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Abstract

A Study on Construction and Design of U-Health System
Using Expert System

Song, Byoung-Ho
Advisor : Prof. Bae, Sang—Hyun, Ph.d.
Department of Computer Science and Statistics,

Graduate school of Chosun University

The interest regarding the improvement of life continuation and living quality is
augmented, the side which treats the disease of the human being where
becoming older in age of the world—wide population 1s advanced compared to
minimizes the occurrence possibility of disease is becoming the element where
the health control for life continuation and becoming older in age time 1is
healthily important.

The cancer, the glycosuria, high blood—pressure back chronic disease and old
person nature exchange are increasing with dietary life and becoming older in
age which become Westernize and it is a tendency where the medical treatment
non-charge of the citizen increases gradually.

It follows hereupon and the medical treatment service Ubiquitous with working
from home and the health care phone of concept is in the process of advancing
a same remote medical treatment service development, the advancement of

information communication and sensor technique mobile health care system 1is



accelerating a development.

The U-health the system wants a treatment with the patients where and the
old people together with the system which provides the environment a medical
treatment service the people where the continuous attention is necessary wants
space will not be bound from the place where not to be and it could be
supported the early checkup is possible with the continuous monitor ring of
disease, it will be able to relax the medical treatment non-curtailment which is
caused by with transit expense and the consultation hours shortening back and

an area for medical treatment service imbalance problem.

The U-health system bio—signal measuring and automatic diagnosis, the
portable wireless bio instrumentation system where the emergency alarm is
possible it means and The product which is developed in domestic uses the
mobile communication terminal mainly and the glycosuria and blood glucose
measurement, it leads and the measurement back of the civil official and the
stress to be thu it does a body region So far it transfers the medical treatment
service which leads the medical treatment from the hospital to, it is the actual

condition which is insufficient.

It observes the inside and outside of the country research present condition and
a relation area of research of the u-health system which is researched in
existing from the paragraph which it sees hereupon and improves report than
the u-health system which to sleep and it proposes it does.

The u-health in the representative outside research which relates with a system

the MobileWARD Electronic Patient Record (the EPR: The Electronic Patient



Record) it uses and it checks it stores the patient condition of each ward and
uses the data which is collected and it manages a patient condition.

Collection information does sensing the health status (blood pressure, body
temperature and pulse) of the data about the environment change of the ward
and the patient and all data store in data base and they transmit the monitoring
they do with the mobile machinery and tools.

The UbiMon (Ubiquitous Monitoring Environment for Wearable and Implantable
Sensors) attaches in the patient and from the position sensor it extracts in the
patient data base which i1s remotely it stores healthy information.

There i1s a mobile medical emergency system development back of the groove
health care system development of the working from home health control
system research center of case Yonsei University of domestic and mobile elder
brother medical emergency information system development center. Also medical
treatment information it circulates with a K-EMR system from Konkuk
University, it establishes it controls a wireless LAN in the ward and a data at
real-time.

Elbio be from to use the eye-glasses mouth and the patient watch system back,
the blood glucose and the blood pressure, body region, with body temperature,
weight and the electrocardiogram by the terminal it measures same organism
information, remote medical treatment service it provides.

The hardware which is composed of the sensor in the first and communication
infra must be constructed.

The second will be able to integrate the heterogeneous hardware and

communication infra middleware technique is necessary.



Third disposes the collection and an analysis and a critical situation of user
interface module and healthy information the application service which is
various for is demanded in the base which will reach.

But existing research the research which puts an importance in the sensor and
system back hardware infra i1s active and the u-health system application
service to be advanced hazard the information system which is constructed
importance lets in the doctor of the most hospital and or the military register
civil official of business improvement and the patient of nursing company it is
constructed.

The demand regarding the medical treatment information service which puts an
importance personal healthily increases rapidly to follow, the individual the
research against the elder brother u-health system which it fixes i1s active and
it is advanced.

The dissertation which it sees with the research for the u-health system
embodiment where the bio—signal processing is possible from pulse, the blood
pressure and the blood glucose back sensor is linked with the control against
the data which it gets and a hospital data base even from daily life inside and
against overview medical examination information which it acquires a expert
system and it uses it analyzes and it will be able to transmit a judgement

result user interface it develops in objective, the concrete contents as follows.

1. Pulse and the blood pressure, bio-signal of the blood glucose the sensor
terminal it leads and it measures and a RS232 correspondence method and it

uses the U-Health system where the wireless transmission 1s possible it



embodies.

2. Information which become sensing specialist system it leads and it analyzes
feedback it embodies with automatic movement and the system which is the

possibility of doing.

3. Only the information processing which has become sensing the bay it knows
and being various for the medical treatment information processing system
construction which is wide with a hospital data base and it 1s linked the
knowledge base specialist system against overview medical examination

information it embodies.

4. The performance appraisal regarding the data which had become sensing
leads and it evaluates it analyzes it does the accuracy of system and a risk and

to sleep.

5. It embodies an user interface module and the monitoring it embodies the

system which is the possibility of doing in the user and the specialist.

User monitoring system it leads and the user stands when where to be it will
be able to approach healthy information of oneself, expert monitoring system it
will lead and more efficient and it will check there is a research objective to
the system embodiment it will be able to analyze healthy information of the

user with the method which has become intelligence.



The composition of the dissertation which it sees as follows.

Against the whole synopsis of U-Health system it tries to observe from 2
chapters. Against the system configuration and a plan of the dissertation which
it sees it explains from 3 chapters. It explains a system construction contents
from 4 chapters. Also it describes an execution result and an evaluation. It

arranges a conclusion and a hereafter research contents from 5 chapters.
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g8 A5tk IEEE 802.154 ZigBeet A&, A7F A 8 ARE Q=2 3t

S8l FeHe F A FA4 A 71Eolth [% 2119 ZigBee 54 AWt ZigBee:
2.4GHz, 868MHz, 915 MHz®| T3t & A&t 247} 250kbps, 20kbps, 40kbps®] dlolH =
SES AT ZigBee?l MAC AT2 A A8 255 93 WAES Alestr A=,
Superframe %2 FZF3l+= W, Data request frames AF&3l= W, backoff & o]+
W short addressE Ab&dtE WY 502 olF Adsta k. PHY AlFS 1Hdd 22 Ho
2ttt Mx=9] channel coding 71¥HS AF&38FA] 23l Spreading® PSK modulationWhs o] A%
st Fx2=E o ok meA A Y AE FA Bl dHE £EE AWAIN Bt pFes
AdE F drH2,34].
TE £4
dolg HAFE 868MHz : 20kbps, 9156MHz : 40kbps, 2.4GHz : 250kbps
A8 A 10~75m
A ZE Down to 15ms
T g9 58 : 868/915MHz 2 2.4GHz
Ad 868MHz : 1ch, 915MHz : 10ch, 2.4GHz : 16ch
Ad HE CSMA-CA Yslotted CSMA-CA
g8 2= HY —40 to +87TC
[ 2.1] ZigBee &4 (ZigBee Characteristics.)
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il
“ 1
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Application | — Customer
l AP [l —
Security
32;’84}’128—8” ZigREe
Encrvpotion ‘
Alliance
Metwaork ]

Star/Mesh/Cluster—Tree

[ MAC o —

PHY
868Mhz/915MHz2/2 4 GHz| ) —

IEEE
602.15.4

[29 2.1] ZigBee TEEZ AZ=T%

93 dolel A% Aubzled Aewch FAMA tolE S 3714 oo
Hel A% wei A4H H5%F oy A4 dolgs muuelge deti, tha A4
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BRI MESA e Anj=rt ZFoju o] YA, ZigBeew TAo|U7E A ofE Aol el Bt

A B 7lse BEsd 5 e AN & Ees Aedoh

PHY A=A A4 ¥ PPDU(Packet Protocol Data Unit) & 218 [19 2.2]¢} #th



4 octets 1 octets T bits 1 bitz Up to 127 octets

FPreamble SFD Reserved FSDU

(LBS)
[28] 22] PHY T2 & golg &Y

Preamble Z =+ 5735 & A}&% 11, SFD(Start of Frame Delimiter):= Preamble =7} &
Y-S 4+t Frame length =% Payload(PSDU)2| ZolE& <&+t PPDUS HUA7]|+=
133 octetelth. RUHF, Ht#e, 53t 2% Aloj7]e & ka3 9y 7bdS 98 S8l
7 Hole Aol 30~608telE vt |, distd AQl, AFdH FHEA s 22 Ave &
o 1 37 oy ZolE zketh 4 gidelA AFES FAste] H #F F71= 24GHzol
A 4.25ms, 916MHzol Al 26.6ms, 868MHzoll 4] 53.2ms”7} ¥ t}.
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b. A7 =27

G AMNE A3 2EZA = MHlx FHAHHERMES/Broker)ol 91X 3le] #palo] Alg & 4=
A= A Au)zo] e A A2l EHF(taxonomy)ZS 7FA Al 1 Service Ontology et o <, AR,
A 53 2ol A mwlel gk A Mul=E 98] AH 2 AleAHHERMES/Provider) 7}
7FA a1 ¢)+= Provider specific Ontology 7} <1 th.

(1). Service Ontology

qg3} Aztvrel AAd d# BHE Agn Ak

Visual Medin
i —
PR —_—
PR —
_,_,—-—'__'_ | T =
Video — WHEe
____-——""‘_—_P_
_'__‘_,_:—'—'__'_
__:—'—___
Art Medical Photo
e N —— e —_———
o e — \ . Drawing — e Sporis
Print — | . - L
__,_-J-"""—r e | ™ L ™~
# 1 . Entertainment
Watercolor Puinting Sculpture Architect
-
j_‘____.‘-'/ "::_:——.________
- Ve ‘H""—--\,_\_ —
e {5 s 4 - .y =
Prinfitive Medieval Prosent Lifs Mation | . Musical
Ancienit Muodemn Scenery Music
| - . ’ Music
o . Subway
Classicism - Arfimal Kores -’\ir;-]:m.-u: | Movie
Romanesguc F I:"u“bm i | USA l'-ﬂr Sk
Rocaco Cubism China ” =Ky
Gothic | Expressionism Hirds Swiss ;-Imm?“
Anix Fores
Me Renaissance | Dudarsm Amphibia  France -
c30pomIIi Romanticism Reptile Britain Flower
Egypt Reahstc City
Rome River

Imbression

[Z2¥ 2.3] Service Ontology

rir

[2¥ 23] Service Ontology?] EFAAE HolF+= thojojz ot} AA Service Ontology
F A9 Fd2= Visual MediaE 7422 o 1 319 7ld & Video®t ImageE 7FA 1L A+
T2 Hof ot @A o] 2EEA MNIES EFAAE T2 Arte Photool] tigh /RS
AbA 8] AFESa =], ol Art 97F¥ Photo 9739 A AMu|~E A Fshe AH] 2~
AsAEe] EAE 7H4stal LE2AE AAR7] Wiolth. &% Video(FF ) et &2 theFsh
Qe AR AMujs AFAE] AT 9 o] Service Ontologys AHs 2 WExE A<l
gt4bo] & 2 3)t). Service Ontology?] 22 RDFS, OWL Lite 910] & &5 AF&35le] F 7}~
How A4t

Service Ontology &F A A1¢] EA L 7z17Fe] 7wl ntt} ServicelDEF= ASN.1(ISOC A wH=
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h @AM 2 = dolHES Aostr] 97 drbAl F4ER)el A&d 7l

Al FAAE ol e ol getel ALGAZE Ut AH ] PA A 2E AFE F di A

Als A=l gk v 2] v o] 4 (Matchmaking)& =3 skA €t}

(2). Provider Specific Ontology

)
ojf
A=)
M
flo
=

Provider Specific Ontology += <& %%, 25, A5, Al ¥ v 2l (domain) & °l
ek FA FFAA S 2o tigk S50 Aol v == ZAo|th. HERMES A 3fi}9
ERAA 2E2ATS AFESHA] FaL o] ARR Zulntty 1o gk

% (property) @ -&©] 2| 7 (thesaurus) 7} 231 #4F 34 o] A& F3at7] 9ot

(29 241 Art AH 2 A2 7FHHERMES/P)] 2E 249 FAAS BojFa st
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e - s \ Drawing

Print = /
,/ -

Watercolor P nntml' Sculpture Architect

o e
Prirmitive d Medieval
Ancient ‘ Modem
Classicism
Romanesque
Rococo
Gothic
Renaissance

Present

Futurism
Cubism
Expressionism
Dadaism

Mesopotlamia Romanticism
Egypt Fealistic
Rome Impression

Bvzantin

[29 24] An¥]2 AFA2] Art Ontology =+ Al

[71¥ 2.4]%= Art Ontology© Service Ontology ¢t T2 A Art Zw|Qloll digt &FA A, 7+2te
MEEe gk #A a8l a9 S5 AgS $a v A="AG
F7tH o R AAE o] Qloja ALEAEAA B o A HA JRE

2

28 .

T 9te] 9] Al2ElE 9t REEA A AV AAS 9% E5F 2 §of(thesaurus) 9 o
AFE-% £ Emotion Ontology, A9 A ¥ = YEN+= Location Ontology, —18]3L A7k A2, )

55 A 93 Feature Ontologys©]
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b e e 30070 ol el Aol svE AENeH, 4 A eses FAS AL TEE
301817k e ARSI o] 2ARE GAdol Al 9= Low-Level®] #8450
SdHoR e fo] AbEA el A A T A= AdE vty

71E9 AFd A= Aefo] gl S Feotstr] s AU FE ol FolA doen, grAd
Z1o] HP A+49¢ “The Meaning of Color” H 0]%013}.

HPALS] Ho] &2 207FA] M-S U= 7 Mifo] zhe=
Hola gt}

The Meaning Of Color:

Bright Rod—Opiimist, dyneanic, sharalaing, Light Birde—Love, comancs, sotnsrs, daliossy, Purpla—Spirkucliy, eyaly, mysbry. wilom Torracsaria—Whel couiy
axciling, sy, Intnse, stvdofing, cagresire, swaciross, Fiendhip, e, ey, vantoemticn, ndapendance, elighorment, sty et ot
poveri energei, dongerous Goaspension istatgiion
International llgnlﬂcuwo—cmnu geed
Jocki I paty; Easemm oulass - sigifis
ptbimet i heraicbe
Burgundy—ge degonce rirss i " Moy Dty credibily, snerah, avhoriy, Lavorder—Echomtment, nosilgla; delicas
refinamen, leodetship, matily, expersivs ; 5 ccrservafiys, ishvork nces, hodors, ferd, syoet, fohion
B ! yash, confdent, sarone
Blus—Truh, healing wanquily, skbily, T bt g b o Bl oy ol ol s 6l Teal Blua—Enationcl heslig, plssing, rich,
paacs, harmany, stsdcm, s, cabn, el foi bland, svelancholy bk, Vel e et
confdence, prcection, secuiy, bayaly
Intornational significance—China -
mwcrkliy; Hindus = celar of Krina
!
esar e, ey bl sl rarige=Aabition, ot havsy anscgolls, I Gesa rish Yollouw Toft kil acky,fosboy Olfva Beoar=Thodarick o of pies,
hepe obily mie ko, Ryt worath, eohorionn, sl ol e
Naoi Y el i o e o b s
gl i et by 2 et
et siaplinlinan. oternmtianal sipibtmaveLbekind«
~ o ropked sniokios - denpct religicun signihcance Protestn]
By sty by Light Blue—FPeace, wanquiity; quist, cocl Lirve—Tar, buity, acidy, rveshing, el Nevtral Gray—Nauirl, corpots chari
bt anh b eleor, 1o, i, widerviariding revialising il cca], reles, o, culy
Ibrmtionl e =
e o i it

[29 25] HP9 The Meaning Of Color

7 o)3 S A Eg e, [ 341904

o

(4). Fel e B AN o

HPARell M 21243 2] Hol & 4
2AH3H7] 913, 1ol A 2AkE Felol @ o35S o] &3
/\lﬂfﬂ /\].71-6:] 1;}7L63 By = J

RS
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plentiful, full, mild, perfect, relaxed, safe, satisfied, warm

offensive, cold, crooked, dizzy, irritative, retrogressive

strange, uncomfortable

ambiguous, confused, nervous, strange, unique, unstable

vague, worried

OBIPIC

abundant, balanced, comfortable, flexible, liberal, soft, tender

soft, yielding

[3 29] Fei-7H4 o519 L4

(5). At Fehol & BF &4 o}

o2
o

LN
o,

fz
)

o
oX,
o

ft

oH

= Low-Level ZHA 82159 B
=R
-

Tt HPARS] 2 glo] &~
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ZA _ ZA _
segment of a circle,
. rounded triangle trapezoid
s light blue Qe blue ) ]
rounded polygon equilateral triangle
isosceles triangle
2l polygon, half circle trapezoid, segment of a circle
E{—Oﬂ bright red square, circle 93 bright red isosceles triangle
rounded rectangle equilateral triangle
) ) isosceles triangle
half circle, circle . . .
o _ bright equilateral triangle
$-o} gk burgundy rounded rectangle e .
yellow segment of a circle,
square, polygon .
trapezoid
. . equilateral triangle
beige, circle, square . .
. _ isosceles triangle
Sy orange rounded rectangle Ay navy ;
. segment of a circle,
terra—cotta polygon, half circle ]
trapezoid
beige blue,green sector
. . polygon, square B . .
A olive green . Sl brown isosceles right
circle, rounded rectangle .
neutral gray terra—cotta triangle
green half circle, rounded sector
3 bright rectangle 4 bright red isosceles right
yellow half circle triangle
quadrangle,
bright rounded triangle parallelogram
e I teal blue
yellow rounded polygon rhombus, obtuse
triangle
rhombus,
_ rounded polygon parallelogram
T orange . 214 purple .
rounded triangle obtuse triangle,
quadrangle
_ rhombus,
" light blue
F=g . . rounded polygon ) . parallelogram
. light pink ) A fuchsia )
A bei rounded triangle obtuse triangle,
eige
quadrangle
rounded triangle F=g . . rounded polygon
Bla=y brown . ligt pink )
rounded polygon - rounded triangle

[ 2.10] Zele Sele] g3t w2 7t
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FAe Aew A AAL fe) Ael-gAel @ P Aus Dol A FF
Aol 4357 e - LERA mddY A4 Fdstdh B may g4, e
A4 AR LERAY T FUx H4, AxEze FRo] Mas|ojof Gom, o 7|4

Fest 543 BAZ THF Aol AP, S AGE Abole] B, AxEAE Y

A48 Fehzsh SAol Jlurd A4 Ad gelet @ F ek 44 Aol /Mg 2EwA

TEL 9% mage [E 21103 o] oFol At

< A] (Domain
= P Sl Color 912"~ Kansei Q128" 2
.Range)
pure($=<), natural(A =2 %),
Color hasRed(color, elegant(-$-°}¢), warm(w5=gh),
_ . light blue, bright red, , " T
Kansei integer) ] classic(2271), hopeful(3] &),
) burgundy, beige, blue, o B}
hasGreen(color,inte young (& <), balanced(z &),
brown, green, terra-cotta, " N
ger) i soft(F = 5), cornfortable(te}),
orange, gray, olive green, i
hasBlue(color, ] cale(al 2), dangerous($19),
] neutral, bright yellow, navy, . ) B}
integer) , , active(Z3), strong(73h),
) light pink, teal blue, purple, .
hasColor(Kansei,C fuchs stable(¢FA), aggressive(32),
uchsia
olor) unique( <), mysterious(214]),
sensible(@ ™), tender(F=2%)

e Aeje} 7t

4

[E 2.11] E3d 2= A 3 Coloret Kansei 1=W 2

EERE RSPy

Color'¢} ‘Kansei’

=y

-

7HAE F2laL, ‘Color’ 2 &=

‘hasRed’, ‘hasGreen’ ¥ ‘hasBlue’ &5 7o 24 ‘Color A2=¥l2=e st RGB JHE

®xdstal, ‘Kansei 2% ‘hasColor’
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Algorithm), @3} 2F(Evolution Strategy), 3} 22127 (Evolutionary Programming), /A2
gl (Classifier ~ System), F4  Z271#1%W(Genetic Programming)¥} X} % 3}(Differential

Evolutionary Scheme)&}t= 6714 &ag]&o] 21tH20,21,22].
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7R FAR R A AR gE 379 AE ARESe] 4 13 o] wulg JHAE A
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ol & ZtETh t+ st Al & FAIET A WStE SE AjRo] whEoldE AATE 2 29
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| | 8 Sea 58
| ] 9 Seo 56
|| 10 Kirn a4
| | 11 Lee 7
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| ] 13 Seo 23
| | 14 Lee a5
|| 15 Kim 18
| ] 16 Seo 44
|| 17 Kirn 49
| | 18 Lee V2
| | 19 Seo 55
|| 20 Kimn a8
| | 21 Lee 52
| | 22 Seo G5
|| 23 Kim Tz
| ] 24 Sen 55
| | 25 Seo a3
| | 26 Lee 32
|| 27 Kim 28
| | 28 Lee 43
| | 29 Seo 32
|| 30 Seo 45
| ] 31 Seq 44
|| 32 Kim a3
| | 33 Lee G2
| ] 3 Lee 66
| ] 35 Sen a5
| | 36 Seo 85
| ] 37 Kim 33
| ] 38 Lee a7
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| | 40 Seq 67
| ] 41 Sen 42
| ] 42 Seq 28
|| 43 Kim a4
| | 44 Lee 36
|| 45 Kirn =
| | 46 Lee 44
| | 47 Seq 5¢
| ] 48 Seo 38
|| 49 Kimn 45
| | 50 Seo a4
Rl Kim aq

MAs ] ERI R =3t b BRI
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obj = 100 * (x(2) - x(1)"2)"2 + (1 - x(1N"2;

f’/‘mbn/mw<m2): 100(zi— 25)°+ (1—2,)?
—2.048 < wy < 2.048, A 2 G f o0 (1.1) =0

[c19 35] A28 g+

for I = 1np

[x obj] = feval(fname, cross(, :), parm); % WA H7}

tempfit = obj;

nfeval = nfeval +1;

if (fType == 0)

if (tempfit <=fit()) % °]d 7HA°] 23 3t Al

% tl Zro™ A} AAE vhy Al AAGEADHE DA
pop(i, :) = cross(i, 1);
fit() = tempfit; % =235 7 A%
if (tempfit < bestfit)

bestpop = i;
bestfit = fit(); % W 5% A4S & A%
end
end
else

if (tempfit >= fit()) % o)A 7RAe 234 g3t vw
%t AW A AAE the Ald AAGEDHE A7
pop(i, :) = cross(, );
fit() = tempfit; % =434 3k A%
if (tempfit > bestfit)

bestpop = i;
bestfit = fit(); % o 53 S % A%
end
end
end
(29 36] A2As Z2agw AgE o
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M= cAERE JEd 2Ed2 dHeoly sAdd wel A5, @A s Ae], &2y, s-Aelol]

$F LED Z=7F g5 LED ZE+ Ao Al~ge] AlM=E EHET

E 2
[ R E EFH| [ ER | me=y | LED3C

1 7 Lee a4 3 cerulean cerulean 3
1 B Seo 58 3 cerulean cerulean 3
1 9 Sen 56 3 cerulean cerulean 3
1 10 Kirn a4 3 cerulean cerulean 3
1 11 Les i} 5 red green 5
] 12 Les 65 4 B red blue 4
| 13 Seo 23 1 gray red 1
| 14 Lee 45 3 purple purple 3
| 15 Kimn 18 1 gray red 1
| 16 Seo a4 3 cerulean cerulean 3
| 17 Kimn a9 3 cerulean cerulean 3
1 18 Lee ie L3 qreen qreen 5
_ 19 Seo 65 4 B red blue 4
1 20 Kim 48 3 cerulean cerulean 3
1 2l Lee 52 3 cerulean cerulean 3
1 22 Sen 65 4 B red blue 4
1 23 Kim T2 5 red green b
1 24 Seo 55 3 cerulean cerulean 3
1 26 Seo 43 3 cerulean cerulean 3
1 26 Lee 32 2 D blue vellow 2
1 27 Kim 28 1 gray red 1
1 28 Lee 43 3 cerulean cerulean 3
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1 30 Sen 46 3 cerulean cerulean 3
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1 4 Lee 36 2 D, blue vellow 2
1 45 Kim 62 4 B red blue 4
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1 47 Seo 52 3 cerulean cerulean 3
1 48 Seo 38 P D blue vellow 2
1 49 Kim 46 3 cerulean cerulean 3
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3 remlaan rerilean 3
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