro fluidic cultural platform has been
developed to image in vivo mitochondria, We propose
an automatic method to track moving mitochondria from
images of axons and mitochondria by means of a particle
filter, which has been accepted as one of the best solutions
to tracking problems. Our approach provides detailed
information on movement of an individual mitochondrion
and is expected to facilitate exploration of the above
neurodegenerative diseases.
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Epidural cortical stimulation (ECS) is an emerging therapy
to treat neurological disorders, However, it is unclear
how the cortical anatomy or the polarity and position
of the electrode affects current flow in the brain, We
presents 3D computational model simulating ECS to
demonstrate the current density distribution in the brain,
In this study, we implemented cortical infarction model
with different geometries, Current density distributions
were analyzed in human head model with different
locations of electrodes. The preliminary results of this
study show that we respect the infarction region for the
optimal placement of electrodes, Further delineation of
current density map including CSF(cerebrospinal fluid),
gyrus and sulcus is required for the future study.
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We propose a measure that using subband—based
information quantity(SIQ) for diagnosis on the neurological
recovery of brain after cardiac arrest, The results from
correlation between the proposed measure of each
subband and neural deficit score(NDS) show that
proposed measure could be a criterion for early diagnosis
on the neurological recovery of brain after cardiac arrest,

This paper presents a novel method for asynchronous
decoding the finger motion based on statistical properties
of surface electromyographic signals. The information
entropy as a key feature was measured by using the
Freedman-Diaconis’ choice of each signal channel, For
asynchronous motion decoding we have developed a

motion detection method based on the short—time
information entropy and a decoding method based on
the maximum likelihood (ML) method, The results of the
study indicates that an averaged decoding accuracy
of 95,61% for five single—finger motions and three
multi—finger motions with four channel electrodes, The
work presented here has profound implications for future
development of HRI system such as a neuronal prosthetic
hand.
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We classify finger motion 4—channel surface electromyogram
(SEMG). Average recognition rate of finger motion using
SEMGwith entropy and the maximum likelihood estimation
(MLE) is 74.8%. However, we verify that the average
recognition rate is falling when we change forearm
posture, In this paper, we suggest a new method of
classifying finger motion based on various posture with
gyroscope sensor and sEMG, Experimental results have
showed that this method could be useful recognition finger
motion,
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The aim of the present study was to investigate the
feasibility of using elctrocorticography (ECoG)—based
source imaging to identify epileptogenic zones in
generalized epilepsy. To this end, we applied four
different source imaging algorithms to artificial ECoG data
generated assuming various simulation conditions, The
tested algorithms were minimum norm estimation (MNE),
Lp norm (p=1.5), LORETA, and sLORETA, According to
our simulation results, traditional MNE showed best
performance among the four algorithms, The present
results also demonstrated that the ECoG—based source
imaging can be a promising supplementary for the
pre—surgical evaluation of generalized epilepsy.
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Visual prosthesis (retinal implant) is a device which is
designed to restore visual function of blind patient by
focal electrical stimulation to retina, Since retinal ganglion
cell (RGC) responses are strongly dependent on electrical
stimulation parameters, a proper stimulation strategy
should be determined. In effort of developing stimulation
strategy, we generated stimulation pulse trains whose
amplitudes were modulated according to light intensity
variation of natural scene and applied the pulse trains
to photoreceptor—degenerated retinal patch attached on
microelectrode array (MEA), The response strength was
faithfully modulated within certain amplitude range (2—20
A) and the time—series of pulse amplitudes could be
reconstructed from multiple RGC responses by using
linear and nonlinear spike train decoding algorithms,
The present result suggests that spike train decoding
can be useful to evaluate and develop a stimulation
strategy of visual prosthesis,

Pi-66 HZIH Novelty Z4E Al MIEIEHY] k250l
YA AgE7Ie £ A

In this study, we tried to analyze the cortical activities
during information processing of aurally presented
sounds, focusing on the inter—regional functional
connectivity based on the phase synchronizations (PSs).
We observed the significant differences between cortical
information processing on standard and deviant stimuli,
For deviant stimuli, the PSs increased after mismatch
negativity (MMN) duration primarily between the frontal
and temporal regions,
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In this presentation we report on our recent progress
in development of a long—term implantable retinal
stimulation device, We developed a monolithically
encapsulated retinal implant device using thermo—tropic
Liquid Crystal Polymers (LCPs) which have very low
moisture absorption (less than 0.04%; comparable to
Teflon and Pyrex glass) and fusion bondable interface,
This device consists of a LCP—based retinal stimulation
electrode array, a internal current stimulation board and
a LCP package lid, To evaluate the long—term reliability
of the LCP—based encapsulation, we performed electrical
leakage current measurement with in vitro accelerated
soak tests in 75°C phosphate buffered saline (PBS). For
6 months, LCP encapsulation showed higher stability
than polyimide and parylene—C in the 75°C PBS,
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To be applied to myriad of surfaces and sophisticated
purposes, surface modification methods for neuron—
surface interfaces should be independent of the surfaces
and versatile for the incorporation of various functionalities,
Currently, the methods are yet to be advanced in order
to meet the both criteria, Herein, we report a novel and
powerful surface chemistry using mussel—inspired
polymer for generating effective platforms for dissociated
neuronal cultures, We coated polydopamine films to
various surfaces which are being frequently used in
neuronal applications and subsequently functionalized
them with amine—based molecule for the viability of
neurons on each surface, The polydopamine films
exhibited uniform and reproducible surface properties
and also biocompatibility for neurons independent of
surface materials, In addition, spontaneous and evoked
neural activities were readily recorded from the neurons
culture on the polydopamine film coated on the
microelectrode array,
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The purpose of this study was to investigate the metabolic
alterations associated with acute alcohol treatment in
the zebrafish by 1H nuclear magnetic resonance
spectroscopy., It is investigated that the brain metabolism
of zebrafish after acute alcohol treatment (one hourlong
exposure of adult fish to 0,00%, 0.25%, 0.50%, or 1,00%
ethyl alcohol) with whole brain extraction, The results
of this study showed that glutamate was significantly
decreased; scyllo—inositol showed a small apparent
increase only in the highest acute treatment dose group,
and myo—inositol showed a significant decrease,
[Glu]/[tCr] and [miIns]/[tCr] levels were significantly
reduced regardless of the alcohol dose, and [sIns]/[tCr]
was increased in the highest alcohol treatment dose

group,
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Sp0;, (Oxygen Saturation) define ratio of hemoglobin to
oxygen hemoglobin, measured using IR-LED, photo
diode. Recently, SpO; is one of the important parameter
in the clinical fields, However, It has often happened
change of SpOyvalue due to external medical devices
when we measured SpO,. In this paper, we identified
the influence of Phototherapy, Linear Accelerator,
Regardless of time and setting value, we observe that
Sp0; is decreased in 70cm, but we could not measure
SpO, below 40cm from Phototherapy. Regardless of
gantry degree and setting value, we could not measure
SpO; more than 35sec from Linear Accelerator,

P71 2AFACIO] UKo FAISH QY 2 744 71

o

1 o 1 A =1
|[gel, RE28, 453,

Our main research question is how to retrieve articles
which have both relevance to the query and high quality
in terms of Evidence Based Medicine (EBM). For retrieval
task, we used OHSUMED collection and implemented
Okapi BM25 retrieval system, For quality classification
task, we built test collection using ACP Journal Club
criteria, and trained SVM classifier, We combined
relevance score and EBM score to rerank documents,
The result was promising,
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Documents in a collection usually have the problem of
sparseness, which deteriorates the IR performance,
Vector space model, axes of which consist of terms,
is influenced by the problem, Latent semantic indexing
is a method improving the measurement of documents’
similarity by dimension reduction,

In this research, LS| is more effective in measuring clinical
documents’ similarity than other documents, And, among
three operational variables for co—occurrence, not only
unique term count shared by documents and average
term frequency of shared terms, but average term
frequency of unshared terms have high influence on the
similarity after LSI.
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The stage of a liver cancer is one of the most important
factors in considering treatment options, A staging system
is a standardized way for the cancer care team to
summarize information about how far a cancer has spread.,
Doctors use staging systems to get an idea about a patient’
s prognosis (outlook) and to try to determine the most
appropriate treatment, Despite this, stage data in cancer
registries is often incomplete, inaccurate, or simply not
collected, There are several staging systems for liver
cancer, and not all doctors use the same system, In
this article We focus on AJCC criteria which is widely
used in US and South Korea, In this article We make
a suggestion of tag sets which make it possible that
extracts cancer staging information automatically from
CT reading report,
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Medical technology and the development of IT technology
for the PC—based medical device is growing, accordingly
there are many PC—related problems (HDD, Power supply,
Monitor, Printer, etc.). And they have caused that of the
most serious problem is caused by PC's HDD, The event
of HDD failure is expensive and time—consuming way
to respond is not clear, obsolete equipment information
stored in the HDD include the patient's information
disclosure is likely, HDD failure to respond quickly to
your PC's HDD—based medical devices produced cloned
HDD to build a backup system, to protect patient
information, medical waste after collection of the HDD
which patient information is stored in the HDD completely
remove the HDD is in good condition and the repair time
and cost of recycling to improve the protection of patient
information will be realized,
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Neglect patients have biased egocentric reference and
it influences to be aware of or acknowledge items on
their contralesional side, It is revealed that spatial
attention (or egocentric reference) is closely linked with
eye movement, Moreover it is known that eye movement
and head movement are mutually influenced, In
conclusion, it is considered that egocentric reference
would be influenced on head movement, In this study,
we investigated head movement effect on egocentric
reference in neglect patients,
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Evidence—based medicine (EBM) has become an
emerging area of medical science. The main purpose
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of this research is to develop a clinical information retrieval
technology for EBM, For a scientific rigorous article
classification model, collection preparation is studied
in this paper, Total of 600 medical literature documents
from the OHSUMED collection with 6 clinical queries are
used for our study, We establish several standards in
order to categorize the collection papers effectively.
Manual review is performed, Through this study, we can
obtain the desired medical text corpus as the essential
part of a clinical text classification model, which could
be a useful clinical guideline based on EBM principle,

pi-77 Two—Dimensional Position Information
Decoded From Hippocampal Neurons
Yiran Lang, Hyun Joo Lee, Hyoung—geol Ham,
Changkyun Im, Chin—su Koh, Hyung—Cheul Shin

Department of Physiology, College of Medicine, Hallym
University, Chuncheon 200-702, Korea

In this study, we investigated hippocampal neuron’s
responsiveness toward an object in extra—personal
space when a rat is restricted in a chamber without
movement, Neuron's sensitivities to places, movement
pathways, directions of an external object on a
two—dimensional (2D) field were investigated, Results
showed that allocentric space affects firing rates and
neuronal activities of hippocampal cells, These properties
could be utilized for a BCl system for machine control
in 2D space,
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In this paper, we analyzed the effect of | anti—arrhythmic
drug by using computer simulation, The human ventricular
tissue model was based on the cardiac cell model
proposed by ten Tusscher, We observed the electric
wave propagation according to the conductance change
of sodium channel,
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The researches on the diagnosis and treatment of
osteoporosis have been performed using low intensity
ultrasound, osteoprosis among bone diseases exing
studies are usually on the base of animals, there are
not study about the human being so much, It is essential
to study on the patients with osteoporosis, The vibration
system for animal experiment was implemented.,
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Recently, implantable hearing aid using round window
driving transducer is focused on alternative hearing aids
to solve the problem of implantable middle ear hearing
aids using floating mass type transducer, Proper stimulus
for hearing loss compensation is needed to study about
the design of round window driving transducer, which
is minimized damage to surrounding tissues and able
to easily implant, Also, it is necessary to the study for
stimulus method and frequency response as various type
transducer, In this paper, the round window stimulus
was accomplished by piezoelectric ceramics and
differential floating mass transducer (DFMT) and then
hearing loss compensation of the guinea pig by using
round window stimulus was measured by using ABR
(auditory brainstem response),
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This paper propose a probabilistic method for recognizing
Parkinsonian gait from normal gait using Spatial—
Temporal Image of Plantar pressure (STIP) during walking,
Participants were recruited at Parkinson Center in Seoul
National Hospital and, gait data were acquired from 21
patients with Parkinson disease and 15 age—matched
normal persons, Patients group consisted of UPDRS 1
group and UPDRS 2, UPDRS(Unified Parkinson’s Disease
Rating Scale) is for diagnosing movement disorder of
patients with Parkinson's disease, The number of patients
with UPDRS 1 is 10 and, the one with UPDRS 2 is 10,
We averaged STIP of 3 respective groups and calculated
correlation coefficients between group mean of STIP and
individual STIP, Then, we extracted maximum correlation
coefficient from 3 coefficients, This process was
performed for all STIP of total subjects., We analyzed
how many gait with maximum coefficient were allocated
to corresponding group of the subjects. The results
showed that 14 of 15 normal persons had normal gait.
In patients group, 4 of 11 patients with UPDRS 1 and 8
of 10 patients with UPDRS 2 made up corresponding group.
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Multi—channel extra—cellular single unit recordings were
done with micro—wire array electrode implanted in main
olfactory bulb (MOB) of anesthetized rats to obtain neural
responses to various odors, Wide difference of neuronal
activity was observed in different positions of MOB
activated by various odors, For decoding the activity
of simultaneously recorded many MOB neurons during
presentation of various odors, we used a maximum
likelihood estimation method,
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This paper addressed an eyeglasses—type wireless
device that can monitor subject’s photoplethysmography
(PPG) signal continuously during daily living. The aim
of this study is to implement the device integrating two
sensors(PPG sensor, accelerometer) and wireless
controller, by which subject's biomedical and motion
signal can be acquired unintrusively,

To evaluate its accuracy and applicability during daily
life, two types of experiments during sitting and repeated
sit—to—stand motion were performed in laboratory
environment, Correlation coefficients of peak—to—peak
intervals of PPG signal measured by the developed and
reference device were 97 5% in sitting and 87% in repeated
sit—to—stand motion, Wireless communication within body
area was verified to be completed without any error,
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Heart sound occurs when the heart contracts and
expands, It provides information on myocardial
contractility and blood vessels, which is not obtainable
from ECG, For this reason, stethoscopy of heart sound
in anesthesiology is a very crucial means for acquiring
cardiac information and preventing intraoperative
medical accidents, Thus, this study purposed to develop
portable digital esophageal stethoscope (PDES) that can
objectify and quantify heart sound and murmur, The
developed PDES is expected to be useful in the continuous
stethoscopy of heart sound during operation and to
contribute to research on heart sound by providing heart
sound data,
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For the effective CPR (Cardio—Pulmonary Resuscitation),
the optimal depth and period of chest compression are
important, Using the accelerometer and signal processing
technology, the estimation system of chest compression
depth is suggested, By the comparison with potentiometer,
the estimation error (mean=sd.) was 0.31%1.41mm, For
the real application in emergency, the algorithm and
hardware should be implemented and validated for its
clinical test,
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Hand gesture recognition is an emerging technology in
the field of proactive computing, In this paper, we have
developed a data glove, namely i—KH Data Glove specially
designed for sign language recognition, Then using i—KH
Data Glove, we have developed a Korean Sign Language
recognition (KSLR) system, Our i—KH Data Glove consists
of tri—axial accelerometers, single—axis gyroscopes,
bend sensors, and four force sensors, The KSLR system
works in real—time with the Kalman filtered outputs of
the sensor measurements, The KSLR system recognizes
31 Korean Alphabets based on our derived decision table,
Our experimental results show 100% recognition
accuracy,
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Recording a personal life log (PLL) of daily activities
is an emerging technology for u—lifecare, In this paper,
we present a single tri—axial accelerometer—based PLL
system capable of human activity classification and
exercise information generation, In our system, we use
a real—time activity recognition scheme in which a set
of augmented features of accelerometer signals,
processed with Linear Discriminant Analysis (LDA), is
classified by our hierarchical Artificial Neural Network
(ANN) classifier. Upon the recognition of each activity,
we further estimate exercise information such as energy
expenditure based on Metabolic Equivalents (METS), step
count, walking distance, walking speed, etc.
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This paper propose the system architecture that is suitable
for continuous process of incoming sensor data in
ubiquitous environment, A pilot application based on the
Borealis Stream Processor that can monitor heart
variability parameters with graphical user interface is
developed, which is simulating real world usage with
previously collected monitoring data, In addition to mere
display on the variables, we facilitated an alarm function
that can classify abnormal values in the mean heart rate,
with display of alarm icon and log message. This kind
of application will reduce human labor and will provide
convenience when used in long term health monitoring.

Various RF wireless telemetry system come out for many
electronic technology., As a RF general—purpose
telemetry, like Bluetooth, have compatibility and
reliability, many electrical engineers were absorbed in
it. Especially, compared with other RF general—purpose
telemetry, like Bluetooth or Wi—Fi, the ZigBee telemetry
protocol is superior for bio—electric signals because of
low power and suitable transmission rate, We get the
RF telemetry system using ZigBee protocol which is
LR—WPAN(Low Rate Wireless Personal Area Network)
for transmit bioelectric signals, It has +3V(resolution
6mV) signal sensing ratio, and 50Hz receiving frequency
for about 100bytes by LABVIEW,
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The Smart Bed monitors subject's physiological status
by analyzing ballistocardiogram (BCG) during sleep,

Since attaching electrodes or connecting wires to subject
s body are not required when subject is being monitored,
this method can provide adequate levels of comfort to
the subject. Eleven healthy subjects participated in this
study, and 8 hours of experiments were performed twice
per each subject. We measured the proportion of
meaningful periods in which signals can be used to monitor
subject’s physical status, and evaluated the peak
detection algorithm to confirm whether the algorithm could
extract peaks which related to heart activity from recorded
signal,
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Benign prostatic hyperplasia (BPH) significantly
deteriorates the quality of life in aged men, Uroflowmetry
is a convenient non—invasive clinical test to diagnose
BPH. However, the test is usually performed in the
presence of a technician, which may affect the way of
urination for the lack of privacy. The present study
developed a wireless uroflowmeter to provide the best
privacy with a user program on PC evaluating the
diagnostic parameters, Pilot experiment was followed
to test clinical applicability.
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This study developed real—time energy expenditure
algorithm and simple fitness index (VO2max, AT), and
loaded them on hardware through various fitness tests
for the simplification of the system components of the
existing portable exercise terminal and for the effective
and scientific exercise management of a user, Concerning
an exercise history management program, the study
offered exercise history data as a graph by utilizing C++,
and composed the program in order to evaluate the fitness
of a user and to provide a tailored exercise prescription
through an analysis of the exercise history data,
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The biocompatibility of Polyimide(PI)-PDMS electrodes
for on—body communication(OBC)was investigated,
Three types of biocompatibility testing were performed
: hMSCs (human Mesenchymal Stem Cells)and skin
fibroblast cells were cultured on the electrodes and skin
compatibility was tested on the skin of five volunteers,
hMSC and skin fibroblast cells were cultured on the
electrodes for 3 days and the viabilities of the cells were
both more than 96%. Two PI-PDMS electrodes were
attached to each person’s skin for 30 days and caused
no skin trouble, These results suggest that PI-PDMS
electrodes are completely biocompatible to be used for
on—body communication,
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In this paper, we developed a new algorithm to restore
speech signal from two noisy speeches acquired in the
2—channel DHA, The algorithm used fractional cross—
correlation of signals from two microphones to estimate
the direction of noise. And then, fractional delay,
subtraction and integration were applied sequentially.
We tested the algorithm with a mathematical sound
acquisition model of the microphone, Distance between
two microphones was set by 1cm, It was assumed that
a speech comes from the frontal side and a babble noise
comes from 45(60, 90, and 120 degree). Consequently,
we could observe that most of noise was reduced by
the suggested algorithm,
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In this paper, we present a smart phone application that
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aims at supporting medication information, The smart
phone application is developed based on iPhone platform
and we converted 1,300 medication data to HTML format
using LabVIEW,
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We developed a sensor module to monitor vital signs
and this module is used for the monitoring of the elderly's
health state, There are so many vital signs to monitor,
but we simplified vital signs as activity and heart rate,
We measured the activity using 3—axis accelerometer
and measured the heart rate using pulse oximeter, The
major problem of pulse oximeter is motion artifact, But
we suggested a new method that use the combination
of these two sensors, In case of active motion, we used
and analyzed the accelerometer signal and withdraw
the pulse oximeter signal. In case of no activity, we adopt
pulse oximeter signal which has no motion artifacts, The
important thing is to categorize activity patterns such
as normal or abnormal activity,
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Imaging experiments using multi—channel EIT system
demands a cumbersome procedure to attach multiple
electrodes on the subject, We have to ensure good contact
of all electrodes and manage many lead wires during
experiments, In practice, it may limit the applicability
of the imaging method. In this study, we developed an
electrode interface for long—term monitoring of human
lung ventilation, It includes 16 embossed electrodes which
make good contact with the skin, The electrode is made
by conductive polymer, Soft cushion and wide contact
area minimize uncomfortable sensation and reduce
contact impedances, The electrodes are attached to an
elastic fabric belt at equal spacing. Using the electrode
belt and recently developed multi—frequency EIT system
KHU Mark?2, we show time—difference chest images of
human subject during normal breathing cycles,
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To measure heart rate variability (HRV) in daily life, flexible
active electrodes are employed to measure ECG signal,
As these electrodes are thin and flexible with high
signal—to—ratio capability, it was perfectly hidden inside
of waist belt, ECG signal was measured for 18 hours
in daily life and HRV parameters are calculated, Although
flexible active electrodes suffer from motion artifact
overall HRV changes could be measured,
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Blood glucose test (BGT) on the forearm has been
developed to minimize pain when sampling capillary blood
on the fingertip, The present study performed a large
scale clinical experiment performing BGT on the fingertip
and the forearm as well as with venous blood in 555
subjects including 61 patients, Three different types of
correlation analysis were applied, and all three statistical
methods demonstrated high enough correlation which
would enable to introduce the forearm BGT in clinical
practice,
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Tissue Engineering and biomaterials
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The purpose of this study was to quantitated
neurochemical profile of normal adult mice brain and
assessed metabolic differences by using ex vivo 1H
high—resolution magic angle spinning nuclear magnetic
resonance spectroscopy. The animals were used
40—weeks—old for this study. The brain tissues were
collected four regions and quantitative 1D spectra were
acquired on 40 samples with the CPMG pulse sequence,
(8 kHz spectral window, TR/TE = 5500/2.2 ms, NEX =
128). Acet, Cho, NAA, NAAG and mins were showed
significantly different aspects on each region, Our finding
might be helpful to investigate brain metabolism of
neuro—disease in animal model,
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Encapsulation of cells within hydrogels is desirable for
applications ranging from tissue engineering to
cell-based assay, In this study, we present a technique
to encapsulate cells in thin hydrogel sheets with controlled
micropatterns inside, HepG2 cell suspension in sodium
alginate solution was dropped and evenly spread on
a hydrophilic poly(dimethylsiloxane) (PDMS) mold
containing micropatterns, and crosslinked by coating
of nebulized calcium chloride, The fabricated hydrogel
sheets had the micropatterns of PDMS mold. These
cell-laden hydrogel sheets could be stably harvested
and cultured, Further development of this technique may
lead to applications in 3Dco—cultures for cell-based
assays and tissue/organ regeneration,

POSTERS I

P2-03 UXIY|0o|E. HI2IXH Semi—spherical
particle)2l HMiXiat 72| HYQF

In this study, we have developed a novel and simple
micro—molding method for the fabrication of semi—
spherical alginate particles, The cross—linking reaction
of alginate particles was formed by diffusion through
porous membrane on the micro—mold, The well-formed
semi—spherical alginate particle within polydimethyl
siloxane(PDMS) mold, whose stable formation with
cross—linking reaction must be controlled by porous
membrane, It is suggested that our system can be used
as a model for encapsulation and aggregation of HepG2
cell,
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To enhance biocompatibility of neural electrode, residual
solvent in the neural electrode was reduced by solvent
extraction and ultra—sonication processes. And to reduce
the post—inflammatory reaction, an anti—inflammatory
drug embedded in a polyimide, The solvent—extracted
and drug eluting films are subcutaneously implanted in
the mouse, The biocompatibility of the P! film was analyzed
using the cytotoxicity, RT-PCR, and H & E staining, Neural
electrode that is contained drug show better short term
biocompatible characteristics over control neural
electrode, These solvent reduction and drug containing
can be used to increase the biocompatibility of neural
electrode,
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We investigated the shapes of astrocytes cultured in
three—dimensional hydrogel culture constructs, Varying
the concentration of hydrogel, the morphologies of
astrocytes were examined by taking confocal microscope
images along several time points, At the concentration
higher than 8.3 mg/ml, the morphology of astrocytes
in hydrogel constructs maintained stellate shape similar
to thatcan be observed in the natural brain, but at the
lower concentration, astrocytes in the constructs moved
downwards and then extended their extracellular
matrices on the surfaces of culture substrates forming
endothelia—like shape, which ruined 3D characteristics
of culture constructs by releasing hydrogel constructs
off the substrates,
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In this paper, we present an implantable electric device
for bone regeneration, Concentric electrodes deliver
biphasic electrical current stimulation, of which amplitude,
duration and pulse rate are 20uA, 100us, and 100Hz
respectively, All of the external materials composing the
system are biocompatible, In vivo studies were performed
in rat calvarial defect model. 8 mm critical sized calvarial
defect was exposed to electrical stimulation for one week,
After two weeks, cell proliferation was assessed using
MTT assay and after four weeks, new bone formation
was analyzed using micro CT, The results suggest that
newly designed electric device accelerates in vivo bone
formation,

Po-07 LCP 7[H] E4AIS AlZxZo| 77 B4 &

In this paper, a study is reported on a novel depth neural
probe where a new material called Liquid Crystal Polymer
(LCP) is used. Electrochemical measurement and
biomechanical measurement were performed to
investigate the characteristics of the new device, Analysis
was performed on the biomechanical measurement data,
The newly LCP—based depth—type neural electrode was
fabricated using the established fabrication process of
previous study, The tensile test and the insertion test
into the brain model gel (1% agarose gel) were performed
to validate the biomechanical characteristics, The newly
developed LCP—based depth neural electrode has
200£0.15mN of the yield point and 7.09+0.21mN of
insertion force, The results of the tensile test show that
the fabricated LCP—based electrode has higher yield
point (yield strength) than the required insertion force
of the brain (74+33mN).
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In this study, muscle fatigue measured using EMG—based
muscle force estimation technique. Muscle force
estimated from raw EMG signal and high pass filtered
EMG signal, Difference of raw EMG signal and high pass
filtered EMG signal represented muscle fatigue, The
results indicate that difference of raw EMG signal and
high pass filtered EMG signal was better muscle fatigue
indicator than median frequency. This method will became
more correct and simple method to measure muscle
fatigue,
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Steady—State Visual Evoked Potential (SSVEP) was used
in BCI, SSVEP are signals that are natural responses
to visual stimulation at specific frequencies, When the
retina is excited by a visual stimulus ranging from 3.5
Hz to 75 Hz, the brain generates electrical activity at
the same frequency of the visual stimulus, The purpose
of this study was to develop a SSVEP-based BCI
rehabilitation training system for spinal cord injured
persons, This study showed that the present BCl—based
rehabilitation training system could make successfully
muscle movements inducing electrical stimulation of
forearm and lower—arm muscles in healthy volunteers,
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Increasing aging population and leisure activities in spinal
patients is increasing by 5% annually, A disc herniation
which can caused readicular pain is a common disease,
andit is occurred by nerve root compression, In the past,
surgeons have the surgical treatment to treat it, but
recently, people take a growing interest in the method
of minimally invasive techniques, However, in most cases,
minimally invasive treatment cannot approach to the main

POSTERS I

pain resource which is located in lateral part, and the
curative effect is of slight effect, so the improvement
of the minimally invasive techniques is required,
Therefore, it is necessary to develop electrodes which
can controlled for approaching to posterior lateral parts,
In this paper, for access to lesions in the intervertebral
disc, 1. Mentioned that controllable direction technology
is developed by medical device, 2, Verified that
developed the minimally invasive electrodes can reach
to the lesion in the cadaver disc,
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In this study, the authors compared the k—Nearest
Neighbor (k—NN), Quadratic Discriminant Analysis (QDA)
and Linear Discriminant Analysis (LDA) algorithms for
the classification of the directions of wrist motions, such
as up, down, right, left, and rest state, Thirty normal
volunteers participated in this study. The difference
absolute standard deviation value (DASDV) was used
to construct a feature map, and the k—NN, QDA and LDA
algorithms were used to classify the directions of the
signal, The recognition rates were 84.2% for k—NN, 81.4%
for QDA and 80.2% for LDA, There was a statistically
significant difference between the k—NN and LDA
algorithms (P€0.05).
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Many implantable medical devices have been developed
as fully implant, These devices' energy is supplied by
wireless power transmission methods using the
electromagnetic coupling between two coils and
resonance, However, in case of the wireless power
transmitter with a fixed operating frequency, inefficient
power transmission can be occurred because the
electromagnetic coupling state between two coils is very
sensitive to the changed mutual inductance due to
variation of distance between two coils, To overcome
this problem, a wireless power transmitter with resonant
frequency tracking method has been implemented, whose
operating frequency can be in accordance with the
resonance frequency.
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Quantification of the ventricular repolarization heterog—
eneity has been reported as one of the most important
methods that could discriminate arrhythmia high—risk
patients, So, some heterogeneity measures related to
QT dispersion have been developed and widely tested
for ventricular arrhythmia patients, However, in these
days, there arose some adverse reports against the
effectiveness of QT dispersion and the reproducibility
limitation of T end detection became known, So, in this
preliminary study, the other heterogeneity measuring
method based on PCA was tested,
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In this study, even with derived X, Y, Z Frank leads,
we tested whether the existence of late potential in the
arrhythmia high—risk patients could be found or not, 12
lead ECG signals were acquired from 5 healthy subjects
and 5 post—MI patients at 1,000Hz sampling rate for 5
minutes, The inverse Dower’s transform was applied to
derive Frank lead ECG signals and 3 parameters of
signal—averaged ECG analysis were calculated from
these signals, As results, post—MI patients’ QRSD was
found to be longer, RMS40 lesser, and LAS40 longer
than those of healthy subjects and significant differences
were shown in all 3 parameters between healthy subjects
and post—MI patients, Consequently, in post—MI patient,
the signal—averaged ECG analysis with derived Frank
leads from standard 12 leads would seem valid,

P25 PPG Tf%Jt QAIZHER] Tio| A%7| WS
o183t WYT 2%

In this study, the estimation of the blood pressure groups
was implemented through a comparison of PPG
(Photoplethysmography) waveforms and Oscillometric
waveforms, A time delay was calculated until the first
pulsation detects in PPG waveforms, Two waveforms were
differentiated for a comparison, Peak points were
detected for matching and the detected points were
applied to the original Oscillometric waveforms, Finally,
A estimation of a pressure by time delay was obtained
by PPG waveforms, The time delays were successfully
recorded, These were applied to separate the pressure
groups,
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The purpose of this study was to examine the variation
of treadmill exercise on vascular compliance by the
second derivative of photoplethysmogram(PPG). Ten
men volunteered to participate in this study, Vascular
compliance was determined using ratio between negative
and positive wave of the second derivative PPG. All
participants completed sub—maximal incremental
exercise test, PPG signal was recorded both before and
after exercise and a paired t—test was used to examine
differences between values, The vascular compliance
after exercise was significantly increased compared with
the value before exercise(P{0,05). In conclusion, this
study demonstrated that treadmill exercise positively
affects vascular compliance,

Thefinger photoplethysmogram (PTG) can provide
valuable information about the characteristics of the
cardiovascular system, Some researchers suggested
that harmonic indices from PTG signals could be used
as an index of vascular aging. In order to ensure reliability
of the PTG, we recruited healthy normotensive females
(n=6), and repeatedly measured PTG three times, We
calculated intraclass correlations coefficient (ICC) for
inter—rater reliability by measuring amplitude of the
harmonics normalized to that of the fundamental, The
higher ICC (maximum of 1.0) means the high reproducibility.
Shrout—Fleiss ICCs for intra—rater of the 4th harmonics
were ranged 0,679 to 0,735,
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The purpose of this study is to deduce oxygen
consumption using the heart rate measured during
exercise, Through the simple regression analysis of the
heart rate and oxygen consumption measured during
the cycle test, the reference formula of the heart rate
and oxygen consumption of subjects, VO2=¢ XHR —
B°, was calculated, correlation analysis and multiple
regression analysis of the individual characteristically
elements of each individual and the slope « and
y—intercept 8 were conducted, The method was
presented through which the oxygen consumption can
be deduced by measuring the heart rate during exercise
by calculating oxygen consumption prediction formula,
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In previous studies, the amount of cardiac autonomic
nervous system activity was difficult to be measured
because it combines ECG, This study effectively removes
ECG using signal average, This method will be a useful
to further studies,
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The aim of this study was to investigate the effects of
electrical massager on stress—related parameters
including heart rate variability, heart rate using the
photoplethysmogram(PPG) signal. Twenty healthy
subjects were randomly allocated to receive a 15—min
section of three types ((1) resting mode (control group),
(2) light massage mode, (3) strong massage mode). In
strong massage mode, it was associated with significant
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increases in HF, but significant decreases in LF and
LH/HF ratio compared with the light massage mode, For
all outcomes, similar changes were not observed in the
control group, Also, the result founded that mean HR
of all groups decrease suggesting a relaxation response,
We conclude that electrical massager reduces perceived
stress and improves adaptive autonomic response to
stress in healthy adults,
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Heart rate variability (HRV) is an important feature to
evaluate autonomic nervous system, To measure it
continuously in our daily life, many kinds of methods
have been introduced and ballistocardiogram (BCG) is
one them, However, BCG is vulnerable to motion artifact
because it is highly related with body fluctuation, So,
to calculate exact HRV with BCG, optimal signal
processing is needed., In this study, we compared the
accuracy of HRV using BCG with ECG, By using optimal
window, interest points, and smoothing methods, we
showed that BCG would be suitable signal to obtain heart
rate variability in our daily life,
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In this research, we have isolated dental stem cells from
various periodontal tissues by MACS, and have
developed an efficient culture condition for neuronal
differentiation of dental stem cells, Neuronal progenitors
could be generated from dental stem cell under our
established specific culture condition, Using dental stem
cell line, this study has developed optogenetic stem cells
via lentiviral transfection carrying light—sensitive channel
rhodopsin gene, which can be applied for optogenetic
deep brain stimulation,
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The purpose of this study is to investigate alterations
of abdominal adipose tissue on mice simulated night—shift
work, In the present study, 14 male mice were used and
randomly allocated into 2 group; NOR (normal group)
and NS (night shift group). Torsos (the 2nd ~5th lumbar
vertabrae) of mice were scanned at 0 week, 2 week,
4 weeks and 6 weeks by using in—vivo micro—CT, Three
dimensional model of abdominal adipose tissue (ADT)
was reconstructed and its volume was measured, The
ADTs in NS were significantly bigger than those in NOR
(p€0.05). This result showed that night—shift work might
enhance the accumulation of abdominal adipose tissues,
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Recent study about diagnosis of breast cancer is revisited
via, The diagnosis of breast cancer is variety for example,
MRI, mammography, ultrasound and etc, This study
conform each image system for effective diagnosis, For
conform to each image system, breast deformation is
simulated base on the patient MR image data, First, the
MR image is segmented by tissue and fibroglandular,
After segment, the MR image converts to mesh data,
Finally, converted mesh data is applied material property
and compressed., Through this process, we can verify
conformity of image system, FEM (finite elemental method)
software ABAQUS™ was used for this step.
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The purpose of this study was to develop a new system
of osteotomy planning systemfor orthognathic, Virtual

skull model was reconstructed form the original CT
scanning data, Virtual osteotomy was performed on the
model using haptic device, Each segmented model was
loaded on the virtual surgery planning system and freely
repositioned to the desired position, Collision detection
between the virtual bone segments was performed during
the repositioning procedure, Three—dimensional cep—
halometric measurement was calculated during the
repositioning procedure, which showed improvement in
facial morphology quantitatively, Virtual bone segmenting
was performed and repositioning plan could be verified
preoperatively.

Precise in vivo measurement of the trabecular bone’s
properties is very important in clinical practice for dental
implant treatment, The objective of this study was to
quantitatively assess the trabecular bone parameter of
jawbone patient model generated from cone beam
computed tomography(CBCT) by comparison with same
patient model obtained from multi slice spiral computed
tomography(MSCT). The Statistical analysis was cond—
ucted using SPSS. Differences in means between the
same parameters obtained by MSCT and CBCT were
tested using Spearman correlation analysis (two—tailed),
Significant correlations between MDCT and CBCT derived
measures of BV/TV, Tb, Th and Tb.Sp were found (p<0.05),

p2—27 Chemical Shift Artifact Correction in
MREIT using Iterative Least Square
Estimation Method
Z, J. Meng, A, S, Minhas, Y, Q. Han, W, C, Jeong,
Y. T. Kim, H, J. Kim, and E, J. Woo

Department of Biomedical Engineering, Kyung Hee
University, Yongin, Korea

/n vivo human and animal experiments in MREIT demands
high SNR, To increase SNR, a long sampling time interval
is preferred, However, it leads to chemical shift artifacts
in fatty tissues. This results in signal overlap and also
void in MR images and thereby an increased noise level
in Bz images. Three—point Dixon technique has been
proposed as an initial trial to correct chemical shift
artifacts, However, this method is not suitable for fast
imaging and swapping of water—fat signals may occur,
This work incorporates a recently proposed chemical
shift artifact correction technique based on the least
square estimation,
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We describe a new parallel multi—frequency EIT system,
KHU Mark?2, It is based on the impedance measurement
module (IMM), which comprises a single—ended constant
current source and a voltmeter, Each IMM has an FPGA
for its independent operations including current injection
at multiple frequencies, voltage amplification, ADC, digital
phase—sensitive demodulation and intra—networking
with a main controller of the system, The new system
can accommodate any current injection and voltage
sensing protocol including the optimal injection current
pattern, Reduced size and new internal architecture
significantly improved mechanical as well as electrical
stability of the system,
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Myelin is lipid sheath insulating axons to deliver the signal
faster with less energy. Myelin Water Fraction(MWF) is
quantitative measurements of the myelin content, which
help to assess the condition of myelin, In this paper,
MWF maps were measured using three different
algorithms, regularized non—negative least squares
(rNNLS) and 3—pool modeling algorithms, The MWF map
with 3—pool modeling algorithm has better performance
than the rNNLS methods in terms of anatomical
information,

P2-30 Analysis of Backscatter
Factors(BSFs) for Radiation

S. W. Yuk, I. H. Hwang, J. S. Jung

Korea Orthopedics and Rehabilitation Engineering
Center

The method for obtaining the patient skin dose by
measuring the air kerma in the patient skin surface is
being recommended. Back scatter factors (BSFs) which
correspond to the radiation field in the patient skin surface
and the quality of the X-ray are necessary in that time,
Therefore, we have formulated analogous models for
scatter imaging and used them to quantify the ultimate
performance of scatter imaging. The models are
semi—analytic and intentionally simple, Scatter can
significantly degrade projection image quality as contrast
and signal—to—noise ratio, For a given photon fluence
entering the patient, the models calculate contras,
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Moreover, BSF is very important portion of this model.
However, it is difficult that it is measured BSF included
the each structure of the human internal organs and the
body tissues for the patient skin dose, Then the
backscattering coefficient was obtained using the Monte
Carlo calculation code, and the usefulness was examined
by comparing with the measured value of the TLD element,
The results with Monte Carlo code were similar to the
results measured by using TLDs, so that we consider
that it is effective in the x—ray equipment and under
the experimental condition, which were used for this
method.,
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The small animal G-APD PET was developed. This
consists of 8 blocks, each of which is composed of 2x6
G—APDs and 4x13 LGSO crystals, Bias voltage for each
G—APD is powered by digitally controlled voltage supply
with temperature sensor, Various phantoms, rat brain
and mouse tumor were successfully scanned and
registered with animal CT images. The spatial resolution
of a ®Na point source was 1.0 mm at the center, Every
result was equivalent to the PMT based animal PET data,
These results demonstrate that it is possible to acquire
reasonable quality animal PET images employing
G—APDs,
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Hippocampal neurons have place cell that fire during
passing through a particular location of the environment,
It is unclear what spatial pattern such place cells represent
at the population level, In order to know activation pattern
of place cell in hippocampus, we get fMRI images during
navigating in the virtual room, We performed multivariate
pattern analysis for predicting the position that the
participant suppose to move in virtual room, In the results,
the voxels that had higher 95 percentile accuracy located
at hippocampal areas, In this study, we knew that
hippocampus functionally organized with conditions and
environments in spatial navigation,

H

Jon S 1Ok 2L fok 100K 2 0z 0f0 [OTOI L2 fobt —



~

it S J0k SN fo OO 2 02200 1O T 2 fok —

P20 HIZP Ree OI8% B8 IZO| HIRISY
Goitlel 45 Gt

A semi—automated segmentation process based on
graph—cuts technique [1] is much faster (approximately
ten times) than manual boundary delineation, but it still
requires 30~40 minutes per case for the operator to
place seeds. If a baseline (BL) and follow—up (FU)
magnetic resonance (MR)scans of the same subject can
be registered non-rigidly to each other, seeds placed
on the BL scan can be converted to the FU one, Thus,
we propose to utilize non—rigid registration to speed—up
semi—automated segmentation of knee cartilage and
provide experimental results on knee MR scans from
osteoarthritis initiative (OAl) to support its feasibility,
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The hippocampus is important region of the brain related
to process of spatial, episodic memory, Resting state
functional connectivity between the hippocampus and
other regions are an important element to determine the
cognitive and behavioral reactions, In this study, in other
to identify which area functional connection strength can
be predicted the spatial navigation performance. As a
result, connectivity between the left middle hippocampus
and the right orbitofrontal cortex can predict the spatial
memory abilities,

p2-35 Design of CMOS analog circuit for
radiation detector
I_H_Hwangtz, S_W_Yukz, J_S_Jungz, M_S_Munz, and
S.K.Yoo'

'Graduated School of Biomedical Engineering, Yonsei
University

*Korea Orthopedics and Rehabilitation Engineering
Center

This paper describes a high speed integrated circuit
which has been designed to interface with charge—coupled
device (CCD) arrays in high speed CCD camera systems,

This IC performs the analog signal processing functions
required between the CCD output and analog—to—digital
converter (ADC) input, Channel gain can be adjusted
from 2.7 to 12 in 16 steps as specified by a 4 bit digital
word. The chip operates from power supply voltages
of *£5V, dissipates 380mW / channel,

In this paper, efficient beamformer architecture for
real—time synthetic aperture focusing (SAF) technigue
is presented, In the developed real—time SAF beamformer,
the synthetic memory, in which partially—beamformed
scanline data are accumulated, is used to reduce the
size and bandwidth of memory, Furthermore, the
hardware complexity of the proposed SAF beamformer
is reduced by utilizing time sharing and parallel
beamforming, The proposed beamformer was implemented
on Vertex—5 VSX95T (Xilinx Inc., San Jose, CA, USA)
field programmable gate array (FPGA) with six DDR2
SDRAMs for the synthetic memory, The effect of synthetic
aperture beamforming was evaluated with simulation,

MRI—based temperature imaging that exploits the
temperature—sensitive water proton resonant frequency
shift is available method for reliable quantification of
temperature changes in vivo, Temperature imaging
methods based on the water proton chemical shift can
be classified into two categories, phase—mapping
methods and spectroscopic imaging methods, The
phase—mapping method has been widely used. However,
the phase—mapping method is subject to susceptibility
and body movement, Whereas, the spectroscopic method
can reduce thermal error because of internal reference
used., In this study, changes of Ethylene glycol metabolites
were detected according to temperature changes using
NMR, and then we also validated reliable interval,

POSTERS I



Biomedical Optics

Po-38 A7 IZHOAIRIX| LidAlS] B8 BLIEZIS
2X02 Shu AIQOIRE OIY FMQ
TEHINO| THet

KM, ¥ZE, MF7], §XIg, 22, 0lE
AZoetn oz MFCHS ofst3st

Fag e

In this study, we have fabricated a nasal—cavity attached
fiber—optic respiration sensor that can monitor the
respiration of a patient during MR image acquisition, This
respiration sensor can measure the temperature variation
of air—flow using a thermochromic pigment. We have
measured modulated light guided to photodiode—
amplifier system in the MRI control room via plastic optical
fiber due to the respiratory movement of the patient in
the MR room, and the respiratory signal of the fiber—optic
respiration sensor is compared with that of the BIOPAC®
system,
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Generally, Current therapeutic methods for suppressing
myotonia are intensive functional training, surgical
operation, or pharmacological interventions, However,
these methods have not been fully supported by confirmed
efficacy due to the aggravation of the myotonia in some
patients, In this study, we build the combined system
that systemically monitor the region of the treatment using
an optical spectroscopy probethat measures tissue
condition like oxygen saturation and deoxygenation
during low power laser treatment, With our developed
system, we can monitor the physiological condition of
myotonia during the laser treatment, This system can
be also applied to back—pain treatment/monitoring, ulcer
due to paralysis, and various myotonia in joints,
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Urinalysis is an important clinical test to diagnose urinary
diseases, and dipstick method with visual inspection is
widely applied in practice. Automated optical devices

recently developed have disadvantages of long measur—
ement time, big size, heavy weight, accuracy degradation
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with time, etc. The present study proposed a new computer
scanning technique, in which the test strip and the
standard chart were simultaneously scanned to remove
any environmental artifacts, followed by automated
differentiation with the minimum distance algorithm,
leading to significant enhancement of accuracy.
Experiments were performed on 50 subjects, which
demonstrated an accuracy of 91%, The present technique
uses a personal computer with scanner and shortens
the test time to a great degree, The results are also
stored and accumulated for later use which can be
transmitted to remote locations through a network, thus
could be easily integrated to any ubiquitous health care
systems,
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In the microenvironment, diffusion is major transport
mechanism which determines function of living system,
Altered diffusion rate of macromolecules in living system
often causes the malfunction of organs such as renal
failure, So, it is very important to quantify diffusion rate
of macromolecules in—vivo system, To measure the
diffusion rate of macromolecules in—vivo, we developed
fiberoptic—based fluorescence recovery after photoble—
aching technique, To verify our system, we measured
the diffusion rates of FITC—Dextran in agar gel and applied
this technique to the peritoneum of the rat,
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Moxibustion acting directly on the skin can treat and
prevent a disease, However, it has the danger of burns
and there is a shortcoming that quantitative control is
difficult, We developed a laser moxibustion device using
1064—nm infrared DPSS laser, Using the device, we can
raise the temperature which is similar to the one raised
by moxibustion, Laser moxibustion has distinct advantages
as compared with traditional one,
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We demonstrated compact SD—OCT system using
hand—held probe for ophthalmic imaging. The hand—held
probe performed OCT imaging both retina and cornea
by changing tubular lens mounts, /n vivo OCT images
were acquired from eyes of rat and human, and visualized
clear structural information in posterior and anterior
chambers,

Cupping therapy is the oriental technique which used
in folk remedy, however the mechanism of cupping
therapy is not revealed completely, Supplying of negative
pressure occur the deformation and change blood
pigment of skin, Blood pigmentation is the one of major
fact of diagnosis of health condition, A fiducial color of
blood pigmentation is not defined, although diagnosis
has serious tester—error, In this study, we develop the
device consists of negative pressure pump and RGB
color sensor for measuring the blood pigment of skin
during cupping therapy.
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In this study, 2D image was acquired using silicon skin
replica for quantitative measurement and evaluation skin
surface wrinkle, The parameters that was extracted from
image processing and u—CT were compared in order
to access the data such as wrinkle length and width,
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Modeling of optically enhanced NIR light driven photovoltaic
cell for medical implants has devised. Fresnel lens outside
the skin has made photons from light source converge,
We have simulated our designed model with the
commercial Trace—Pro optical design tool (Lambda
Research Co,, US), The results show that the Fresnel
lens outside the skin drives photons concentrated and
raised the efficiency of power transmission, The maximum
point was when the lens has an effective focal length,
By simulation, many of these conclusions were verified
qualitatively,
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X—ray system which is usefully used in diagnosis of the
patient, being bombed of radioactivity is a big weak point
when irradiates a X—ray to the human body so that ICRP
restricted the radiation exposure tolerance of the human
body. In order to reduce being bombed, the many research
and development is now advanced, This research has
produced the high voltage occurrence system of
full-wave rectification method by using the LC resonance
inverter, and evaluated the irradiation reproducibility in
order to use it in diagnosis of the patient,
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This paper proposes a novel protein micro—patterning
method using a conventional photolithography process
and a controlled surface property by using a combination
of atmospheric—pressure TEOS—He—-0, and TEOS—He
plasma deposition, Contact angle measurement for
wettability analysis and XPS for chemical composition
analysis were performed on the plasma—treated surface
with respect to TEOS plasma conditions, In order to
conduct protein micro—patterning, amphiphilic device
were prepared using photolithography and selective
TEOS plasma deposition, In the demonstration of the
selective protein micro—patterning, rhodamine labeled
anti—rabbit 1IgG was applied for direct protein contact
and fluorescent images were acquired, The protein
micro—patterning could be achieved by selective TEOS
plasma deposition with photolithography.
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We fabricated nanopatterns on Cu thin films via an
electrochemical route using an atomic force microscope
(AFM). In order to precisely construct the nanopatterns,
an ultra—short pulse was applied onto the Cu film through
the AFM cantilever tip, The line width of the nanopatterns
increased with increased pulse amplitude, on—time, and
frequency. The tip velocity effect on the nanopattern
line width was also investigated.
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This research reports a novel solid—state reference
electrode based on the nanoporous platinum (Pt), which
is an important electrode for Point of Care Testing (POCT),
The structure of solid—state reference electrode within
a microchip enables stable reference potential to be
performed successfully. This is expected to be a
competitive alternative to conventional Ag/AgCl reference
electrode currently used in the electrochemical
measurements, The solid—state reference electrode on
a microchip maintained a reproducible potential versus
a commercial Ag/AgCI reference electrode for a long
time, This solid—state reference electrode was successfuly
used to monitor pH in 0,15 M PBS buffer, and showed
advantages of quick hydration and short detection time,
As a result, we obtained a good solid—state reference
electrode for POCT device,
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This paper reports that the output characteristics of
nonsilicon based junction field effect transister (JFET)
can be implemented by effectively controlling the ions
in microchannel using a microfluidic chip with conductive
charge—selective polymers of different polarity, The
proposed JFET system based on microfluidic chip has
poly—DADMAC which is positive charge polyelctrolytes
and poly—AMPSA which is negative charge polyelectrolytes,
perpendicular to the flowing direction of fluid, on the
wall of microchannel, It was confirmed using fluorescent
dyes with different charges that when a gate voltage
is applied between these two polyelectrolytes, anions
move to the polymers in the main channel through
poly—DADMAC and cations through poly—AMPSA, thus
forming an ion—depletion region,
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Esophageal stents have been used to open a blocked
esophagus mostly found with the patients with esophagus
cancer, However, due to rapid growth of malignant tumors
into the stent, restenosis often occurs, leading to a multiple
times of major surgeries for its replacement, Therefore,
in this work, we proposed the esophageal stents enabled
with sustained delivery of an anticancer agent,
fluorouracil (5—FU). Poly(lactic—co—glycolic acid) (PLGA)
was employed as a wall material for 5—FU delivery, The
stents were coated with PLGA nanofibers loaded with
5—FU via the electrospinning method, where the amount
of drug loading, rate of fiber alignment and thickness
of nanofibrous sheet were varied and controlled,
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There are mechanical problems not to increase the
number of phosphenes for retinal prosthesis. Thus it is
required to provide more and better visual information
through image processing. In this paper, we gave
pixelized images of various facial expressions to subjects
with or without image processing expressionless, smiling,
turning one’s head, They saw the image, and then they
matched it with correct facial expression, As a result,
it was showed that image processing can reduce the
time taken to recognize facial expression,

P>-54 Water Flow Based Cooling Tube to
Cure Epilepsy
Mohy—Ud-Din, Zia1, Dae Guen, Hwangz,
Sang Hyo, Woo®, Qun, Wei, Jin Ho, Cho"?

1Department of Medical and Biological Engineering,
Kyungpook National University, Daegu, Korea

2School of Electrical Engineering and Computer
Science, Kyungpook National University, Daegu, Korea

Electrical stimulation is one of the ways to cure the Epilepsy
but still it can be partially control by delivering an electrical
stimulus to the brain, This paper present a novel technique
designed to cure epilepsy using cold water flow based
cooling tube, The designed tube was composed of U
shaped tube from which cold water flowed to reduce
the temperature of the brain, The simulation results
demonstrated that the cooling tube could cool the 7 mm’
area of the brain when the fluid was flowing at a velocity
of 0.55 m/s,
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In this study, depth of anesthesia was evaluated by the
analysis of HRV that relates ANS(automatic nervous
system), HRV was calculated from ECG signals during
operation and parameters were estimated using time and
frequency—domain analysis, Detected parameter values
were compared with BIS index and the correlation between
them was studied, LF and HF had approximately similar
phase of result like existing parameters. But the
STD(standard deviation) had higher range.
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This study was to investigate the responses of
electrocardiogram and eye tracking data in order to
evaluate direct effects of low, middle, and high frequency
noise on the two main physiological stress axes:
parasympathetic nervous system (PNS) activity and pupil
response time (PRT). PNS activity in low or high frequency
noise was smaller than that in middle frequency noise,
PRT in low or high frequency noise was greater than
that in middle frequency noise, The findings of this study
indicate that the stress induced by low frequency noise
is far more stressful than that induced by high frequency
noise,
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We propose a new smart human—computer interface
replacing conventional mouse interface, We can control
cursor and command action (left, right click and drag
and drop) through the interface, We materialize cursor
movement control using image processing, and command
control using EMG signal processing. The measure of
the EMG signal what we use for inference is entropy,
Gaussian modeling and maximum likelihood estimation,
In image processing for cursor control, we use color
recognition to get the center point of finger tip from marker,
and map the point onto cursor. Accuracy of finger
movement inference is over 95% and cursor control works
naturally without delay, We materialize whole system to
check its performance and utility
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Despite photoreceptor degeneration, preservation of
inner retinal neurons enables retinal prosthesis as a
rescue strategy by stimulating the remained neurons
electrically, Among many animal models, rd7 and ra70
mice are mostly used for studying retinal degeneration,
Since the fast degeneration of photoreceptors in ra7 mice
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is an obstacle to the employment of this mutant for rescue
studies, ra70 mice, ancther mutant carrying the mutation
of same rod—PDE gene showing a later onset
degeneration of photoreceptors is becoming more
favorable model for testing therapeutic tools, In this study,
we compared the oscillatory rhythm in retinal ganglion
cell (RGC) activities between ra7 and ra70 mice in different
postnatal ages to know the changes in RGC activities
accompanying retinal degeneration,
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BACKGROUND: We developed and validated a novel
Korean prostate cancer risk calculator (KPCRC) for
predicting the probability of a positive initial prostate
biopsy ina Korean population,

METHODS: Data were collected from 602 Korean patients
who underwent initial prostate biopsies due to an
increased level of prostate—specific antigen (PSA), a
palpable nodule upon digital rectal examination (DRE),
or a hypoechoic lesion upon transrectal ultrasound
(TRUS). The analyzed variables included age, DRE
findings, total PSA level, free PSA level, percent of free
PSA, TRUS findings, prostate volume, prostate transitional
zone volume (PTZV), PSA density (PSAD), and PSAD
of PTZV (PSADT). Multiple logistic regression analysis
was performed, and the area under the receiver operating
characteristic curve (AUC) was computed to compare
its performance to PSA testing alone,

RESULTS: Prostate cancer was detected in 172 (28,6%)
men, Independent predictors of a positive biopsy result
included age, DRE findings, PSA level, and PTZV, We
developed the KPCRC using these variables, The AUC
for the selected model was 0,91, and that of PSA testing
alone was 0.83 (P ¢ .001). The AUC for the selected
model with an additional dataset was 0,79, and that of
PSA testing alone was 0.73 (P ¢ .004). The calculator
is available on the website: http://sryoon, web—bi.net
/PCRC/kr,

CONCLUSIONS: The KPCRC improved the performance
of PSA testing alone in predicting the risk of prostate
cancer in a Korean population, The calculator proposed
in this study is freely available on the internet, making
it a practical tool for physicians and patients,
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Vibration is undesirable, wasting energy and creating
unwanted problems, Especially, in Hospital, vibration can
cause harmful effects on the operation when using
operating microscope, In this article, we reviewed
vibration measurement and processing data with regard
to evaluating vibration effects on the floor and on the
objective lens of microscope in operating room, In the
results of the experiment, we measured 0,011~0,110mm/s
vibration speed on the objective lens of microscope,
which can make blurred images with vibration,
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Recently, the computer—based medical devices are
increasing, Also the attack of malicious programs like
the virus, worm, and trojan horse is increasing rapidly.
The malicious programs are threatening the computer—
based medical devices. These harmful elements could
cause a failure to normal operation of the medical devices
and cause bad influence in diagnosis and treatment of
patients, In this paper, we presented the method of
protecting the computer—based medical devices from
the malicious programs in Samsung Medical Center,
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This study proposes a RFID—based olfactory recognition
test system which detects test start and identifies correct
sample, The olfactory identification test system
constitutes of hardware, software, and stimulator, RFID
reader antenna is placed inside device body and RFID
tags are inserted in the olfactory stimulus samples,
Periodic scanning the tags detect test start and identify
sample, Olfactory stimulus protocol considering odor type
and concentration is under development,
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Recently, many people have researching into hearing
aids for persons who has difficulty in hearing. Among
of them, round window driving type hearing aid has many
advantages in comparison with middle ear implantable
hearing aids and others, The transducer for the round
window driving type hearing aids must have sufficient
vibration, In this paper, the transducer for round window
driving type hearing aid designed and implemented, And
it has been confirmed that the transducer could transfer
the sufficient vibration displacement to recognize the
sound to round window,

Po-6u SOIOIOMY TEGolo] 27 Tiof APHO] 2%

It is difficult to settle the well—designed local vocabulary
for imaging report in the hospital information system (HIS),
One of the major reasons is the local vocabulary with
poor contents have been used in the hospital. Thus,
we mapped the locally used terms in nuclear medicine
(NM) imaging report to the SNOMED—CT, which had been
widely used in the electronic medical record system,
for implementation of hospital information system,
Preliminary construction of vocabulary dictionary was
done by mapping of local terms to SNOMED—-CT and
LexCare Suite, Further study may be warranted,
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Falls, osteoporosis, and related fractures are a major
public health problem worldwide and aging of
populations, Physical exercise is recommended for the
prevention and treatment of osteoporosis, The recent
studies evaluated the influence of WBV(whole body
vibration) exercise on the bone remodeling in animals,
In this paper, the WBV is designed and the ultra—low
power, miniaturized wireless system is suggested for
the measurement vibration and acceleration in rats or
plate of WBV. The low power consumption and
miniaturization make that the system will be able to apply
to other biological signals,

The benign paroxysmal positional vertigo (BPPV) which
comes from moving an otolith in endolymph is called
as motion sickness, It is well known how the symptom
appears physiologically, The fluid inside flows when
stones are dropped down by gravity and the flow makes
the cupula displacement, It is not known yet on the motion
of the stone and the property of the cupula, This paper
presents a finite element fluid—structure interaction model
for the horizontal canal system of the inner ear, These
simulations reveal how the cupula displacement depends
on the activity of the stone and the trajectory of the otolith
in the endolymph,
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This study virtually reproduced atrial tachycardia
induced by electric perturbation in pulmonary veins, For
this purpose, we simulated electrical conduction in atrium
by using electro—physiological model proposed by ten
Tusscher(2006)and solving reaction—diffusion equation,
Atrial reentry wave due to ectopic beat from pulmonary
veins was numerically analyzed.
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The aim of this study is to investigate effects of the
disturbance in circadian rhythms induced by night—shift
on bone microarchitecture, Fourteen mice were used
and allocated into 2 group; NOR (normal) and NS
(night—shift mimic), Morphological characteristics of bone
were quantitatively evaluated at 0 and 6 weeks, Although
there was no difference of trabecular bone between
groups (p)0.05), MMI, Cs, Th and BMD of cortical bone
for NS were significantly smaller at 6 weeks than those
in NOR (p{0.05). These results showed that the
disturbance in circadian rhythms might suppress a growth
of the cortical bone,
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Heart contraction is induced by electrical conduction
in cardiac cells, Therefore, excitation—contraction
coupling is important in the analysis of heart physiology.
Existing finite element method requires too much
computational time and resources, One alternative way
to simulate the excitation—contraction coupling of heart
is to use spring-mass equation for heart contraction,
In this study we implemented the 3D heart contraction
model coupled by the electrical excitation,
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Fractional Flow Reserve(FFR) is known as a lesion—
specific functional index which exactly shows stenosis
of coronary artery, We implemented 2D model of blood
vessel of coronary artery. The commercial program,
ADINA, was used in the numerical simulation and FFR
was computed by the ratio of lesion distal part blood
pressure, about average aorta blood pressure, (). At
this moment, we supposed that blood is an incompressible
fluid, unsteady state, laminar flow and Newtonian fluid,
Computed results showed the change of FFR according
to stenosis shapeof blood vessel,
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We present a computational study of reentry wave
propagation in cardiac tissue according to the severity
of fibrosis in the hypertrophic human ventricle, Fibrosis
of myocardial cells caused by cardiac disease can induce
ventricular fibrillation, By using electro—physiological
model of ventricular cell from ten Tusscher et al, and
applying reaction—diffusion partial differential equation,
we simulated the reentry wave dynamics in 2D model,
Fibrotic tissue in the model was implemented by
decreasing diffusion coefficient, In the 40%~50% degree
of fibrosis, cardiac fibrillation was induced,
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To establish the tight glycemic control for critically ill
patient, it is required to achieve a shorter sampling interval
for the measurement of blood glucose and a reduced
workload of nursing personnel, The essential components
of the closed—loop control of blood glucose are the
continuous glucose monitoring and the safe control
algorithm, Computer simulation study based on
mathematical model of glucose—insulin regulation for
critically ill patient presents the virtual experimental
environment, This model can be applied to study the
feasibility of closed—loop control of blood glucose and
to evaluate the efficacy of the tight glucose control
therapy.

The purpose of the study is to find specific region that
provides the source energy of atrial fibrillation, We used
Poincare plot analysis and analyzed dominant frequency
(DF) of artrial part, Based on the computed results, we
showed that DF can be an important indicator to find
source region of atrial fibrillation,
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In human study the precise functional role and
connectivity of the hippocampus in spatial memory and
navigation remains indefinable, To investigate human
hippocampus we recorded the intracranial EEG in the
hippocampus of human that navigate to remember and
find the location of shown object in the virtual environment,
IEEG data was analyzed by direct Directed Transfer
Function (dDTF) method, We found the dominantly
different connections during learning between subjects,
These results could propose a new potential connection
mechanism of the human hippocampus, that is, the
connection from the right to left hippocampus could help
to process spatial memory and navigation,
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We developed a system to transmit ultrasound images
via wireless network (3,5G) for ubiquitous emergency
healthcare in a reliable and effective way, Two minutes
of the ultrasound images were acquired by emergency
rescuers in order to confirm the presence of ascites,
Then, the images were transmitted through Wibro (3.5G
wireless internet) to the computer in front of the doctors,
The key issue is how we can transmit a large size of
image stream swiftly and safely through very limited and
unstable network, We handled the limited bandwidth
problem by encoding the ultrasound images in H.264
codec, We also solved the unstable wireless network
problem by controlling data flow at the application layer
directly based on TCP protocol,
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This paper presents a binary shape—based home human
activity recognition system for smart homes, Our system
uses Independent Component Analysis (ICA) on the
Principal Component (PC) features followed by Linear
Discriminant Analysis (LDA) to extract robust features
from the video frames of some major home human activities
such as walking, cooking, lying, exercise (i.e., dumb—
bell), eating, and sitting—down on a sofa, Utilizing the
features, recognition is achieved using each trained
Hidden Markov Model (HMM) per activity. Our home
activity recognition system achieves the mean recognition
rate of 95,8%.
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Development of high—fidelity electrocardiogram (ECG)
measurement system is of great importance in
U—healthcare solution, Active electrodes have been
utilized to measure daily ECG but they are very susceptible
to the motion artifact, In this paper, we propose a robust
ECG measurement method using orthogonally—placed
electrode pairs, The effectiveness of the proposed
method was evaluated based on the signal availability,
20% more periods were available compared to the
conventional lead using method,

Real time bio—signal monitoring technologies hold a
significant role towards ubiquitous healthcare, Obtaining
heart rate information using PPG is one of the most common
bio—signal monitoring systems, Nevertheless, PPG
sensor signals are easily corrupted by the motion artifacts
during exercises and movements, Thus, in this paper,
we present a development of a wrist PPG module
comprising an automatic stable PPG region detection
algorithm using wrist PPG signals and noise references
to overcome this limitation,
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The purpose of this study is on the design of a supervisory
program, The aim is to manage implementation effectively,
This supervisory program will manage an independent
diagnostic and treatment programs, Users easy access
to individual programs by the independent diagnostic
results of individual files can be obtained, Finally, using
the results files are used for integrated diagnostics,
Different programs to share data easily accessible
information to other users file management program was

developed based on integration, In addition, the diagnostic
program, each protocol was designed to perform
seamlessly, Diagnostics through the results of each file
is obtained, the resulting file using the Constitution to
perform diagnostics, the Constitutional Diagnosis was
made,
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We previously reported a U—Health monitoring system
that used a short—range wireless Zigbee network, In this
paper, a method of improving communication reliability
was investigated, Among several candidates, ACK—based
ARQ is simple and has a good performance, However,
receiving ACK for every packet imposes too much load
for the U—Health monitoring System that uses limited
wireless channels, Therefore, a NAK—based ARQ technique
was proposed,
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This study shape the core of the electromagnetic probe
for stimulation to acupoints was in order to optimize,
Using the power of the coil and the basic size is fixed.
Only the core of the coil geometry and finite strain analysis
simulation software was FEMM3_ 3,

As a result, the bottom of the top 5mm 1,.5mm conical
core of the virtual value of the output showed 16000
Gauss.
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In this paper, U—healthcare data integration system has
been designed and implemented using XML web service
and ASP.NET 2.0. The implementation shows the
proposed method could integrate the information from
the devices based on different platforms,
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A study on acupuncture point locations of whole body
is not enough, In this paper, therefore we make Guide
Program to inform acupuncture point locations of whole
body. This program show that picture of acupuncture
point locations and descriptions of acupuncture point
locations,
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It has well known that sleep posture affects the respiration
during sleep. Therefore, detection of sleep posture is
important to prevent sleep disorders such as snoring
and apnea, We measured -electrocardiogram(ECG)
without direct skin—contact using capacitively coupled
electrode for four sleep postures; supine, prone, right
lateral and left lateral posture, We established sleep
posture detection algorithm using the differences of the
ratio between QR amplitude and RS amplitude,
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‘Zero—heat—flow method’ is the most commonly used
device for measuring core temperature noninvasively,
This method was developed basing on thermal equilibrium
theory and requires more than 15 minutes to attain
saturation level, Trend line fitting technique is useful in
estimating the final result with limited amount of inputs,
Therefore, in this study, possibility of applying fitting
technigue in core temperature measurement is evaluated,
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In this paper, we developed web site for healthcare using
Net framework and ASP.NET 2.0, This website provided
to members health condition from several health
monitoring devices, So, members can check and ask
to their consultation doctor in every time and everywhere,
This website can help people enjoy their healthy life,
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In the former study, we proposed a new method measuring
body impedance using thigh—to—thigh current path,
which can reflect abdominal fat portion more sensitively.
The effectiveness of the method was studied by comparing
with the conventional foot—to—foot and hand—to—foot
current paths referenced to single—sliced computed
tomography (CT) image analysis, Measured body
impedances were compared with visceral fat area to
subcutaneous fat area ratio (VF/SF) calculated from fat
of abdominal CT single images with different sites, The
thigh—to—thigh current path showed higher correlations
than other current paths between L 2—L3 level and L4-L5
level,
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The linear accelerator systems are used for curing a
cancer that could be treated by radiotherapy. The multi
leaf collimator is necessary and important part at the
linear accelerator system, But, failures in the linear
accelerator system are steadily growing, In this thesis,
we are going to find out the appropriate solution of
troubleshooting,

It is expected that thesis will make efficient management,
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Textile electrodes based on nano—fiber technique are
a new, potential choice for bio—signal measurements,
In this research, different kinds of conductive polymer
sensors were compared in order to measure bio—potential
accurately, We developed PSB(physiological sensing
belt) and ECG sensor using wellness textile which could
be used for monitoring her/his own physiology anywhere
and anytime, Bio—measurement system consisted of 4
channel PSB and 1 channel ECG measurement circuit
with those sensors,
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In this research, we developed a digital taekwondo trainer
system based on the electronic protector was authorized
by the World Taekwondo Federation for the improvement
of user's training effects and athletic performances, Our
system consists of e—kick bag with sensors for sensing
hits, taekwondo trainer program and receiver for
interconnection of e—kick bag to program, Taekwondo
trainer system also has an advantage to improve training
effects and athletic performances such as hit—accuracy
and response time by appointing a hitting target for users
with 6 LED indicators,
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In this paper, we proposed a useful method to extract
physical activity using a triaxial accelerometer, A
Difference Absolute Mean Value (DAMV) was used as
a evaluation method, The DAMV was calculated for each
window of 0.5, 1, 5 and 10 second, We showed that DAMV
was enlarged according to increase walking speed and
the bandwidth of the filter. In a ubiquitous computing
environment, DAMV could be a useful algorithm for the
activity data management,
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In this paper, we developed a taekwondo trainer program
is available to analyze hitting—patterns for the
improvement of users training effects in the digital
taekwondo trainer system, The taekwondo trainer
program is a user interface to provide training courses
such as progress training of response time and stamina,
preparation training for real sparring by training scenario,
It has also characteristics which are to strengthen and
supplement user’s pros and cons by analyzing hitting
intensity and accuracy from training.
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The purpose of this study was to estimate the joint loading
changed by somatosensory stimulation during stair
descent, Motion capture data were collected by 3D
optoelectric motion tracking system that utilizes active
infrared LEDs and near infrared sensor and force plate,
Subject performed a stair descent in four conditions.
The obtained motion capture data was used to build 3D
computer simulation model to estimate joint loading. The
joint loading was changed with somatosensory stimulation
conditions,
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Biomedical Engineering Education and Career

Responding to the rapid growth of global medical device
industry, the number of Korean medical device
manufacturers is gradually increasing, who intends to
expand their business into the largest US market, In many
cases, they seem to have difficulties in clearing FDA's
product registration processes, because FDA regulations
are different from and in some aspects more stringent
than the KFDA’s, In this article, the FDA premarket
notification — widely known as 510(k) — procedure of
orthopedic implants is presented. Understanding the
specific FDA regulatory requirements and presenting
performance test results that meets the applicable FDA
requirements, guidance and/or other international
standards are important for successful clearance,

P02 A 257178 OI§SH S EUEO) W2 23
230l T A7
PS

Azl 2
zs2! Y3

3 o o oo
A
MEristm WAA|01Z s}
HECstD olgMRIB st}
SHEEtm A7 | STH LA
‘) 54
SHECfEtn Ho|QmC|ARE, THEISEX|7|7|HTAE

This study is to compare muscle strength between isotonic
exercise and isotonic & isokinetic exercise, Participants
are 10—man and 10—woman whom they are healthy without
medical history in shoulder and knee joint, We performed
experiment total 4—weeks that exercise 3—days a week
each exercise pattern, We measured shoulder and knee
joint torque with BIODEX once a week, The result showed
that isotonic & isokinetic exercise pattern significantly
improved muscle strength than isotonic exercise pattern,
Because that isotonic & isokinetic exercise pattern
supplied muscle strengthen and caused muscle
contraction, This exercise pattern can be used new
exercise training method for major athlete and normal
people, Also this pattern can be used rehabilitation
treatment,
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This study is to investigate the effect of muscle strength
in whole—body vibration, We performed experiment with
30—subjects and divided two groups. One group is
training group with whole—body vibration; the other is
control group with non—vibration, Training group is
supplied with whole—body vibration 4—days a week and
proceeded total 8—weeks, The results indicated that knee
joint peak torque improved significantly in training group
when knee extension and flexion using BIODEX unlike
control group, Because that whole—body vibration may
keep muscle tension and stimulate muscular fiber, This
study can be used new training mode to normal people
and rehabilitation or the elderly
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Biomedical Robotics
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The magnetic propulsion moving a magnetic device inside
a human body is very important issue in that the micro
robot without a power source can be moved by magnetic
propulsion to the target position as a cancerous tissue,
In this paper, we have analyzed the relation ship between
the cail current and, the acceleration of a magnetic body
which affects the controllability of the motion of a magnetic
device,
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The motion control of a small magnetized device using
the magnetize propulsion of MRI gradient coils has an
advantage of imaging which in helpful for the finding
of a magnetize core inside a living body. In this paper,
we have analyzed the effects of magnetic core —sizes
and MR gradient strengths inside the tube phantom
mimicking blood vessels in a clinical 3,0T MRI system,
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Exoskeleton system for human have been developed
to assist in improving upper and lower extremity function
in patient with paralysis due to cardiovascular accidents,
The proposed exoskeleton system is controlled based
on the EMG signals and the elbow joint torque, Motor
of exoskeleton could control the joint motion according
to the EMG signals which were acquired from two major
muscles around the elbow joint, EMG—based control
method can give active assistive exercises without
therapists, In this study, EMG—based exoskeleton system
was developed and tested for subjects with normal and
hemiplegic patients,
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This study is to assess the effect of customized insole
included pressure sensor on active ankle—foot orthosis
from signal change according to gait cycle and foot
pressure distribution and electromyogram during gait.
Before experiment, we manufactured customized insoles
of each subject using 3d—footscanner(Pedcad Gmbh,
Germany) and measured foot pressure distribution,
electromyogram by pedar—x system(Novel Gmbh Inc,
Germany) and MP150 EMG module(BIOPAC System Inc,
USA). The results of experiment showed that customized
insole included pressure sensor on pneumatic ankle—foot
orthosis display distributed foot pressure of the whole
sole and decreased muscle activity in gastrocnemius
during gait,
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Tissue Engineering and biomaterials

Pa-10 MA(Fibrin, Gelatin)/ZH(PEG—dA)
Slo|E2XIS 0|20t ZMIE MRQIXH BMP-2)2|
HEE % Hlw 9 Heparin =2 E3t
BMP—229| oA 17t

Bone Morphogentic Proteins (BMPs) have been success—
fully used for osteogenesis as an osteoconductive and
osteoinductive factor by being treated in media
exogenously, they have a disadvantage due to short
half—life of biological activity, In order to prolong the
activity of BMPs, many studies have reported various
delivery carriers or binding molecules such as heparin
that were subsequently applied to bone tissue
engineering. Herein, we evaluated natural (fibrin gel and
gelatin) and synthetic(PEG—dA) hydrogels for BMPs
delivery. And we also observed a heparin effects on
BMPs release by investigating osteogenic differentiations
of adipose—derived stromal cells (ASCs).
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Most bio—impedance spectroscopy (BIS) systems inject
sinusoidal current with a variable frequency into a sample
through a pair of electrodes and measure induced voltage
on a separate pair of electrodes. Impedance spectra
are acquired in a certain range of frequency, We found
that its accuracy decreases at high frequencies primarily
due to the deteriorated performance of the constant
current source at high frequencies, In this study, we
propose a design of a wideband BIS system using a
constant voltage source, It is based on the simple voltage
division between an internal resistor and an external
sample or load, We describe the design, construction
and performance of the new BIS system with 468Hz to
2.2MHz bandwidth,
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In this paper, we introduce a novel cylindrical channel
that generates coaxial flow without using glass
microcapillary or complicated silicon processing. The
fabrication of microparticles and microfibers using this
channel is demonstrated.
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Bare metal stents (BMS) often cause a condition called
restenosis due to the buildup of scar tissue around the
stent, Polymer coating process of ultrasonic spray
including ultrasonic atomization systems has well known
with one of technologies for surface coatings of
implantable devices, In order to control the roughness
and thickness of PLLA and PLGA coated on stainless
steel 316L stent, we have utilized ultrasonic spray method,
This method has enabled vibration frequency, gas
pressure and solution concentration to regulate droplet
size of spray and coating time, We have optimized the
polymer coating conditions for constructing upper
surface smoothly for drug—eluting stents (DES).
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The purpose of this study is to investigate influence of
organism activation solution (OA solution) on the animal
cell, We investigated reactions on the MG—63 cell in the
mixture with OA solution and DMEM—HG. The Cell was
incubated for 21days and the MTT assay is used for cell
viability test, The result showed that growth rate of cell
was rapidly increased after 6days and the optimal range
of mixture with DMEM—HG and OA solution for cell culture
is 12%~15%, Besides, the maximum value of growth ratio
could be observed at 15% and it was fourfold as compared
with control group(0%).
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With the increasing interest in biomedicine, the research
based on the drug delivery system (DDS) attracts a great
deal of attention in both industry and academia, Across
DDS, polymeric devices have been widely studied, where
sustained drug delivery is of great interest to improve
drug bioavailability and reduce dosage schedules, hence
better patient compliance, However, in most of polymeric
systems, programmed drug delivery (e.g. pulsatile drug
delivery) could not be easily achieved since the drug
is often released simply through polymer matrix, a rate
limiting barrier, Therefore, in this work, we prepared
tubular devices filled with either biocompatible polymer
or a drug and assembled them in a way that depending
on the length of the tubes filled with polymer, the times
for the drug to get released could be accurately tailored,
We prepared four different types of assembled tubular
devices and their drug release studies are now in
progress.
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There is a delamination of the sub—micrometer scale
between polymeric layer and metal surface after
electrospray coating. This separation inhibits interfacial
adhesion between them, leading to unstable state in their
adhesion, We introduced nanocoupling concept by the
grafting method such as surface—initiated polymerization,
L—lactide was grafted by surface initiated—ring opening
polymerization from the hydroxyl group generated by
oxygen—plasma discharge on stainless steel, Subse—
quently, poly(L—lactide—co—glycolide acid) solution is
coated onto the polymeric layer—grafted metal surface
by electrospraying for fabricating robust and bulky film
for biomedical implants including drug—eluting stents,
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Biodegradable Mg—10%Ca binary alloy was cast and
corroded in Hanks’ solution for the evaluation of in—vitro
corrosion, The corrosion mechanism was investigated
by electron energy loss spectroscopy (EELS) and energy
dispersive spectroscopy (EDS) attached on transmission
electron microscopy (TEM). Mg.Ca phase in lamellar
structure was first attacked in Hank’s solution, In the
corrosion of Mg>Ca, Ca rather than Mg diffused out and
oxygen diffused in, As the results, the Mg.Ca phase was
transformed to nanocrystalline MgO, The eutectic Mg
particle consisting of Mg—Ca alloy was also corroded
but the corrosion rate was very slow on the particle
surface,
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Because we have body ownership, we perceive our body
as an object distinct from the external world. In previous
research, visual and tactile were used for method to
manipulate the body ownership, In this study, using virtual
reality technique, we try to induce body ownership
through the Agency and try to measure body ownership
by objective and subjective method. As a result, when
human has the Agency, we proved that human has body
ownership to virtual arm, which opened up the possibility
that an entire virtual body could be felt as one’s own
in virtual reality application or online game,
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THR(Total Hip Replacement) is useful therapy technique
for the arthritis, rheumatism, congenital malformation and
traumatic arthritis, However, excessive walking load in
the hip implant causes the periprosthetic fracture,
prosthetic failure and recurrent dislocation, In the present
works, the stress under the wakling load are analysed
using the finite element mathod and the mechanical safety
evaluated for the hip implant,

The aim of this study is to analysis the biomechanical
properties of reconstructed ACL bundles during different
knee flexion angles, Impingement between reconstructed
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ACL and surrounding structure causes a limitation of
ROM resulting in failure of graft material, With a base
of this concept, we intend to qualitatively and
quantitatively analyze the impingement phenomenon
between ligament by ligament or ligament by surrounding
bone according to degree of knee flexion using finite
element model (FEM) analysis,

P21 BT A] XEX|HiHo]| 2 |eg stiffness BiZ}

o

1,2 1,2 = 1,2 12 5

OIFE'Y, YHR', 0la|Y'? AFAY FM
1,2 =

ML, PYE

When humans hop in place or run forward, they adjust
leg stiffness to accommodate changes in stride frequency
or surface stiffness, Leg stiffness can be defined as the
ratio of ground reaction force (GRF) to Center of
Mass(COM) displacement, joint stiffness can be expressed
as the ratio of joint moment to joint angular displacement
using torsional spring model. The purpose of the present
study was to determine how humans adjust leg stiffness
over the difference between soft landing and stiff landing.
Stiffness of soft landing was compared with that of stiff
landing.
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This study was to analyze the assist characteristics for
the plantarflexion torque in elderly adults wearing
pneumatically powered ankle exoskeleton, To find
characteristic of platarflexion motion, we compared a
muscular stiffness force of a soleus muscle and isokinetic
plantarflexion torque between each 15 young and elderly
adults, The experimental result showed that a muscular
stiffness force of a soleus muscle with control was reduced
and plantarflexion torque of an ankle joint only wearing
ankle—foot orthosis was reduced but a plantarflexion
torque with control was increased.
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Stroke is the second leading cause of death, and causes
the disorders of sensation, motor function, cognition, and
language. This study proposes a rehabilitation system
utilizing the rehabilitation blocks automated by RFID (radio
frequency identification) technique, The application
program in the host PC detects the movement of the
blocks, tracks the game flow, and calculates their time
intervals. The time intervals are decomposed to upper
limb function and cognition terms., The application
program was implemented and tested with four healthy
subjects, with the mouse interface to simulate the RFID
reader units, Each game phase was traced without any
difficulty,
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This study is to investigate correlation between weight
load and air pressure load for lower limbs muscular
activity, The subjects are all 10—people who are healthy.
Exercise performed 3—days a week and measurement
is once a week, We measured rectus femoris, biceps
femoris, tibias anterior, gastrocnemius for muscular
activity of lower limbs, The result is that muscular activity
in lower limbs is similar significantly regardless of load
pattern, But 4—weeks of exercise later, muscular activity
in air pressure load is higher than weight load. We
indicated that exercise instrument using air pressure load
is enough to create exercise effect and more safety,
Finally by using air pressure load we create new type
healthcare instrument for healthy man and elderly,
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This paper is to investigate the effect of postural balance
ability on whole—body vertical vibration, We perform
experiment with 30—subject and divided two group. One
group is training group with vibration the other is control
group with non—vibration, Training group is supplied with
whole—body vertical vibration 4—days a week and
proceeded total 8—weeks, The results indicated that
whole—body vertical vibration can enhance the postural
balance ability, This study can be used new training
mode to normal people and rehabilitation or the elderly,
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The frequency response of the implantable microphone
placed under human skin tissue should be considered
to optimize the performance of fully implantable hearing
devices, But it is difficult to measure the output
characteristic of the implantable microphone, Therefore,
it is useful that development of estimating method for
output characteristic of the microphone implanted under
the skin by simulation, In this paper, we proposed the
electrical model of the implemented implantable
microphone to analyze the frequency response changed
by skin tissue and diaphragm size, And we verified that
the simulated results are similar with the experimental,

P3—27 Visual Contribution Effect on Postural
Control with Aging
Jang—Ho Park, Chul-Hyun Kim , Umar Farooq,
Seung—Hun Park
Department of Biomedical Engineering, Kyung Hee
University, South Korea

The present study analyzed the postural control using
stabilometry device and our aim was to check whether
visual contribution on postural control changes with
aging. Romberg'’s test comprising 30s of recording with
eye—open and 30s of recording with eye—closed was
performed by total 63 healthy subjects (age: 18—67),
Romber’s index (RI: reflects visual contribution on postural
control) of center—of—pressure (COP) based parameters
were analyzed and Rl of total length (TL: reflects postural
control efficiency) was significantly decreased in elder
people group. This could indicate that more visual
contribution is required due to deterioration of other
functions for maintaining postural equilibrium with aging.
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Our aim of study is to identify whether or not Engineering
Composite Beam Theory (ECBT) is useful to evaluation
of biomechanical efficacy of Ibandronate and Paclitaxel
used for treatment of metastatic bone tumor
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Cardiovascular Engineering
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The pulsatile ventricular assist device should maintains
the blood outflow, Due to the structural limitations of
pulsatile pump, the power consumption of actuator have
different values according to the periods of blood inflow
and outflow, In addition, because the actuator presses
against the blood sac and retract without contact with
other substance repeatedly, the relation of output power
and blood outflow is not linear, In this paper, It was possible
that stable operation for abrupt load or physiological
change based on time—position at moving time,
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We developed a novel technique for estimating systolic
blood pressure (SBP) based on electrocardiogram (ECG)
and ballistocardiogram (BCG). The BCG was non-—
constrainedly measured using a weighing scale type
sensor, and as a BP correlated parameter, R—J interval,
which was defined as the time difference between the
ECG R—peak and BCG J—peak, was employed for
evaluating and estimating beat—to—beat BP, Under a BP
varying experiment with a Valsalva maneuver, the R-J
intervals were calculated at every beat and a systolic
blood pressure estimation equation was established
using linear regression analysis,
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The opening time of aortic valve can be measured by
using vascular impedance from the artery to the skin
above ventricular muscle, To measure the opening time
of aortic valve we developed the impedance measuring
system that has the 40 kHz alternative current generator,
low noise sinusoidal oscillator, precision voltage—current
converter, Preamplifier, analog filter—amplifier, controller,
control program, external monitoring program and
analyzing program, We did in—vitro experiment to
evaluate its efficacy and accuracy,
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In this paper, Radial stiffness, Flexibility and Foreshorten—
ing of Performance evaluation for the stent were studided
by deformed analysis, Exsiting studys have put emphasis
expansion behavior and mechanical properties of stent,
But, The focus on this study is the effective evaluation
for respective meterial at expanding stent, FEM analysis
is useful for analyzing the relationship between stent
structure and stent material and will contribute to
development of new stents,
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Pressure is one of the most important elements for analysis
of fluid dynamics, Blood pressure has an influence on
blood vessels and blood dynamics, Furthermore pressure
difference gives information about blood flow like an
energy loss, Unfortunately, it is difficult to measure
pressure or pressure difference in vessels, The simplified
Bernoulli equation is used to calculate the pressure
difference in many clinical situations, but it has unrealistic
limitations, For realistic pressure difference measurement,
we got the data of pressure difference from experiments
and drove formula,

Blood pressure is one of important indicators in order
to diagnose cardiovascular disease. In blood pressure
measurement, ausculatatory method is gold standard
method, In order to apply auscultatory method to
automatic blood pressure measuring devices, several
weaknesses are needed to resolve, For instance, a
exposed sensor or microphone should is placed on the
brachial artery with the cuff and is easily affected by
the background noise during measurement, In this study,
we suggest is to measure blood pressure using an built—in
condenser microphone for compensating weakness of
auscultatory method and simple measurement,
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The purpose of study is to separate posture and to estimate
energy expenditure using acceleration and electrocar—
diogram, The experiment was processed in laboratory
environment by the designed protocol, Acceleration and
ECG were acquired, and gas analyzer was used for getting
reference metabolic rate during the experiment, Data
of acceleration and ECG was segmented, and then each
segment was classified to static or dynamic activity in
first step, The static activities were separated to postures
such as lying, sitting, and standing. Finally, estimating
equation of energy expenditure was derived through
linear multiple regression analysis of data set for dynamic
activity.,
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Recently, because of the importance of removing 60Hz
noise, when ECG recording device is developed, DRL
circuit is applied for elimination of the noise. In spite
of using the noise removal circuit, components which
have non—ideal characteristic make the noise remains,
The remaining noise is distorted during the DRL signal
and input noise signal is combining but still is correlated
with the input noise, By using this redundant noise as
a reference of the adaptive filter, the 60Hz noise can
be removed effectively, The goal of this study is to remove
the power—line interference from ECG measurement using
adaptive filter and DRL signal,
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Photoplethysmography is invasive technology that
measures indirect blood volume, and monitors
cardiovascular, respiratory activity, and assessment of
autonomous nervous system through vasomotive, The
mechanism of PPG is similar to blood pressure, and there
are various researches for estimating blood pressure,
Main factors of PPG are PPG amplitude and pulse arrival
time, Previous researches proposed estimation—algorithms
based on multiple linear regressions, it should have high
correlation coefficient between systolic blood pressure
and factors in PPG, The aim of this is investigated valid
period for improving correlation coefficient,
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In case of rarely occurred arrhythmia, it is difficult to
diagnose in the short time observation, Usually, expert
diagnoses arrhythmia using long term data but checking
the long term ECG data directly is very inefficient, In
this paper, an abnormal signal was detected using a
comparison of trajectory between normal VCG(Vectorca—
riogram) and abnormal VCG, And it can use a diagnosis
of the arrhythmia due to recorded abnormal signal.
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A method to test nonlinearity in nonstationary biomedical
signals is presented and applied to RR—interval recorded
during sleep, The method is based on identification of
time varying autoregressive models through expansion
of the time varying coefficients onto a set of basis
functions, It is combined with time varying sample entropy
discriminating statistic to assess nonlinearity. The
recordings of the electrocardiogram were acquired from
MIT/BIH polysomnography database, Nonlinear dynamics
were detected in all sleep data, especially when certain
sleep stage was sustained for a long time,
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The purpose of this study was to suggest the method
of measurement for aerobic exercise capacity using
cardiac output (CO) derived from PPG signal, In order
to measure CO from PPG signal, we used the pressure
recording analytical method (PRAM), For this experiment,
6 healthy university students who have variety exercise
capacity participated in the research, By given protocol,
they run on the treadmill for Stimes, After each exercise,
we got a PPG signal from the Finometer(Finapres
Measurement Systems), We show that the slopes of person
who have strong exercise capacity from evaluation of
CO at each exercise gentler than that of people who
have not,
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For an early diagnosis of atherosclerosis, the use of
balloon impedance catheter in which the polymer—based
flexible microelectrode arrays are integrated has been
investigated, According to the inflation of balloon, the
electrodes located at the balloon surface are close to
the intima and contact to the inner vessel walls, In this
situation, the impedance measurement of vessels can
be determined not only by the tissue components but
also by the electrode configuration, This article reports
the penetration depth of intravascular impedance
measurement with the electrode array of Wenner Alpha
type with respect to the separation distance between
the electrodes,
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The air conduction hearing aids are generally used
rehabilitation device for hearing impaired person,
Recently, the usefulness and convenience of binaural
hearing aids are enlarged by the wireless communication
technique, In this paper, we design and implement the
development board for binaural hearing aids chip. The
implemented board has DSP, FPGA and communication
module, We can design and verify the algorithm and
HDL code for binaural hearing aids chip in the
implemented board,
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Medical Imaging
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Due to phase aberration in soft tissues, using a constant
sound speed during dynamic receive beamforming in
medical ultrasound imaging leads to degradation in image
quality. To enhance contrast and spatial resolution, sound
speed needs to be estimated and utilized for receive
beamforming, In this paper, a mean sound speed
estimation method is presented based on image analysis,
In the proposed method, multiple ultrasound images are
generated by changing sound speed and evaluated to
determine optimal mean sound speed. From phantom
experiments, the proposed estimation method provides
less than 1% error (i.e., 1470 m/s vs, 1460 m/s).
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The display pixel based focusing (DPBF) method can
remove blurring artifacts from scan conversion, However,
when sector scan is used with DPBF, blocking artifacts
occur as field of view increases, In this paper, a new
compounded direct pixel beamforming (CDPB) method,
which can eliminate not only blurring artifacts but also
blocking artifacts, is presented, In this method, each
display pixel is obtained by linear interpolation of two
beamformed values from two adjacent scanline data,
From phantom experiments, the proposed method
provides a better image quality than the conventional
and DPBF methods.
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Magnetic resonance electrical impedance tomography
(MREIT) uses the magnetic flux density generated due
to current injection to produce conductivity images of
an object, This magnetic flux density can be measured
using an MRI scanner with a suitable pulse sequence,
Balanced SSFP (b—SSFP) pulse sequence was recently
proposed in MREIT, It offers higher SNR and high phase
sensitivity to current injection, In b—SSFP pulse sequence,
a certain number of RF pulses are applied before data
acquisition to reach steady state, This number is
dependent on flip angle, T1 and T2 value, In this work,
we study the effect of current injection on the number
of RF pulses required to reach steady state of b—SSFP
signal,
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The purpose of DSC(digital scan conversion) in a
ultrasound imaging devices is to translate acquired data
in non—cartesian coordinate into cartesian coordinate
for image devices and processing, A commonly used
in interpolation method for coordinate transform is simple
like bi-linear interpolation cause of trade off image quality
for speed. This study presents a GPU based high speed
digital scan conversion for ultrasound images. Due to
GPU's speed and parallelism, it is one of useful methods
which can substitute for traditional DSP,
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To finding of small cancerous tissues is important but
hard to know the exact position in human breast, The
x—ray elastography is a new attempt to find cancerous
tissues by using the difference of stiffness between a
normal tissue and a cancerous tissue, In this paper, we
have calculated the displacement which is needed to
find the elasticity in the breast—mimicking phantom by
using the normalized cross correlation and the density
of structural tissues,
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As a result of the development of biotechnology, the
images analysis technique for electrophoresis gels to
analyze genetic information, For this purpose the location
and quantity of each band in a lane should be measured,
But some case the image is tilted, In that case the work
for search a lane is difficult, In most of existing study,
the solution called semi—automation which modified to
tilted image by user and the solution which In this paper,
an image of the band when tilted, automatically, without
user intervention in order to make the image vertically
Lane, mean and variance of gray images is proposed
to take advantage of, Vertical Gel Image projection to
obtain the mean and variance of the average value of
the variance is the biggest, you can find the vertical
lane,
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Chromosome—polarities are often decided from the
centromere positions, However their detection is not easy
and the detection error even affects to the chromosome
classification itself, We present a new polarity—free
approach for the classification of chromosomes, Features
extracted from density profile of the test data are examined
twice against the training data in forward and reverse
manners, resulting in an extension of k—NN method,

P3-50 Validation of Complete Data OSEM
Approaches to Edge—Preserving
Image Reconstruction for Emission
Tomography
Van—Giang Nguyen and Soo—Jin Lee
Department of Electronic Engineering, Paichai University

We investigate performance of the complete data ordered

subsets expectation maximization (COSEM) algorithm

applied to edge—preserving image reconstruction for

emission tomography. In this work we consider the MAP
approach with convex—nonquadratic penalty functions
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for edge—preserving reconstruction, According to our
experimental results, while the COSEM—MAP algorithm
is not as fast as the conventional block—iterative MAP
algorithms like the block sequential regularized EM, it
provides globally converged results without requiring
a hard—to—find relaxation parameter, which is important
for clinical applications,
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Parallel multi—channel, multi—frequency EIT system
consists of 16 independent current sources and 16
voltmeters, It requires a careful calibration to minimize
systematic errors for the recently developed KHU Mark2
EIT system, Current source calibration is maximization
of output impedance using multiple generalized
impedance converters, Phase and gain calibrations are
used for voltmeters, Phase calibration nulls out the total
system phase shift, Gain calibration for each voltmeter
compensates frequency dependence and channel—
dependent voltage gains of all voltmeters, We made
16—channels calibrator system for it, We obtained 1MQ
minimal output impedance of the current source in the
frequency range 10Hz—500kHz, The reciprocity error was
as small as 0.1% after voltmeter calibration,
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Multi—anode position sensitive photomultiplier tube
(PSPMT) is widely used for small field—of—view gamma
camera and PET, However, the anode gain non—uniformity
of this device is a limiting factor that degrades the intrinsic
performance of detector module, The aim of this study
was to develop a gain compensation method for the
multi—anode PSPMT. The uniformity of input current into
the charge division circuit was significantly improved
by using the gain compensation method: (SD: 15.7%—
2 7%, max/min: 2,0—1.2) for H8500 (n=11) and (SD: 19.6%
—2.4%, max/min: 3,5—1,19) for H9500 (n=2), We
demonstrated the feasibility of an efficient and inexpensive
compensation method for multi—anode PSPMT,
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We proposed a new DOl enable detector design in which
DOl dependent light dispersion is tailored by the reflector
grid made of reflector trips in triangular—teeth shape,
In this study, we built and investigated the detector for
the experimental verification of this design. The detector
module consists of a 22 x 22 array of unpolished LYSO
crystals (2.0 x 2.0 x 28 mm®) and Hamamatsu H8500
multi—anode PMT. We obtained the initial performances
of our prototype DOI detector: average DOI resolution
of submillimeter, energy resolutions of 16,2 ~ 20,2% and
time resolutions of 1.22~1.82 ns for individual DOI
positions,
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We used a semi—automated CC segmentation scheme,
parameterization of segmented CC and diffusion tensor
imaging to investigate the relationship between callosal
extents and structural properties in 47 right—handed
healthy adult subjects, The callosal extents and structural
properties were measured by the callosal thickness and
diffusion indices (fractional anisotropy (FA), mean
diffusivity (MD), axial and radial diffusivity), respectively,
The results demonstrated significant positive correlation
in callosal posterior body and isthmus, Based on this
result, we suggested that not only the structural properties
but also the extents of CC have to be used in estimating
the inter—hemispheric connectivity in healthy adult
population,
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The RF signals of MRI significantly affect the performance
of PET requiring careful shielding of electronics and signal
cables, This paper focused on comparing energy and
time resolutions, and trigger rates of Multi—Pixel Photon

Counter (MPPC) PET detector module between the inside
and outside MRI, Single—ended signaling and differential
signaling were introduced to evaluate noise reduction
ability, Various signal cables such as coaxial cable,
S/UTP, and S/STP used to compare shielding effect,
The differential signaling technique was found to have
a resistance to electromagnetic interference inside MRI,
However, we found shielding of electronics and signal
cables is more important issue,
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Alzheimer's disease (AD) is known as gray matter (GM)
disease, In DTl analysis, the most of recent study approach
a abnormalities between healthy normal and AD using
Voxel—-based morphometry style (VBM) to find local
changes in GM, However, the above methods have some
limitations related to local misalignment of structures and
ambiguity to choosing the smoothing extent still remain
in problems, The surface—based approach for investigat—
ing group differences can improve accuracy for
measuring abnormalities of GM morphology in AD rather
than volumetric analyses, The purpose of present paper
was to investigate GM micro— pathological abnormalities
in AD patients,
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Purpose of this study is establishing ["C]Sertralinekinetic
model in human brain, Sertraline is an antidepressant
of the selective serotonin reuptake inhibitor, Dynamic
[”C]Sertraline Brain PET scans were acquired during
90minutes (n=3) or 120minutes (n=2). Input function
simultaneously measured by blood sampling from the
radial artery, Time—activity curves at putamen and
caudate were obtained from dynamic PET data by drawing
volume of interests on co-registered MRI with PET,
Three—Compartment models with irreversible and
reversible, Two—Compartment models with reversible
were tested, Models were compared using the Akaike
information criterion (AIC) and the F—test to find the best
model of ["ClSertraline.
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A number of studies from imaging data have confirmed
neuroanatomical correlates of intelligence with various
cerebral characteristics, such as the size of the brain,
the volumes of subcortical and cerebellar regions, the
thickness of the corpus callosum, the amount of
intracranial tissue and the thickness of the cortex as
well as cortical convolution as a degree of cortical folding.
A study investigated the variation of the Fractal Dimension
through analysis of cortical thickness, sulcal depth, and
folding area, which reflected the cortical complexity.
However, studies related to intelligence assessing all
possible aspects of cortical structure have been little
addressed, To extend previous findings, in this study,
we first set out to predict the human intelligence with
cortical surface area, cortical thickness, cortical
convolution(degree of cortical folding) and sulcal depth
that were able to represent structural characteristics,
The aim of this study was to predict the human intelligence
by characteristics of cortical structure,
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In this study, We describe hippocampus segmentation
using group specific template that maked old subject
data, The method use TOM software to make group
specific template and SPM software to segmentation and
registration, We compared a difference of template that
ICBM template and group specific template, The Relative
Error compared with ICBM template was less than 14%,
The Similarity index compared with ICBM template was
over than 7%,
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Biomedical Optics
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Retina is only one site where monitoring vessel’s condition
is possible in real time and data can be obtained
repeatedly without dissection or radiologic imaging study
with the help of enhancing agents., Recently many
researches show that the correlation with smaller retinal
vessel diameters and variation in retinal arteriolar caliber
is an important sign of systemic hypertension, and lower
retinal arteriole to venule ratio (AVR) can predict the
risk of hypertension, Therefore we suggested automated
method for the accurate, fast and convenient measurement
of retinal vessel diameter,

X—ray equipment used to diagnose a patient has a big
defect of a patient's exposure to radiation caused in
irradiating X—ray to the human body, ICRP restricts the
permissible exposure dose of the human body. So in
case of the X—ray equipment for diagnosis, a operating
frequency, a tube voltage, a tube current and irradiation
dose have influence on the exposure. And their
reproduction must be secured to secure safety in
diagnosis, In this study, | fabricated a High tension
generator of a full-wave rectification type using a LC
resonant inverter, And in order to evaluate the capability
of the fabricated equipment, | performed radiation
characteristics experiments,
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Urodynamics assesses how the bladder and urethra are
performing their job of storing and releasing urine,
Recently, catheter is used to check the condition of
bladder and sphincter muscles, These test are painful
and also very shameful, Near Infrared Spectroscopy
(NIRS), can check the condition of bladder more
comfortably without pain, NIRS include patient monitoring
and non—invasive diagnostics, such as monitoring blood
flow and tissue oxygenation status to assess physiologic
and metabolic conditions. This paper presents results
of some basic experiments using three types of near
infrared laser—diode systems,
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We demonstrate high speed spectral domain polarization—
sensitive optical coherence tomography (SD—PS—OCT)
based on a single line—scan camera with 1024 pixels
at 1.3um and an 2x1 optical switch, The measured axial
resolution and sensitivity were 8.2um, 107.1dB,
respectively, Furthermore, we improved a sample arm
to make progress the measurement convenience and
the flexibility with the hand—held typed probe using an
articulated arm for clinical applications in dermatology.
The intensity, phase retardation, optic axis orientation
images of rat tail tendon ex—Vvivo and the averaged
birefringence slop of the human hand in—vivo were
acquired comprehensively via Stokes and Jones
calculation methods,
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In this study, we describe the feasibility of developing
a fiber—optic temperature sensor using a thermochromic
pigments such as N102, A fiber—optic temperature sensor
is capable of monitoring the temperature of a human
body using the color change of the thermochromic pigment
according to the temperature variation, We have
measured the intensities of reflected lights due to the
color change of the N102 by using of a PMT, The
relationships between the temperatures and the output
voltages of PMT are determined, and the measurable
temperature range of the fiber—optic sensor is from 30
to 35TC.
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In this study, we have fabricated a fiber—optic pH sensor
using a phenol red immobilized in sol—gel film which
is coated on the distal—tip of an optical fiber by
dip—coating, The emitting light from a light source is
guided by optical fibers to the pH buffer solutions, and
the optical characteristic of reflected light is changed
in the sol—gel film according to its color change, Therefore,
we have measured the intensity of the modulated light,
which is changed due to the color variations of sol—gel
film at different pH values, by using of a spectrometer
for spectral analysis,
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In this study, we have fabricated a square scintillator—
optical fiber dosimeter using a square organic scintillator
and a plastic optical fiber for measuring relative dose
in skin and build—up region with 6 MV photon beam,
Also, we have measured relative doses according to
thickness of scintillators in skin and build—up region,
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In our previous study, we reported that differential
neuronal activity changes in rat olfactory nervous system
to various odor stimulations were observed and accurate
discrimination of odor chemicals can be carried out by
decoding simultaneously recorded many neuron
activities, In the present study, we examined non—
invasively odor—induced hemodynamic changes on the
rat olfactory bulbs using near—infrared spectroscopy
(NIRS) and found that NIRS has a potential in this
application,
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Surface plasmon resonance is well-known as an effective
optical technique for a quantitative detection of protein
concentration, Since no exact quantitative analysis
method for calcification of osteogenesis has been
proposed, in this study, we develop an angle—scanning
SPR biosensor that measures accurately an amount of
calcification in MC3T3—el cells, The amount of
calcification is sufficient to induce the SPR angle shift
and calcified volume could be detected in real—time
without any labeling technique, This study reveals that
optimized SPR sensor is useful to analyze the calcification
from the living cells and feasible in other clinical areas
based on surface reactions,
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This paper reports aggregation index measurement
method using a pneumatic pump to agitate whole blood
dropped in a test chamber which is fabricated by PDMS
brick, In order to disaggregate whole blood formed as
a rouleaux form, Air compression is applied using the
air compressor, A laser diode and a PMT are used as
a light source and receiver, respectively, Data analyses
are conducted with Labview program using the light
intensity received by PMT, As a result, The Al data
measured by proposed method show consistent
information on whole blood cell, Thus, this method
proposed in this study would be applicable in blood
characterization at clinical applications,
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The anticancer activity of cisplatin—loaded magnetic
nanoparticles was investigated, Three different magnetic
nanoparticels, FesOs, Au—Fes0s, and Fe30,—APTS—
cisplatin used to compare anticancer activities using the
magnetic hyperthermia system by applying AC magnetic
force on iron—laden tumor cell phantom, It has been
successfully demonstrated that magnetic nanoparticles
can be used to acceptable heat generation for cancer
treatment, Moreover, anticancer drug nanocarrier, FezOq
—APTS—cisplatin might prove to be useful in site—specific
delivery, treatment by magnetic hyperthermia and
chemotherapeutic activity by releasing anticancer drug.
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For a sensitive diagnosis or drug development, it is
increasingly required to employ label—free cell—-based
assays, One of those assays is the electrode—based cell
chip with electrical impedance spectroscopy, which
enables to non—invasively characterize the physiological
and morphological changes of cells in real time, This
article reports the sensitivity analysis of cellular
parameters (e.g. cell membrane, intra or extra cellular
resistance) with respect to the system parameters of
electrical impedance measurement.

ra-72 A71718% SD-OCTE 9Iot 2 g
A7 |Lb= QAL HIE

[

Gold coated iron—oxide nanoparticles have been
synthesized by a thermal decomposition and stirring
method to identify targeted specific living cell for
molecular optical imaging. The gold coated iron
nanoparticles displayed a significant absorbance due
to the surface plasmon resonance of Au shell and
superparamagnetic which was characterized due to the
presence of the iron cores, Strong magnetic susceptibility
of superparamagnetic nanoparticles and high light
absorbance of Au coated nanoparticles combined with
an externally applied magnetic field offers attractive
possibilities in biomedicine and research in targeted drug
delivery, molecular imaging, magnetic bio—sensing,
magnetic separation, and magnetic hyperthermia,

P3-73 Fabrication of Silane—Coated Fe3;04
Nanoparticles Containing Cisplatin
for Anticancer Drug Nanocarrier
Yosefine Arum', Yejin—Ji', Ja Sung Koo',

Young Jin Song‘, Junghwan on?

1Department of Mechatronics, Pukyong National
University, Busan, Korea

“Biomedical Engineering Department, Pukyong National
University, Busan, Korea

In this study, water dispersible nanoparticles have been
made by conjugating FesO4 nanoparticles with 3—amino—
propyltrimethoxysilane (APTS), Then APTS—Fe;04 was
used as nanocarriers for cancer drug, cispatin, In this
system, cisplatin was loaded to Fe;0,—APTS. The
molecule structures and magnetic property have been
characterized by X—ray diffraction (XRD), transmission
electron micrographs (TEM) and superconducting
quantum interference device (SQUID). The extent of
cisplatin—APTS— Fe304 cell uptake was evaluated /in vifro
to human cervical carcinoma cell line HelLa by labeling
cells with Prussian blue stain, The result showed that
cisplatin—APTS— Fe;O4 nanoparticles are rapidly associated
with the cells and saturation is typically reached within
the 24 h of incubation at 37°C. In addition, the MTT assay
result showed that hostile effects on cell function is the
evidence of reduction in metabolic activity.
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Avrtificial neural network modeling based on software has
limits to model a real brain, To break these limitations,
neuron—on—a—chip technology which uses microelectrode
array(MEA) is studied recently. Neurons compose a neural
network on MEA and generate signals, It lowers the
complexity of the brain that helps researches easier,
In this research, neuro—robot training system based on
neuro—robot interface system is developed. Neural
network is trained by various set of stimulation and the
level of training is analyzed by tracking neuro—robot
behavior,
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In this study, BIS and power annalysis parameters (SEF,
SMR, ADR, ATR, BDR, BTR, DTR) were compared and
analized to evaluate the depth of anesthesia, BIS and
EEG signal were measured during general anesthesia,
and acquired raw data were analyzed after pre—
processing, As the result of analysis, the parameters
could be classified into two groups, parameters(SEF,
SMR, BDR, BTR) of direct correlation with BIS and
parameter(ATR, ADR, DTR) of no correlation with BIS,
In the further study, the availability of these parameters
will be studied more,
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Avrtificial retina is a technology to restore impaired vision
using an implanted microelectrode array which stimulates
retina nerve cells, We used a phosphene image that
generated by simulation of artificial retina with 32X24
electrodes for obstacle avoidance performance
evaluation, Three normal subjects participated in this
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study. We measured walking speed of experimental
courses that include obstacles avoidance task, The
results showed that walking speed increased and
saturated as the experiment repeated eight times, It
indicates that training is an effective method to restore
vision by artificial retina,

In this paper, we present an implantable electrical
stimulator for regeneration of defected peripheral nerve,
The implantable electrical stimulator was fabricated on
a polyimide—based conduit with an integrated electrode,
a stimulation chip and a battery, The stimulator was
implanted in experimental animals with 7 mm defective
sciatic nerve and electrical stimulation was continuously
applied between the nerve stumps, The effect of electrical
stimulation on nerve regeneration was evaluated, The
functionality was evaluated by nerve action potential
recording and immunohistochemial staining.
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The aim of our study was to classify various mental tasks
designed to elicit different brain responses with higher
classification accuracy than those in the previous studies,
To this end, we proposed a new method to extract features,
which uses spatiospectral patterns of brain electrical
activities, In order to verify the proposed method, four
volunteers took part in the test experiment when they
were required to carry out four different mental tasks
according to our experimental paradigm and EEG data
were recorded at 32 electrodes mounted on their scalp
according to the extended international 10—20 system,
Both the conventional and the proposed analysis methods
were applied to the measured EEG data so as to compare
classification accuracy between the two methods, The
mean classification accuracy for the conventional method
was 57.5%; while that for the new method was 69,68%,
thereby suggesting that the proposed method would be
a promising alterative to enhance the performance of
mind—reading systems,
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Brain—computer interface (BCl) is becoming a new way
of communication for individuals with severe motor
impairments or those who have no other options for
communication but using their brain signals, To detect
and classify different mental states of the individuals
using electroencephalogram (EEG), various features
have been suggested such as self-regulated sensorimotor
rhythms, event—related potentials (ERPs), and steady—
state visual evoked potentials (SSVEPs), However, the
possibility of selective attention to desired stimulus is
not fully studied over modalities, In the present study,
we investigate a new paradigm to classify the individuals’
intention using EEG responses to auditory selective
attention (ASA) task.

P3-80 Extraction of Imagined Hand
Movements signals from Raw EEG

Fozia Rajabdad, Jang—Ho Park, Seung—Hun Park

Department of Biomedical Engineering, Kyung Hee
University, South Korea

Communication only by plain thoughts in Brain Computer
Interface allows human to control devices through
electroen—cephalo graphic (EEG) brain signals, The
proposed idea removes electro—ocular graphic (EOG)
artifacts (noise parameter) from, beta (13—26 Hz) and
mu (8—12) Hz of EEG, using adaptive noise cancellation
(ANC) which is a very good technique for long and
multifaceted data, Low pass Equi—ripple filter was used
as a preprocessor for extraction of beta and mu rhythms
from EEG band. These extracted features can be classified
using support vector machine which is a powerful tool
for classification of regression problems by using only
small set of data,

U-Health, eHealth Technology
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Most algorithms in digital hearing aids(DHA) depend on
input signal—to—noise ratio(SNR), because they use only
single channel information, To improve input SNR by a
microphone array, we applied broadband beamforming,
providing a frequency invariant response which is
desirable in signal processing. Through 2-—stage
optimization, we calculated the beamformer response
and finite—impulse—response(FIR) filters for each
microphone, We performed a simulation on Simulink to
judge if the beamformer is practically useful on a real—time
system, The result showed about 11 dB SNR improvement
when the noise was at 120° azimuth and that this approach
is capable of attenuating noise from behind,
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In this paper, we simulated the companding and observed
spectral analysis, Companding is based on two—tone
suppression that is human auditory system phenomenon,
Hearing impaired person are lower spectral resolution
and temporal resolution than normal person, so spectral
enhancement technique is need to them, Companding
is enhanced spectral contrast and reduced spectral
smearing, Consequently, after simulations of the two
cases, spectral peak and valley differences were
increased by using the companding strategy.
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In this study, error Analysis of NTC thermistor calibration
equations that Stein—Hart, Hoge—2, and 2—parameter,
A simple voltage divider circuits for temperature sensing
were constructed, Divider resistance was measured by
mixed signal processor built—in ADC,

5 NTC thermistor are connected in parallel with different
divider resistance was measured, 5 sensor placed in
water bath at the same time, resistance values were
measured at 6 set temperature, The average resistance
values for each temperature by using six different T-R
data were recorded. Least Mean Square Error Method
for recording data on each of three kinds of sensor
calibration equation is estimated for the parameter,
Stein—Hart and the results of Hoge—2 partial pressure
of selecting appropriate resistor values, the error was
within 0.2°C. However, 2—paramter to the relatively large
error was found,
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RFID devices, that have lower costs and are miniaturized
and intelligent, are being adapted in various areas such
as delivery, defense, education, cultural and environment
systems, We introduce the RFID techniques to the PCR
thermo—cycler systems that are one of the typical
bio—instruments, Each of the multiple thermo—cycler
users can easily access his PCR protocols in the
thermo—cycler by the proposed system, It also provides
better securities on each user’'s experiment contents
including PCR protocols.
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Brachial blood pressure measurement without cuff is
proposed using EMFi (Electromechanical film) sensor.
Both electrocardiogram (ECG) and pulse were measured
on the arm and EMFi sensor was used to detect pulse
signal, Pulse arrival time (PAT) was computed from the
time interval between the R—peak of ECG and the peak
of the pulse signal. Systolic blood pressure (SBP) was

POSTERS 1l

estimated from the PAT. As a result, the correlation
between PAT and SBP was high (r=—0.8630, p—value(
0.001),
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In this paper, we present Doppler radar module that can
measure heart rate without contact, Critical problem of
continuous Doppler radar is the null point problem, At
null point, amplitude of noise spectrum is larger than
that of heart rate signal, It spoils the precise measurement
of heart rate signal. To eliminate the null point problem,
we adjust the residual phase of radar circuit, Then, the
phase of received signal can artificially adjust to optimum
point for measuring vital signal, In 40 cm away, Doppler
radar detected the precise heart rate signal in comparison
to PPG beat signal as reference.
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There has been an increasing interest in a bicycle as
a solution for energy, environment and health, However,
the number of population using bicycle is not so much
because modern people, who have already been
accustomed to various digital devices and interactions,
feel that riding a bicycle is a hard and boring exercise,
There have been many trials to solve this problem by
equipping digital attachments, such as electric power
assistance, safety LED and speedometer, Most
importantly, the method of getting available—electric
power during bicycling should be provided for this
purpose. In this study, we aim at the development of
an energy harvesting device which requires no additional
load for bicycle riders, We suggest a method of using
ambient vibration and sun light together, based on the
fact that bicycles are usually used and parked outdoor,
We expect that the proposed energy harvester should
lead IT innovation in bicyles and be a practical way of
increasing the use of bicycle in everday life, The
technologies in transformation, charging and use of
ambient energy acquired through this study can be
applied to mobile and implantable medical devices as
well as various digital information devices,
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P3-88 Quantitative Investigation of Real Time
Feature Extraction in PPG Waveform

Umar Farooq, Jang—Ho Park, Seung—Hun Park

Dept. of Biomedical Engineering, Kyung Hee University,
Korea

In this paper, we propose an algorithm for real—time
feature extraction in Photoplethysmogram (PPG)
waveform namely their onsets and peaks, The algorithm
relies on the analysis of transformation feature of PPG
signal, since the original signal is less impulsive, less
distinct and is also subjective towards rapid fluctuations
in baseline and amplitude, Adaptive knowledge based
rules are then applied to the transformed signal for the
extraction of onsets and peaks, On testing with our
database, the algorithm has yielded the sensitivity of
86.62% and positive predictivity of 99.65%,

P3-89 ASemantic Based approach for
Communication among Human Fitness
Testing Systems and Heterogeneous
Client Systems

Zulgarnain Rashid, Jang—Ho Park, Seung—Hun Park

Department of Biomedical Engineering, Kyung Hee
University, Suwon Campus, South Korea

Smart and flawless means of communication among
disparate and physically distributed systems or business
applications is now becoming an utmost requirement,
In our world healthcare industry is now growing
enormously and it is the most important area where such
applications are required, Human fitness testing systems
are placed at different locations, Many HIMS deployed
at different location needs to communicate with the
Heterogeneous Client Systems (HCS). This paper
proposes a semantic based communication gateway
between Human Fitness Testing Systems and HCS, This
semantic based communication can assure consistent,
platform independent, flexible, reliable, timely and
intelligent exchange of information, The gateway is
provided through central web services hosted on a
semantic web application, This gateway will communicate
with other semantic web services and there remains a
semantic interoperability.
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Textile electrode is the core technology in wearable
system and allows acquiring bio—signal more unconve—
ntionally than commercial electrode, However, the quality
of signal in textile electrode depends on the moisture
level of the electrode or the skin, In this study, we have
observed the relationships between skin moisture level
and textile electrode by experiments, which we changed
the moisture level of skin in dry textile electrode, The
average mens’ skin moisture level was at 30~45% where
the relative humidity was 40%. It was hard to gain the
signal through textile electrode when the moisture level
was at 30~45%. There was a light signal when we
increased the moisture level up to 70%~80% and when
it has reached nearly 120%, it showed the similar
performance compared to commercial electrode,
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Information on penile tumescence and rigidity is required
to diagnose erectile dysfunction, Unlike conventional
methods, we used an FSR sensor to measure this
information,

In our device, an FSR sensor, which can convert pressure
or force to resistance, is attached to an elastic band.,
When a penis expands, the sensor is influenced by the
tension from the penis, and can thus measure resistance,
The resistance value is then converted to voltage by
using an |-V converter,

A microcontroller is also used for analog to digital
conversion and stimulation, As communication unit, we
adopted the Zigbee technology for producing a real—time
erection monitoring system,

The key algorithm to diagnose erectile dysfunction
accurately utilizes the relationship between the measured
voltage and the actual change in penile tumescence,
The proposed method can be commercialized as a device
for diagnosing impotence conveniently and accurately,
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The purpose of this study is to analysis of Ground Reaction
Force(GRF) and joint angles by somatosensory stimulation
on the lower limb in stair—descent activity, The data was
collected by 3—D moetion analysis system and forceplate,
GFR is decreased and ankle joint angle is increased
by somatosensory stimulation, This result means the
somatosensory stimulation affect stair— descent activity.

A series of biomechanical tests including pre—loading,
pre—conditioning (cyclic loading), holding (stress
relaxation) and uniaxial tensile loading on the shoulder
joint tendon of rats which had been intentionally injured
and repaired were carried out to investigate the progress
after operation, The quasi—linear viscoelastic (QLV)
theory was adopted to quantify the nonlinear, time—
dependent behavior of the rat shoulder tendon, As a
result, the QLV approach showed a very good fit for
the mathematical modeling of the soft tissues like the
tendon as proved in a lot of previous studies,
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