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[EpTHA CHCTEMAa IMiZATPHMKH
HEeHb AlarHOCTHYE
Ta TepaneBTHIE IEE

ob6aacti KOM
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ERcnepTHa CHCTEMA — IIe
CHCTEeMa 3ZaTHAa 3aMiIHHTH
€KCIIepTa-AI0AHHY IIPDH
pPillIeHHI AeAKHX 3azaa4 B
nNeBHiH nmpeaMeTHiH obaacTi.
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ERcnepTHa CHCTE€Ma BHAaABaAaTHMe
PEKOMEHAALIHHY AiarHOCTHYHY
indopmaniro Ta nepcoHaAizoBany
CXeMy AlKyBaHHSA ITallicHTa MeTOZaMH
KOM, rpyHTYyIO4YHCH Ha BiIOMOCTSHX
(mepcoHaABHHX Ta MEAHYHHX) IIPO
nmanieHTa Ta BMicTi 6a3um 3mans KOM.

Knowledge
Non-expert el ; from an expert
Expert System / s R
- &

Knowledge
Base

Inference
Engine

ZES

1)
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’ IlepeBaru EC

JTroacbka LLiTy4yHa
KOMMNEeTeHTHICTb KOMMNEeTeHCTHITb

HecTivka [locTinHa
Ba)kko nepepatu Jlerko nepepnatu
- Baxko OOKyMeHToBaHa Jlerko ookymeHTOBaHa
HenepenbadyBaHa CTinka
KoLuTOBHa [TpunHATHa No 3aTpaTax

Hepwun Beeykpaincokun @opym Kumaiicexoi 00pasnoi meouyunu
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’ Heaoaixku EC

ITroacbka LLiTy4yHa
KOMMNEeTeHTHICTb KOMMNEeTeHCTHITb

= TBOp4a 3anporpamMmoBaHa
[lpucTtocosytova [ToTpebye niakasku
BukopucrtoBye 4yTTeBe BukopuctoBye BBIf
CNPUUHATTSA CUMBONIB
LLiInpoka no oxonsieHHIo By3bkoHanpaBneHa
BukopuctoBye BukopuctoBye

3aranbHOAOCTYMHI gaHl  cneuiani3oBaHi 3HaHHSA

Hepwun Beeykpaincokun @opym Kumaiicexoi 00pasnoi meouyunu
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IIpoaykuinHi npaBHAA

IF anmeuederm THEN koHcekeeHm

IF dguzamersib He 3arycKkaemcs u
beH3UuHOMepP 0CcmaHo8UIICA Ha Hyre
. THEN 3akonyuricq 6eH3uH

IF Habrrodaemcs ObIM
THEN 20e-mo moxem ripoucxodume rioxap

puiuti Beeykpaincoxkuit @opym Kumaiicexoi o0pastuoi meouyunu
17-18 Gepesnsn 2018 p.



Virtual Medical Doctor

Cucrema Virtual Medical Doctor (VMD)
npu3BaHa 3aMiHHTH Ha @nepumil cTaazii
o0caiayBaHHS mMaliceHTa peaABHHM JZOKTOPOM.
Y 3B'E3Ky 3 IHM IIalli€cHT CIiAKyeThCa 3
aBaTapoM, 110 IMiTy€ AIKYyIOHWOI'0O AiKaps.

VMD BpaxoBye He TiaAbKH ¢(i3HYHHH CTaH
XBOpOro, ase i HOro eMOUIHHHH CTaH, B
B'I3Ky 3 IIHM B CBOiH po0GoTi BHKOpHCTOByE
xBi OHToOAOrili: MeHTaARHY 1 <PisHURY
HTOAOTiI.

K po3pobui disuuHoOl OHTOAOTI1
arkopucToByeThcE UMLS  Metathesaurus
pited Medical Language System).

8 peaaisamii oHTOAOrii i BBOAY ZaHHX
gopucToByeThcsa: OWL, Protégé, SWRL.
Hepmuﬂ Bceyxpaincoxun @opym Kumaiicvkoi o0pasnoi meduyunu
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Virtual Medical Doctor

Physical

on ey Mental Ontology

Patinet situation:=

, . EgoGram();
(age() , gender(), height()); Pain[O0.0.0. 0. O. O]
previous profile_status (); appearance()
welght(): face_Tempreture(); € Lo amree e Benatlting

Heart beat(). Blood Pressure(().()) through the touch panel

Medical ontology:=represented as

alignment among the physical
ontology and mental ontology
mapped on medical scenarios

Ilepwuii Beceyxpaincokuit @opym Kumaiicvkoi 00pasnoi meouyunu
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Virtual Medical Doctor
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Virtual Medical Doctor

Child
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Virtual Medical Doctor

We develop ontologies that collected from categorized classes diagnosis:
that reflected from real medical practices; classified as: Simple_Class,

non-Simple_class

Simple Class:= defined as medical diagnosis relative scenarios that do not lead to
criticize
Patient routine life-style: These are modeled by rdfs, and owl.

Simple Case: Catch Cold: = reconciliation of two Super Class:
Physical, Super Class: Mental SuperClass

Eg: Simple cases analysis: Catch Cold: Physical Property: mild Type Fever,
Mental Property: Tired:=( diguestState(50%), SadState(30%),

depressedState(20%))
These states decision related values are fuzzy values and inferred from data set

reflected
to emotional recognition.

Ilepwun Beeykpaincokuin @opym Kumaiicexoi 00pastnoi meduyunu
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Virtual Medical Doctor

Mental
Cloning ) 2 " ” 5
Engine Mental View Ontology ®  Physical View Ontology
(| pa ent
Mental clonin.
- * B 2 o
Articulation of the -y &
primitives of @ﬂ \A ”
4 humgn university Physical Data of a
emotion through patient
Emotiond mental analysis, Blood Pressure,
feature physiological weight, height, BMI,
extraction observation of the IBWBSA
and patient user, user :
. temperature,
ms::::l ego gram and ete. theemal Bane
denvation distribution, previous
of the
patient
SEES Medical diagnosis
Ahgnment and mapping of based on MD: A in
the above ontologies with UMLS style, and
Thel® S ] S1s represented in
round of

diagnosis emantic Net fashiop

presented
tothe Web Ontology (OWL)
patient
Semantic net search
. Cascade slices of hierarchal finding based on
Diagnostician avatar Joined ontology

%

P - . ~ - o o
Tepwuii Beeyxpaincokuit @opym Kumaiicokoi 00pasnoi meduyunu
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Virtual Medical Dotor
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IIpoexT HEARTFAID

IIpoekT HEARTFAID HanmiAeHHH Ha CTBOpPEHHSHA
iHCTpyMeHTapil0o ZAS NOOYyAOBH  MEAMYHHX
€KCIIEPTHHX CHCTEM JASl MOHITOPHHIY i AiKyBaHHSA
XBOPHX 3 CE€pIEBOI0 HEAOCTATHICTIO.

Byaa po3pobaena OHTOAOrIS cepueBoi
HEeZOCTaTHOCTI (Heart Failure Ontology),
BKAIOUarouYH 0ias 200 xkaaciB, 100 BaacTHBOCTEH i
piaAbmie 2000 exk3emnaapiB. Tam, Ze MOKAHBO,
ToHATTA 3abesmeuyrorbca CUI (Concept Unique
lentifier) imenTndirkaTopom 3 UMLS (Unified
edical Language System).

ILS Knowledge Source Server,
KOPDHCTOBYETECA SK TIOAOBHHH JOBiZAHHK
ITHYHHX TepMiHiB, iHTerpye 06iam 100 pizHHX
aypycis.

[ peaasizamii oHToaorii i BHBoOAy ZJaHHX
ppHCcTOByBaAHCh: OWL, Protégé, mnpaBmaa
H)epmuﬂ Bceyxpaincoxun @opym Kumaiicvkoi o0pasnoi meduyunu
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HEARTFAID. Baok cxema.

Ontologies

KDon:ain Model
_n%:s:dge Base
T~
» “a
W PE—
< N\ Oobject level
Model
Engine

Expl‘a'nation
Facility
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EARTFAID. @parMeHT OHTOAOTri1
bClassOf Ecmammﬂ/hﬁwEF‘fam&A xsd float ]

performed 'Er":":ﬁ'du e
"®Dat xsd:dateTime |
Patient LN : Patlent S
=N EAREY
1 i xsddateTime
Bt Status hass l |
Mage, Mpthy M
% 09 e, xsd:boolean |
%% a
-ﬁ% PharmacologicalTherapy
Disease

subClassOf )
Episode Cardiomyopathy

2
%} ﬂ-ﬁﬁm‘
?3-'5“ Sogg, xsd dateTime |
%
3

Oate

Suggestedﬂlang
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;‘A HEARTFAID. AoriuHi npaBHAa
(A4

’} Hdiarno3s: CucroaiuHa cepueBa HEAOCTATHICTD

[F y XBOpOro € 03HaKu CeplieBOi HEJOCTATHOCTI abo
CUMIITOMH CEPIIEBOI HEAOCTATHOCTI

AND

AnopmaabHa EKI (6AOK TiAOK AIBOTO po3liapyBaHHS Ta
rnepenHi Q XBUAB)

AND

[TamtieHT Mae (imeMiuyHa XBopoba cepiis)

AND

AHOpMaABHUM PEHTTEH I'PYAHOI KAITUHU
(kapaoioTpakaabHUM KoedilieHT > 0,5)

AND

AHOopMaabHi HaTpitiypetnuHi nentuau (BNP> 100 or / ma))

Ilepwun Beeykpaincokun @opym Kumaiicexoi 00pasnoi meduyunu
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ersonal Health Assistance
ice Expert System (PHASES)

« ERcmepTHa CHCTEeMa Ja€ IopaaH €K
IIPpaBHABHO Xap4YyBaTHCh 1 BeCTH

3AOPOBHH croci6b KHTTH (axi
PEKOMEHAYIOThCH disuuni
HaBaHTaXEHHS)

* BHKOPHCTOBYETHCH: IMepCOHaABHA

KapToyka mnanienrTa (Personal Health
Records), oHTOAOriIA iXi i XapyyBaHHSA, a
TaKOXK CHCTeMa IIpaBHA, 110
BHKOPHCTOBYE€ OHTOAOTriI0 OAS
BHPOOAEHHS peKOMeHAalil.

[epuuii Beeykpaincokuit @opym Kumaiicokoi oopasnoi meouyunu
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:
!

Food & Mutrition
Exercise

Drugs

Cpearation
Pathalogy

X-ray

ISQITC 15
LMLS
DICOM

HLT

Arden syntax

Personal Health Assistance

ervice Expert System (PHASES)

Diagnosis & Hospilals & Clinics

Treatment

Patignts
~ / Therapists
/!
\ /

Exchange
slandards

Input by Doclors & Murses

Social Workers

Hu /
| Data Patient's name

Examination results
ICDY dissases

~ Personal Health Drugs
N Record J Dieds
Comment
Personal Health \ :
Assistance

| Platforms
Paper based

______4/./- Computer basad
| Metwork based
Sources J.II Web based
Mobile platform
Manusal input
Data fransier
from hospital
from phoysician
from lab
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Personal Health Assistance
ervice Expert System (PHASES)

Personal Health Record
Vit / \'\no
.\‘-\ E R= - >
/ "u r EHR Bresnabon Personal Health
Personal Favourste PHR ‘/ Database
\ Personal Infomation | Test
"'\/ - namefid - Gynecolegical
- - gender - Biochemrscal
FOOD System - - age - Blood
Kmowledge Management usmg - height - Radhological
ES/DSS - weught - Chnical
- Dragnosis
Knowledge Base
v
Resufts
- Food
- Treatment
- Exercise
- Comment
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’ Zucchini
@ veast
p @ Kinds_of_food
v @ Substances
» @ cCarbohydrates
» @ Fats
v @ Proteins
© Cysteine

© Gutar ssary Conditions:
@ Histid{ - proteins

) Isoleucine

@ Leucine

@ Lysine

) Methionine

@ Threonine

@ Thryosine
v © vitamins
& vitamin_A
& vitamin_B1
@ vitamin_B12
@ vitamin_B2
@ vitamin_B3

ersonal Health Assistance
ice Expert System (PHASES)

desski 3 OCHOBHHX IIHTAaHBb,

Ha fAKi IIOBHHHiI BiANIOBiCTH

OHTOAOTrIfA, €:

« Sixkmo KOpHCTyBavi
BBOAATE II€BHY XBOpoOy,
HampHKAazx  ziaGer, B
inTepdelici xopucTyBaua,
AKHM Oyzae mnmiaxoasmuk
BHZ 1XKi?

« SIki xopollli aALRTEepHATHBH
OASI BXHBaHHSA 1XKi, AKY
KOpHCTYBa4 BHOpaB?

| Hepuuir Beeykpaincokuii @opym Kumaiicokoi 00pasnoi meduyunu
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2ersonal Health Assistance
2rvice Expert System (PHASES)

3 AOMOMOroI0 IIi€l €KCIIePTHOI CHCTEMH
MOXXHa OTpPHMATH BiaAmoBizZi i Ha OGiapm
CKAQAHIIi MHTAaHHA:

 CkiAbKH noTpiOHO BXHBaTH BiTaMminy
K y BiZHOIMEHHI MO€i KOMIIAEKTAallii,
cTaTi Ta iIHAEeKCy MacCH Tiaa?

- SIki BnpaBH HaHKpame IiAX0AATH
NMamiceHTOBi?

« Sxi NPOAYKTH MOXYTb OyTn
NPHAATHHMH JAS nManiceHTa?

« SIki crTaTreBi mnpomeaypm mnoTpiOHi
namieHTam?

- SIki mnpenapaTH MaOTh B3aEMHHH
3 BIOAMB i He cCAiAd npH3HaYaTH
s OZHOYaCHO?

Tlepwuit Beceykpaincokui @opym Kumaiicvkoi 00pasnoi meduyunu
2 17-18 bepe3na 2018 p.
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PUFF

PUFF - excmepTHa CHCTeMa JAA
ZiarHOCTHKH 3aXBOPIOBaHb AEI€Hb.

NoHATHE]

1 srpiyri = Gopina ]
{ T W — m‘pnﬁyﬂ=,
oo | arpubyrs={ERIFARY

ONb3IOBATENLCKHTA | « —
f: untepeiic | BTPHOYTYAOMERT] ¢ppnrom aTpubyT4= _

CHMIOTOM2

31'9”5?1'5" nepem |

........

NOoHATHEN |

CHCTEMA —
obracHeunt | —

A
)
npqupmuue
mccnep'r | nuTepdeiic ' 3’*333“
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;”A PUFF

1. TAXKKICTb OBCTPYKTUBHMX 3aXBOPHOBAHb ANXaNbHMX LUSIAXIB XBOPOro
binbLwa abo OOpPIBHIOE NErKin

AND

2. CtyniHb gediunty andyasii nauieHTa dinbwumn abo piBHUN M'SKOMY
AND

3. TLC cnocTtepexyBaHumn / nepenbavyeHunin ons naudieHTa binbLie abo
piBHMK 110

AND

4. Cnoctepiraetbcs / nporHo3oBaHa pi3Hmuda B RV / TLC nauieHTa
nepesuLLye abo gopisHioe 10

THEN:

1. € cunbHO cyrecTusBHi gokasu (0.9), Wwo niaTnn o6CTPYKTUBHUX
3axBOpPIOBaHb AMXalibHUX LWAXIB € eMdi3eMOoto

AND

2. OueBungHo (1.0), wo "OAD, gediunt audysii, nigsnweHmun TLC i
nigsmuweHnn PV pasom BKasyoTb Ha eMdoizemMy" € OgHUM 3 BUCHOBKIB.

\*
\

Ilepwun Beeykpaincokuin @opym Kumaiicexoi 00pastnoi meduyunu
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‘ Ontology-Oriented Diagnostic

m System for Traditional Chinese

Medicine Based on Relation
Refinement

\*
\

is-a 5 Thing |¢ is-a
e
is-a
. Cold and Zang-fu Exterior
1s-a——> . [ and S
heat . syndromes is-a ] L is-a
15-a : interior
Heat Cold : Liver Exterior
is-a . is-a md s nd md
syndrome syndrome syndrome is-a syndrome .
J is-a
Heat-toxin Heat-toxin Liver-qi Liver-stagnation Windecold
Yong shen Equivalent flourishin stagnation Subsume wind-cold ~Subsume ind-co
g g q
syndrome syndrome syndrome syndrome syndrome
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Block scheme

Heat Cold isa Liver Exterior
15-a syndrome is-a syndrome syndrome is-a syndrome |
. 15‘-;1
Heat-toxin Heat-toxin Liver-qgi Liver-stagnation At
) TS ) : Wind-cold
Yong sheng  [Equivalent| flourishing stagnation  [<Subsume- wind-cold ~Subsume?> q
syndrome syndrome syndrome syndrome syhdrome
I | | |
[ i I . I
(' dk 15-a ™
| | I |
B i I o o o o
oo 1
oo !
I [ :
I [ \
1
Lo Disease Syndromes Symptoms I
1 ] : !
: _y Coush Heat-toxin Yong Asthma, fever, red tongue, yellow furred :
: , oug sheng syndrome tongue, and rapid pulse @ :
|
! ' . Cough, hoarseness, slight thirsty;, X
| AT - ! ? P O
I : Cough Wind-cold syndrome expectoration, red tongue, and rapid pulse < :
1
: _} Fever Heat-toxin flourishing Fever, polydipsia, sweating, headache, X
! syndrome red tongue, and yellow furred tongue @
! Liver-stagnation !
1 Cough . & Null (=== !
! @ wind-cold syndrome
1 Liver-qi : o
NN Cough iver-qi stagnation Cough, flushed face, irritable, and shortness
: syndrome of breath
! . Liver-qi stagnation Insomnia, difficult to sleep, dreaminess,
b = Insomnia ; _
syndrome easy to wake, memory decline, and irritable

Ilepwun Beeykpaincokuin @opym Kumaiicexoi 00pastnoi meduyunu
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2.

l|

(BIK cTaTtb, YNeHU CiM'T |

I[HdbopMmaLisi COMOOLIHKM
(pisanyHUM Ta
NCUXOSTONYHUN CTaH)
nauieHTa oo Ta nicng
Tepanil, i3 BAKOPUCTaHHSAM
MEeTOAIB NCUXOSIOriYyHOro
LLIKartoBaHHSA

Bxiaui naui naa EC

I'IepCOHaana iHpopmauis MegunyHa  iHpopmauis npo  nauieHTa  BKIIHOYaEe

iHpopMmauito, sika oTpuMaHa MeTodaMWU KOHBEHLUINHOI
(3axigHol) MeguuuHW, a came, icTopia XxBopobu Ta
pesynstatm  MeaudyHmx  obcTtexeHb  (nabopaTopHi
aHanisn, pesynsratM QYyHKUIOHaNbLHOI  4iarHOCTUKN,
3aKJIIOYEHHS Nnikaps, TOLWO)

[liarHocTn4Ha iHJopMalid, sika oTpuMMaHa MeTodamu
TKM T1a KOM, a came, pesynbsratv OiarHOCTYBaHHS
metogamm TKM (ornsg, BUCNyXOBYBaHHSA, pes3ynibratu
nanbnauinHoro OiarHoCTyBaHHS), pe3yneratu
eHepreTM4YHoro [AiarHoCTyBaHHA pykow i(abo) Tinom,
pesynstatn BHYTPILWWHLOI 0OpasHol AiarHOCTUKM («OKO
ymay, «apyre cepue»)

Ilepwun Beeykpaincokuin @opym Kumaiicexoi 00pastnoi meduyunu
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IndbopmaninHOL CHCTEMH
npodeciiHoOl HiAHTEeABCBHKOI
AisapHOoCTi «IMiZK-TepaneBT

%

\*
\

EneKTp oHHMH NepcoHaILHHA KadiHeT KOM-TepariepTa 3 IpadidHHM
basa sHarm, KOM # iHTep{eHCOM
TadopmariitiHa
CHCTEMA 0 Moaymb
: AHHS _
HAB Y aHH1 % = Bopuye : MomyIb Moay/b oOMiHY
i) pesyIIbTaTiR :
5 2 0 riaTHo ‘ ' popMyBaHHs ‘ ' JAHHMH MizK
g" L ) Tepares THHHHX KOM-
2 MeToanMH KOM :
e N pillleHb TepareBT aMH
ExcriepTHa Ta KOHBEEHIIHHO1
CHCTEMa 0 Me JHLTHHH
IndopraLifizHa ' ' '
CHCTEMA basza naHIx
HAYKOBHX 0 » (maLieHTH, iCTOPi s 2aXBOPIORAHE, A1aTHOZH, Teparies THIHI
JOCIIEReHE CXeMH)
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InTerpania onToaorii B EC
aaa KOM

\ OHTOTNOT14 cepegoBuie nporpamysanud EC
— )0 ek o’

=

—

—

—

= Kmacu >

——)

= Knacu
= >

|

—

=

=

= Oaza 3HaHb
//? Axciomu > ITpaBuia
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ApXiTEeKTypa OHTOAOI'IYHO1
EC

Hoel hakxmu/memaoari/

IHTepdetic npaeuida R baza 3HaHB
KOpPHCTYyBa4a
_ _ OHTONOr1A
" GIOXWIEHHA SMIHU
‘ .
= : Memaoaui
E gaxmie
=
= BupinieHHa
= . .
= KOH(ITIKTIB ,| DakTH
"" " .
= 3MiHa gpaxmie
z
///

3anum LI{I FMIHY
paxmie

euodipka npasuia
< IIpaBuna

MexaH13MH
BHCHOBKIB

\\
\{

o
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OCHOBHI BHMOTH 0
€KCIIEPTHOl CHCTEMH

o cxaaay €eKCIepTHOL CHCTEMH

IIOBHHHiI BXOAHTH:

1) rpacdiuani inTepdheHc KopHCTyBada
(KOM-daxiBua) Ta aamiHicTpaToOopa
(inxxeHepa 3i 3HaHb);

2) moayapr ¢GoOpMyBaHHAS MEAHYHHX
(@iarHOCTHYHHX Ta TepaneBTHYHHX)
BHCHOBKIB;

3) MoAyAR MOSICHEHBb Ta OOrpyHTYBaHb;

4) MoAyABL NPHAGAHHA 3HAHB.

ERcnepTHa CHCTEeMa IIOBHHHa MAaTH

OOCTYNI A0 TaKHX iHbopmMamiHHHX

cucrem: ICIIIA «IMmimx-TepanmeBT»,

B3 KOM, ICEH KOM, ICHZI KOM.

epuuil Beceyxpaincoxun @opym Kumaiicokoi o0pasnoi meduyunu
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raAbHEeHa apXiTeKTypa €KCIIepTHOI CHCTEeMH
NiATPHMKH NPHHHATTS AiarHOCTHYHHX Ta

TepaneBTHYHHX pimieHs B o6aacTi KOM
PPANCBTENHEX PIIICHD B ovaRcTIi v ___

|
: Ipadyi yHHH iHTepdeHic KopHeTyYRadip (Inik-

l TepaleBTiE Ta aAMIHICTpaTopa ([HXkeHep 2 2HaHL))
|

|

IHjopmariHHa
CHCTeMa ‘|'
«I M JToK- |
TeparepTs j 2
| :qu
| =2
l o Mory.m M oAy
P @ v @)
IC HapUaHHA 0 e TR IMOSICHEHHA
KOM | %
o
: $ 3
2.
=
basa sHaHL Moy b TIPHGaHHS
KOM ﬁ HAEE
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X — TepaneBTUYHI daHi; Y — iHdbopMaLia caMOOLiHKN; Z- NepCoHanbHi AaHi;

W — #iarHOCTUYHI pilleHHs; Q — TepaneBTUYHI pPilleHHA.
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IlepeBaru EC aaa KIM

KonekTnsHum gocsin

HasiBHICTb B3aEMO3B'A3KIB (Knacudikauis,
YHIgoikaLiqa, Knacrtepuaadis)

30inbLIeHHa 6a3n gaHuX i aHania

HaB4yaHHSA no4aTKiBLIB

TecTyBaHHA pPI3HUX NigXoAiB

Ilepwun Beeykpaincokuin @opym Kumaiicexoi 00pastnoi meduyunu
17-18 b6epesna 2018 p.



OJAKYEMO 3A YBAI'Y!!!
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