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THTEJEKTYAJIBHA CUCTEMA IIJITPUMKHU IPUMHATTS
PINEHDb JTATHOCTYBAHHSA PEBMATOJIOT'TYHUX
3AXBOPIOBAHb HA OCHOBI AJAIITUBHUX OHTOJIOT'THA
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Po3rnssHyTo mo0yaoBY iHTeJeKTYyaJbHOI CHCTEMH WiATPMMKH NPHIAHATTA pilleHb
AiarHOCTYBAHHSI PEeBMATOJOTIYHUX 3aXBOpOBaHb. /lisi ¢yHKUHiOHYyBaHHA Takoi cHCTeMH
po3po0JieHo MaTeMATHYHMIL anapaT HA OCHOBI ATAITUBHUX OHTOJIOTIIA.

Ku104oBi cj10Ba: OHTOJI0TiS1, KOHLENT, BITHOIIEHHS, iHTepIpeTalis.

In the paper the design of the decision support diagnosing rheumatic diseases. For the
oper ation of the system developed mathematical tools based on adaptive ontologies.
Keywords: ontology, concept, relation, inter pretation.

IHocTanoBka mpo0JieMu y 3araibHOMY BUTJISAAI

TexHOJOris IHTENeKTyadbHUX CHUCTeM minTpuMku npuidHaTTsa pimedb (ICIIIIP) € omnum i3
HAMpPO3BUHYTIMIMX HAMpPSIMKIB MITy4YHOTO iHTeNeKTy. JlocmipkeHHs y Wil obnacTi Mmomsramoth Yy
PO3pO0JICHHI aBTOMAaTH30BaHUX 1H(GOPMAIIIHHUX CUCTEM, SIKi 3aCTOCOBYIOTHCS Y TUX 00J1aCTAX JisSUTBHOCTI
JIIO/IMHY, SKi BUMAraloTh JOTTYHOTO MipKyBaHHSI, IEBHOT MaliCTEPHOCTI Ta JIOCBiAY.

CyuacHuii piBenb po3BuTky ICIIIIP BimOyBaeTbcss y JBOX HampsiMKax pO3pOoOJTICHHS
iHTenekryanbHuX aretis ([1A) [1]:

- TA, 3acHoBawni Ha npenenenTax (aurificbkoro — Case-Based Reasoning, abo CBR);

- IA manyBaHHS DisUTbHOCTI (TOIIYK Y MTPOCTOPi CTAHIB).

Bubip IA 3anexuTs Bix 3amaui. Meroa BUBEACHHS 3a MpereneHTaMu eeKTUBHUM, KOJIM OCHOBHUM
JDKEpENioM 3HaHb PO 3ajady € JIOCBiJ, a He Teopisl; PIllIeHHs He € YHIKaJTbHUMH JJIS1 KOHKPETHOI CUTYaIlii,
a MOXyThb OyTH BHKOPHUCTaHI B IHIIMX BHUMAJKaX; METOI0 pO3B's3yBaHHS 3a7adi € OTpUMATH He
rapaHTOBaHUU MPABUILHUN PO3B’ 30K, a KpaIluil 3 MOXJINBUX. BUBEACHHS, 3aCHOBaHE HA TIPEIECHTAX, €
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MerogomM nooymou ICIIIIP, ski npuiiMaroTh pIlIEHHS 11100 i€l mpobaeMu ab0 cUTyallil 3a HaciaKaMu
MOIIYKY aHaJIOTii, 110 30epiratoThes B 0a3i mpereneHTiB [2]. Takuii npeneneHT Ha3uBaTh PEICBAHTHUM.
3 MaTeMaTHYHOrO MOTJIIAY Cepell elMeMEHTIB MHOKHMHHU TipereneHtiB Pr={Pry, Pr,,..., Pr\} peneBanTHIM
Pry e mpenieneHT, Ui SKOro BiZCTaHb J0 MOTOYHOI CUTYaIlil S € HaHMEHIIIO, TOOTO
Pr, =argmind(Pr;,S).
]

IA manyBaHHS JiSUTBHOCTI Ma€ JOCATTH LUTBOBOrO cTaHy. Hacammepen BiH MOBHHEH MOOYAyBaTH
TUTaH JTOCSTHEHHS I[bOT0 CTaHy i3 BCiMa MOXKIIMBUMH allbTepHATUBaMH. [Iporec miaHyBaHHS IPYHTYEThCS
Ha IEKOMITO3HIIi1. 3aa4a mianyBanHs ZP MicTuTh Tpu ckiianoBi [3]: MHOXUHY cTaHiB S, MHOXKHHY il A,
MHOXHHY HThOBHX cTaHiB Goal (ctaHiB MeTn); TOOTO

ZP=(S,AGoal).

OTmxe, 1718 TUIAHYBaHHS JAisUTbHOCTI A MMOBMHEH BMITH OLIIHIOBATH CTaHM Ta Jii.

Sx 6aunmo, s o6ox kmaci ICIITIP HeoOximHa MeTpuka. Y mepuioMy BUNAAKY JUIS OLIHIOBAHHS
PEIIeBaHTHOCTI MPELEICHTIB, Y APYroMy BHUIAAKY — JJIs OL[IHIOBaHHS PEICBAHTHOCTI CTaHiB. Bix crocoly
BHU3HAYEHHS I1i€T METPUKH HANpPAMY 3alISKUTh eekTUBHICTH pobotn [A. Ha Ham mormsia, Takwii criocid
Ma€ TPYHTYBATHCS HA YITKOMY 1 apryMEHTOBAHOMY CTaHIApTi 0a3 3HaHb. Y Tany3i iHKeHepii 3HaHb TaKHUM
cTaHzapToM ctanu oHrtojorii [4]. ToMy HaMu 3ampoOnOHOBAHO ISl MTOOYIO0BH METPUKH BUKOPHUCTOBYBATH
OHTOJIOT1i.

[Tix monemmto oHToMOrI O PO3YMIIOTh TPIKKY BUTIISIILY:

O0=(C,RF),
ne C — noHsATTsA, R — BimHOIIEGHHS MiX MOHATTAMH, F — iHTepIpeTallis MOHATh Ta BiHOIICHb (AKCiIOMH).
AKCIOMH BCTaHOBIIIOIOTh CEMAaHTUYHI OOMEXEHHS Ul CUCTEMH ITOHATH Ta BiAHOIIEHD.

AHaJIi3 0CTaHHIX JOCTiT:KeHb Ta MyOaikanii
CphOrogHi po3pi3HSIOTP TPU THIHM OHTOJOTIH: mpemMmerHo-opieHToBaHi (Domain-oriented),
opienToBaHi Ha TpukiIagHy 3amauy (Task-oriented) ta 3arameni onTomorii (Top-level). V wmami#t pobori,
BHKOPHCTOBYIOUH TEPMIH “OHTONOriss”, MU BBaXKaTUMEMO, 1110 BOHA MICTHTh BCi TPH THIIH.

A
x
) © . .
Miaenocmuxa = Inanysannsa oisnvrocmi
3aX60PIO6AHD, g_ nionpuemcme ma
Posnisnasanns obpasie, I yemanos, izpu (waxu,
Ipoenosyeanna 9 WMAWK, ... ), epa Ha
%
CROPIUSHUX NOOT, ... Gipoici, ...
>
>
MpeueneHT MnaHyBaHHs
=
Inmenexmyanvia s
NOULYKOBA cUCmeMa, Z .% Pegepysanna ma
Knacugixayia mexcmosux | £ 8 anomyeamnms mexcmosux
OOKyMenmis, ... g 2 OOKYMEHIS, ...
7]
O

Puc. 1. Knacu 3a0au 015 po3s’ 13y68anHs AKUX
surxopucmosyroms ICIITIP

[IpoananizyBaBiiy Kiac 3aaady, 4 skux po3poossitors ICIITP, MoxHa 3p00MTH BUCHOBOK, IO BCI
3ajlayi MOKHA TOJAUIMTA HA JBa MiIKiIacH. ICHye Kimac 3amad, Uil SKMX ICTOTHE 3HAYEHHS ITOHSTH
(BmactuBocreit). Ile 3amaui MiarHOCTHKYM 3aXBOPIOBaHb, PO3IMi3HABAHHS 00pasiB, Kiacwupikaiis sSBHII Ha
OCHOBI 30MpaHHs JaHHUX TOIIO. TaKi 3a1a4i Ha3BeMO 03HAKOBUMHU. J[JIs1 IHIIIOro KJ1acy 3a1a4 He € iCTOTHUM
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3Ha4YCHHS MOHATH, & CKOpIllle — iX CeMaHTHKa a00 YacTOTHICTh 3HAXOIDKEHHS TepMiHIiB y TekcTi 1 T.1. e
KJacTepu3allis iHGopMaliiHuX pecypciB, kiaacudikaiis TekcTiB 3riqHo 3 YK, iHTeaeKTyaabHi MOIIyKORBI
cucremH, pedepyBaHHS Ta aHOTYBaHHS TEKCTOBHUX JIOKYMEHTiB. Takuili Kiac 3ajJad Ha3BEeMO
CEMaHTHYHUMH 3a7adaMu. ¥ pe3yibTaTi orpumaemo noait ICIIIIP 3a nBoma BuMipamMu, sK 1€ 300paskeHo
Ha puc. 1. Y KoxkHill uBepTi IepepaxoBaHO OKpeMi 3ajadi, sIKi MOTPAIUISIOTh Y BiIMOBITHHHA KJac.

Hns epexkruBHOrO QyHKITIOHYBaHHS [A HE0OXi1HO MOOYyBaTH METPUKY, HA OCHOBI SIKOi BU3HAYATH
PEIIeBaHTHICTh CTaHIB 4M mpelieaeHTiB. Ha Hain mormsa, moOymoBa Takoi METPUKH HampsMy 3aJIeKUTh Bij
KJIaCy 3aJa4: CCMaHTHYHI BOHU YH O3HAKOBI.

OTmxe 3aranoMm, Ha Hally AyMKY, BUIUISIOTh YOTHPH Pi3HI Kiacu 3anad, siki po3s’ s3ytots [CIIIIP.
3pi3 3a HampsiMamMu MOTpedye ABOX Pi3HUX (YHKIIIOHAILHUX MOJENeH (MOIIyK peleBaHTHUX MPELEICHTIB
Ta TIUIAHYBaHHS MiSUIBHOCTI), 3pi3 3a THUIOM 3agadi — BHUKOPUCTAHHS JBOX PI3HHUX METPUK JUIs
PO3B’sI3yBaHHS IMX 3aj]ad Ta OMIHIOBAHHS SKOCTiI oTpuMaHuxX po3s s3kiB. [looynoBy ICIITIP Ha ocHOBi
OHTOJIOTIH [UIsl PO3B’ I3yBaHHS CEMaHTUYHUX 3a]a4d HAMH JICTaJbHO PO3IJSIHYTO y podorax [5—7]. Tomy y
i poooTi neranbHo posrisinemMo ICIIIIP mis o3HaKoBUX 3a/1a4, sKa IPYHTYETHCSI HA MPELEACHTYX, a came
JUTS TIarHOCTYBaHHS PEBMATOIOTTYHUX 3aXBOPIOBAHb.

@®opmyBaHHA LiJei
[ToOynyBaTl METPHKY JUIS OI[IHIOBAHHS PEJICBAaHTHOCTI MPEIEASHTIB I O3HAKOBHMX 3ajad.
AnpoOyBath 110 MeTpUKY mix 4ac ¢yHkuionyBanHs npukinaanoi ICIIIP  giarHoctyBaHHS
PEBMATOJIOTIYHIX 3aXBOPIOBAHb.

OcHoBHuii MaTepian

1. IToHATTS aZanTHBHOI OHTOJIOTIT
EdexTuBHICTh aganTallii oHTOI0TIT 0a3u 3HAHB 10 0COOIMBOCTEH MPEIMETHOI 00JIACTi BU3HAYAIOTh
3aKNajicHl B il CTPYKTypy €JIEMEHTH Ta MEXaHi3MM 11 ajanTallii IUITXOM CaMOHAaBYaHHS IiJ dYac
excrutyartamii. OQHUM 3 MiAXOMIB 10 peaji3allii TAKUX MEXaHI3MIB € aBTOMAaTHYHE 3BaKyBaHHS ITOHSTH
0a3W 3HaHb Ta CEMaHTHYHHMX 3B S3KIB MK HUMH MiJ 4ac caMmoHaB4aHHs. L{to ponp OepyTh Ha cebe
KoeQIillieHTH BaxJMBOCTI TOHATH Ta 3B's3KiB [5]. KoediieHT BakimBOCTI MOHATTS (3B'S3Ky) — 1€
YuCcebHA Mipa, KOTpa XapaKTepH3ye 3HAUYIIICTh MEBHOTO MOHATTA (3B A3KY) Y KOHKPETHIH MpeaMeTHii
o0nacTi 1 AMHAMIYHO 3MIHIOETBCS 3a TIEBHHMH MpPaBWJIAMH y TPOIeci eKkciutyaralii cucremu. O1xe, MU
PO3LIMPUMO TOHATTSI OHTOJOTrI], BBIBIIM B ii opMaibHHN OmMHC KOS(IMIEHTH BaXKIUBOCTI MOHATH Ta

BiJJHOIIEHb. TOMY TaKy OHTOJOTiIO0 MU OyZeMO BH3HAYATH SIK IT’ ITIPKY':

0=(C,RF,W,L),

e W — BaxxiuBicTh moHsaTh C, L — BaxkuBicTh BigHOIIEHb R.

Bu3HaueHy TakuM YMHOM OHTOJIOTIH0 HA3MBATHMEMO aJalTHBHOI, TOOTO TAKOIO, IO aJalTy€eThCS
1o 1O 3a paxyHok Moauikallii mOHATh Ta KOe(DIMIEHTIB BaKIMBOCTI IIMX MOHSATH 1 3B SI3KIB MK HUMH.
Taka OHTOJIOTISI OJIHO3HAYHO TPENCTABISIETHCS Y BUMISAIL 3BayKeHOro KoHIenTyanbHoro rpady (KI') [8].
OTxe, 10 CKJIaay aJalTUBHOI OHTOJNOr BXOAATh CKAJSPHI BEJIUYHMHHM, SKI BUKOPHUCTAEMO JUIS TIOOYIO0BU
METPHKH.

2. [loOynoBa METPUKH JJ15 MPEIEIEHTIB Yy MPOCTOPi 03HAK
OueBHIHO, MO0 3aJISOKHO BiJ MPEIEACHTY Bard MOHATH pi3Hi. ToOTto HacmpaBai W — BekTop
BuMipHOCcTi  KinbkocTi mpeneneHtiB W=(Wy,Wa,...\Wy). Hapami OymemMo posrisgaTv  JIHINE  OIWH
MPELEJCHT, TOOTO HIKHIN 1HACKC y Ba3i IOHAThH OMyCKAEMO.
[ToOymyeMo METPHUKY JUIS 03HAKOBHX 3aJ]ia4, Ki BAKOPHCTOBYIOTh IIPEIECACHTH.
Hexa#t muoxuua npenenentis Pr={Pry,Pr,,...,Pr\} omucyerhes xapakrtepuctukamu (BIacTHBOC-
TaMH) X={Xy,%,...,Xu}. Di — @oMeH BrmacTMBOCTI X, W

— KOE(QIIIEHT BaXXJIMBOCTI BJIACTHUBOCTI X,

npeueneuty Pri. 3HadueHHs BIIaCTUBOCTI X; Mo3HayaTtuMeMo Z = Z( X ). Omxke
Yy

Pr« X :{)gl SZ,% SZ 0% :;k},ﬂe ;Ji DiJ )
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[Toznaunmo |, sK MHOXHMHY IHOEKCIB BiactuBocTed mpeneneHty Pri Toxi BincTane Mik

MpeLeaeHToM Pri Ta MOTOYHOIO CUTYAIlIEI0 S BU3HAYAETHCS SK:

d=4i(z.2°). D)

il
Je Z 3HAYCHHS BJIACTUBOCTI X, TpELeeHTy Pr;, ;? — 3HAYEHHS BJIACTUBOCTI X, MOTOYHOI cuTyamii S

|, — MHOKMHA 1HJEKCIB BaXXJIMBUX BJIACTUBOCTEH mpereneHty Pri, |

=l El,E..Ely, N, —kibkicts

BIIACTUBOCTEH, SIKI HEOOXIJJTHO PO3TIISIHYTH, 1100 IPUHHATH PIIEHHS CTOCOBHO mpeneaeHTy Pri. Tooro

N . N

. ] L] u Lo ]
I, = |51|51=argAmaxwil?§ i =ils |52=argmaxwil?§ Ii3=1|53|53=argmaxwll?§
[ [

i1

—_— ——

il i1 1 figy i1 lig igo

PosriastneMo (YHKITIO | (X,h). OueBuaHO, MO X MOXKe OyTH Jiama3oHOM, TOOTO HEUITKOMO
migmaokuaoro X | D, ne D — yHiBepcagbHa MHOKHHA, YHCIOBUM 3HAYEHHSIM a00 HEYHCIOBHM
3HAYCHHSM. 3aJIeKHO BiJl IIbOTO | (X,h) BHU3HAYAETHCS TI0-CBOEMY, a CaMe:

i 1-m (h), X - HE4iTKa MHOXKHHA,
j (X,h) =|l [ ><|X - h|, X,h - 4ucnoBi 3HaYeHHS, 2

}1- m(X ,h), X,h - HeuucnoBi 3HAYEHHS,
e h) — xoedimieHT BeBHEHOCTI B TOMY, 110 N HalIeXUTh HEWiTKiM mimMHOXuHI X | | — uncioBa
y

BEJIMYMHA, sKa 3aiexuTth Bix 110, mob nodyrok | ><|X - h|T [O,l] (po3mipuicTh Benmnunnu | obepHEHO-
nporopiiiiHa 10 po3mipHocTi Benmaud X Ta N, 100TO, siKmo X Ta h € maca i BuMiproersest B Kr, TO |
BHMIPIOETHCS B Kr'l); m(X,h )T [O,l] — HewiTKa BeTMYMHA TomiOHOCTI 3HaveHb X Ta N . Hampukman,
m(X,h) =1, sxmo X =h, m(X,h) =0,9, skmo X »h , m(X,h)=O, axmo X 1 h .

PosrisiHeMo BM3HAUeHHS Bar MOHATH Ul O3HAKOBHX 3aj]ad HA OCHOBI IHTENEKTYaJbHOTO aHalli3y
JaHMX, @ caMe Ha OCHOBI mo0OymoBH AepeBa pimenb (JIP). SIk Bigomo, 03HAKOBI 3a1adi JAfOTh 3MOTY JUIS
MOITYKY peieBaHTHUX mperenaeutis oymysatu JIP [9]. Onnak JIP He € maHaleero, OCKiINBKM 3rajyBaHi
O3HAKH, III0 JIGKATh Ha BIAMOBIMHINA TiNIi, 0 3aJa€ MpEIEAeHT, He I'apaHTYIOTh BpaxyBaHHs ITOBHOI
MHOXMHH O3HAaK, SKi HEOOXIZHO BpaxyBaTH Jjisl 3HAaXO/KCHHS pENEeBaHTHOro TpereneHty. Hamwu
MPOIIOHYETHCS BUKOpUcTOBYBaTH JIP 1 BU3HAueHHsA Bar 0Oa30BMX TEPMIHIB, SKI 3aalOTh ACAKUN
mpeneneHt, a motiM Ha ocHOBi oHToiorii IO po3BHHYTH OTpUMaHiI Bard Ha BCIO OHTOIOTIIO JUIS
BIJIIOBIIHOTO TIpetieieHTY. Tozi JUist MOIITYKY pelIeBaHTHOTO MPelleICHTY BUKOPUCTOBYBATH 3HAUYCHHS THX
N MOHATH, K JJIs BIAMOBIAHOIO MPEIEACHTY MalOTh HAHOLIbINI Bary.

PosrnsHemMo rinky nepeBa pimieHb. BeprimHu (03HaKH) i€l TiTKM 3HaXOAAThCS Ha K piBHSX.
OueBHnIHO, MO YMM BWINMH piBeHb, THM 3HAYyIla O3HAKA, fSKa HA [IbOMY piBHI 3HaxomuTbes. Ls
EBPUCTUYHA JyMKa Ma€ OyTH BijoOpaskeHa B 3HAUCHHSX Bar IIMX 03HaK. KpiM Toro, mpormoHyeTbes i Baru
HOpPMYBaTH, TOOTO 1100 1X Cyma JJIsi KOXKHOTO TpelieaeHTy (Tinku) nqopisHioBana 1.

PosrisHeMo Ba criocoOM BU3HAYEHHS Bar 0a30BHX O3HAK, SAKI 3aJ0BOJBHSIIOTH BHUIIEONMCAHI ABA
MPHUITYIICHHS.

1 cnoci6. Apugpmemuunuii. BusHavaroTbes K BinmHomeHHs pisauii (k+1) piBHs AepeBa Ta piBHs, Ha
SKOMY 3HAaXOJMTHCS O3HAKa J0 CyMH BCiX PIBHIB TUTKH, TOOTO TPYHTYIOTHCS Ha cyMmi apu(METHIHOL
porpecii:

CK#1-0 k+1-i
kT 1+K)K
ai (1+k)k
=1 2

2 cnoci6. I'eomempuunuii. [pyHTYIOTBCS Ha CyMi T€OMETPUYHOI POrpecii:
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OtpuMani Ha ocHoBi /I[P Barm Ha3zBeMo Baramu 0Oa30BHX O3HAK MNPEIEACHTY 1 MO3HAYMMO TaKy
muoxkuHy Bar W; . Tenep HeoOXiqHO 1X pO3BHHYTH Ha BCIO OHTOJOT 0 10, BHKOPHCTOBYIOUH TAKCOHOMIO
MMOHATH OHTOJIOTT, BiIHOIIEHHS MK IOHATTAMH Ta iX iHTeprmperarfifo. Martematuuro ((hopMaibHO) TIeH
MPOIIEC 3aMUIIEMO Y BHTIISII:

W, %@ W . 3

Jnist 03HAKOBHX 33/1a4 HAMH IMPOMOHYETHCS TAaKUH METOJl pO3MOBCIO/KEeHHs Bar. CroyaTtky Baru
BCiX o3Hak gopiBHioOTE 0. BBaxkaeMo, 110 Bara BepTHKAIGHHX 3B’ sA3KiB (iepapxis, arperarifist) Z0piBHIOE
1,2 (uuM KOHKpeTHilIe, TUM Kpaiie). st o3HaK, siki OepyTh ydacTh Y JI€pEBi pillleHb Ui BiAOBIIHOTO
MpeneneHtTy 0 Hyls JOoJAaeEMO Bary, OTpHMaHy Ha OCHOBI JepeBa pimeHb. [loTiM posrisgaeMo
(yHKITIOHAIBHI Ta CEMIOTHYHI 3B’ 13KH, SKIIIO BOHH BM3HAYCHI B OHTOJIOTI.

s 03HAKOBMX 3aJlad KBAaHTATATUBHI BITHOIICHHS HE PO3MIAIAIOTHCS, OCKUIBKH CHHOHIMIS Ta
KOpEITIOBAHHS HiSIK HE BIUTMBAIOThH HA 3HAYEHHS O3HAK. Binpasy BBaxkaeThcs, 1O 1€ 0JJHA 1 Ta caMa O3HaKa.
KBamitatuBHI (pyHKIiOHANbHI BIiIHOIICHHA TOAUIAIOTH Ha cHMeTpuuHi Ry (medxa migMHOXHHA

TOPM30OHTAJIBHUX 3B'S3KIB) Ta HecMMeTpuuHi R, (BepTHKanbHI 3B'S3KHM, IHIIA MiAMHOKHHA T'OPH30H-
TalbHUX 3B's3KiB). Te, M0 €IEMEHTH MICTATh MiX CO0OI0 CHMETPHYHUI 3B’S30K, IMO3HAYATHMEMO
noagiiiHo0 crpinkoro C « C;, HECUMETPUYHMA — OIMHAPHOKO Bifl OONACTI BM3HAYCHHS B MHOKHHY

snauens C ® C,.

OueBHIHO, IO EIEMEHTH, sIKi OepyTh y4acTh y CHMETPUYHHX 3B SI3KaX, € PIBHOCHIBHUMH. Tomy
Bard L CHMETpUYHHX BiIHOIICHb JOPIBHIOKOTH OAMHMIN. TakuM CHMETPHUYHUM 3B's3koM € , 00’ €xT
nii« misg« cy0 ekt mii’, SKHHA HaJeXHUTh 1O TPynu (QYHKIIOHANBHUX 3B's3KiB. Bcei iHIN (yHKIIOHATBHI
3B’SI3KM € OJIM3BKUMU JI0 CUMETPHYHHX, ToMy ix Baru jpopiBHIOIOTH 0,9. Orxe, sikmo Bimoma Bara W

tepmina C, 1 1ei TepMiH Ma€ CUMETPUYHHH 3B’ 130K 13 TepMiHOM C | » Bara sikoro HEBIJOMa, TO V\/J =LW.

Jos necumerpuunnx 38" a3kiB C; ® C; 0TpuMaeMo aHANOrIYHE CIIBBIHOLICHHS

W, = LW, (4)
aKio Bigoma Bara C, i
W = Vi , 5)
'L

SIKIIIO BiZlOMa Bara Cj. Cemiornyni BigHoIeHHs MarpTh Bary 0,2. ¥V Tabn. 1 HaBeneHO 3HAYEHHS Bar

BR)KJIMBOCTI Pi3HUX TPYI BIIHOLICHD JUIA Pi3HKUX 3a1a4. CTOBIMYMK 3HAYCHHS Bar JJIs CEMAaHTHYHMX 3a7a4
HaMH BH3HA4eHO y pobori [10].

Tabnuys 1
Baru BaskJIMBOCTI BifTHOIIEHDL
I'pyna Binnomenns 3HavyeHHs Bar BasKIuBOCTI L
BiJlHOLIEHb JJis ceMaHTHYHMX 3a1a4 JJia o3HaKkoBHX 33124
1 2 3 4
Iepapxis Pin« Bug 09 12
O3HaKa« 3HAUECHHS O3HAKU 0,9 12
IuBapianT« BapiadT 0,9 1,2
Arperaris Iline« wactuHa 0,9 1,2
06’ eXT« TIPOCTip peamizarii 0,4 12
(mmokamizariii) 00’ exta
OO’ €KT« BIACTUBICTH/O3HAKA 0,4 12
PIBEHb& OIUHHUIIA PiBHS 04 1,2
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Ipooosoicenns mabn. 1

1 2 3 4
®ynkuioHanbHi | Q6 exT mii« mis« cy0 ext mii 03 1
NPUYMHAK HACTIIOK 0,3 0,9

yMOBa« JIist 0,3 0,9

SIBULLEK is 0,3 0,9

CTaHK s 0,3 0,9

SIBUIIEK CTaH 0,3 0,9

IHCTPYMEHTX [is 0,3 0,9

NaHi« i 0,3 0,9

JAHIC BETHYUHH 0,3 0,9

Cemiornyni Tepmin« criocid BUpaskeHHS 0.2 0,2
Tepmin« croci6 mogaHHsa 0,2 0,2

TepMiH« MeTa3HaK TepMiHa 0,2 0,2

ToroxHOCTI TepMiH« CHHOHIM TepMiHa 1 :
Kopesii TepMiH« KOpeJsT TepMiHa 1 -

Orxe, 3aranom npouec ¢ynkmionyBanus ICIIIIP Ha OCHOBI OHTONOriM CKIaJa€ThCs i3 KPOKIB,
HaBeJeHUX Ha puc. 2. [lst ix 300paskeHHs BUKOpHcTaHo miarpamy misiibHocTi (UML Activity) [11].

1.
3acTocyBaTu 04MH i3 MeTOAIB
. . ~
HTeneKTyanbLHOro aHanisy AaHu >
N
N\

2.
QOSI'IOBCIO,CI,VITVI Baru Ha BCIO oHTOMnormo /  ~ N 3acmocoeyiomsca memodu ﬁ

OmpumyemMo floyamxosi eaau oHmosnoail ﬁ

N g sanexHocmi 6id Kacy 3adayi
(o3HaKosa, cemMaHmuyHa)

3.
3acTocyBaTu METPUKY -
151 OTPUMAHHS PilLEHH S~
3 Mempuka 3anexums 6i0 knacy ICIIIP

®

Puc. 2. liaepama oisinernocmi ICIIIIP na ocnosi
adanmueHux OHMOoN02ill

ICIIIIP pniarHOCTYBaHHSA PeBMATOJIOTiYHUX 3aXBOPIOBAHb

Posrnsnemo mpuknan ¢ynkmionyBanns ICIIIP y ramy3i memuiuau, a came — peBMaTojorii. Sk
NpereaeHTH MU PO3TIISTHYIH ciM 3axBoproBaHb: Pr={‘PeBmaToigHun apTtput (PA)’, ‘Oedopmyrouni
octeoapTpos (JO), ‘CuctemHun 4yepsoHumin BoB4yak (CUB), ‘AHkinosytouun cnongunit (AC)),
‘TocTtpa peBmatuyHa nuxomaxka (MP1)’, ‘Togarpnynuin aptput (MA)’, ‘CucteMHa ckrepogepmis
(CC)'}. Hamu BumineHo 27 o3Hak, siKi CYIpPOBOUKYIOTH Ii 3aXBOproBaHHs. HaBememo nesiki 3 HUX:
X={ CumempuyHul rioniapmpum 8pibHUX cyariobie Kucmel pyK, 38yKeHHs1 Cy2106080i WinuHU,
Ocmeogbimu, binb y cyanobax rpu hisudHOMy HagsaHmMaxeHHi, PeHomeH PeliHo, Ekcripecis
HLA-D27 aHmueeHy, BusieneHnHsi LE-knimuHu y kpogi}. O4eBuaHO, 1110 HE BCi 03HAKH MPHUCYTHI B
OKpPEMO B3STOMY 3aXBOpIOBaHHI. TOMY 3aJI&KHO BiJl IIPEIEACHTY BaXJIMBICTh TUX O3HAK pi3Ha. CaMe Taky
Bary BayKJIIMBOCTI HaM HEOOXiJIHO BU3HAYMTH, 1100 I aiarHo3y Bukopuctatu Gopmyiy (1). deranbHimre
JIOMEHU O3HAK PO3IVISTHEMO, KOJIM BU3HAYATUMEMO Bary ix BaYKJIMBOCTI.

BukopuctoBytour pizHi peBMaTONOTIUHI JOBIJHUKH, MU MOOYAYBAIH OHTOJIOTIIO peBMaToorii. B
OHTOJIOTIi BiTOOPa)KEHO B3a€MO3B’ 130K MK O3HAKAaMH, X BIUIMB HA 3aXBOPIOBAHHS 3aJISKHO Bl 3HAYCHHS
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O3HAaKW. BHKOPHCTOBYIOUM IO OHTOJIOTIIO, BH3HAYMMO Bary Ba)XJIMBOCTI IHUX O3HAK 3aJICKHO BiX
3axBoproBaHHs. Hacammnepen oO0YucIiMMO mo4aTKoBi Baropi koedimieHT. s mporo mo0yayeMo aepeBo
pimens (JIP) Ha OCHOBI apXiBy JaHUX MPO 3aXBOPIOBAHHS KONHUINHIX maiieHTiB. Otpumane /P HaBeneHo
Ha puc. 3. lllo0 crpocTuTH BUKIaA, MPUCBOIMO KOXKHIM O3HAIll 1HJEKC, KWW BiamoBigae i komy B 0asi
nanux. Ha puc. 4 nHaseneno crpykrypy bJl, meski mani OepyThest i3 oHTOMNOrI Ta nepeBa pimeHb. s
3aJlaHHs Bar 0a30BHX O3HAK MPEIEACHTIB CKOPUCTAEMOCh apU(PMETHYHUM CIOCOOOM iX BM3HaueHHs. s

1 1

PA orpuMaeMo Taki 3HAYEHHS: ng :E, V\/l0 :5

noyatkoBuMH. Jlo yBarm OepemMo JHIIE O3HAKH, SKi XapaKTepHi A LBOr0 3aXBOpIOBaHHS. Tomy,
manpukiag, it AC rimbuna JIP mopiBHIOE ABOM, i MM OTPHMY€EMO ITOYATKOBI BaTH JIMIIE TS O3HAK ,, birlb

, WP ZE. Bepxwiit ingekc (0) Bkasye, mo Baru €

o . 2
y cyanobax e criokoi’ (xox B BII 14) Ta , Cakpoineim” (kox — 5). Ix Baru g AC OyayTh V\/l?l = 3 Ta

1 .
V\/S0 = 3 Jist TTA ta CC B3arani jumie oxHa 6a3oBa o3naka. Tak, mis ITA ue ,, TOHycu” (xox — 27), a s

CC ,®eHomeH PeliHO" (kom — 17). TlowaTkoBi BarM HHMX O3HAK JUIS BIiANOBIAHHUX TIPEIEACHTIB
JOPIBHIOIOTH OJTUHUIII.

PaHkoBa ckyTicTb y cyrnobax

€ Hemae
MoniapTpuT cyrno6iB KncTemn pyk Binb y cyrmobax B crnokoi
€ Hemae € € Hemae| Hemae
[JoskonocyrnoGosuit . - Mirpytouni deHomeH
0CTeonopos OcTteoditn Cakpoineit xapakTep Todycu PeitHo
apTpuTy
€ Hemae € € € € €
CPA D B 0 D CAC DRI D C TA D

Puc. 3. Jlepeso piwens, ompumane Ha OCHO8I aHANi3y
OaHUX PeeMamoN02IYHUX 3AX6OPIOBAHD

MNpevueaeHT O3sHaka MauieHT
PK | Koa PK | Koa PK | Koa
HasBa HasBa HaHi npo nauieHTta

. ps £t

ApxiB AaHuX HiarHocTtuka ObcTeXxeHHA
PK |Koa PK |Koa PK |Koa
FK1 | Koa_npeueaeHTa FK1 | Koa_npeueaeHTa FK1 | Koa_naujeHTa
FK2 | Koa_osHaku | | FK2 | Koa_o3sHaku FK2 | Koa_osHaku
3HauveHHA >l BaxxnuBicTb 3HayeHHA
) 3HaueHHs
2 ‘ MeTpuka
e |
. Y
Pt I TiarHos
. \/‘,[1 \ \/ ‘,\J ' OHTororis PK | Koa
ﬂébeéd piLueHb FK1 | Koa_npeueaeHta
FK2 | Koa_naujeHTa

Puc. 4. Cmpyxmypa 6aszu oanux ICIIIIP diacnocmyeanmsi
PEEMAMONIOSTUHUX 3AX80PIOGAHb
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Active Ortology |/Ent'mes rclasses r Chject Properties r Data Properties r Individuals r/DL Guery SWRL

rEIass hierarchy r/E\ais hierarchy (inferred) ‘

v @ Thing
O3Hakn
LE-KNITHHW_Y_KpoBi
AHTUTINA_Ao ABoxcripaneHoi AHK y cHpoBaTtui_KpoBi_
AnTutina_ao_opHocnipaneHoi_ AHK_y_cupoeatui_kpoei
AHTUTIRA_A0_LMKMIYHOrO_LUTPYNiHOBOro_nentuay_y_cHpoBaTtui_Kposi
Binb_y_cyrno6ax_g_cnokoi
Binb_y_cyrno6ax_npu_disM4HOMY_HaBaHTaKeHHi
MoekonocyrnoGoBUii_ocTeonopos
Ekcnpecia_HLA-D27_aHTureHy
EpOo3UBHHI_apTpuT
36inbWeHHA_TUTPY_aHTUHYKNeapHoro_thaKkropy_y_cHupoBaTLi_kpoBi
SEYHEHHA_CYIMo6oBoi_LWinuHn
KicTkoBi_aHkinosn
Octeoditi
MoniapTpuT_cyrnoGiB_kucTen_pyk
PaHKoBa_ckyTicTe_y_cyrnoéax
PeBMaToigHuii_thakTop_y_cupoBaTLi_KpoBi
Cakpoineir
CevoBa_kucnoTa 6
CyGKOpPTHKANbHI_KicTH_Ges_eposiii
Todyen
YpaKeHHA_AUCTaNBHNX_MiXcanarHoBux_cyrno6is
YpaKeHHA_NeplIoro_nnecHothanairoBoro_cyrnoéa_cronu
¥Yp _np anbHUX_Mi 1aHrOBUX_CYrMoGiB
- ) deHomeH_PeliHo
L Mpeuenenti

a

Puc. 5. lepapxis nonsmes onmonoeii peemamonocii

PosrimsHemMo mporec po3BHMHEHHS Bar 0a30BMX O3HAK HAa BCHO OHTOJIOTIIO PEBMATOJIOTI],
BukopuctoBytoun (4) ta (5). [ns uporo mpoanamizyemMo Hairy oHTOJOri0. OHTOJNOTrIS peani3oBaHa B
penakropi Protégé-OWL_4.1. Ha BepxHbOMY piBHI i€papXii OHTOIOTIT 3HAXOAATHCS 03HAKH Ta MPEIEACHTH
(muB. puc. 5a-0). Iepapxito BiAHOIIEHb MPEACTABUMO Y BUIJISII, PO3TIAHYTOMY B 3-My po3aiti. OTke, B
oHTOJIOTiT peBMartoorii icHye 6 TumiB BimHouIeHb (auB. puc. 5, a). [lepiui aBa tumnu (iepapxis, arperaitis),
SIK TIPABHUIIO, 3aJa0ThCsl Y BUIJIAAL iEpapXii MOHATH, OJHAK MOXKJIMBI BUIIQJKH, 110 ICHYBaTUME MHOYKUHHE
HaCJTiIyBaHHs, a00 JesiKe MOHATTS Oyae CKIaJ0BHM KUIBKOX IHIIMX MOHATh. TOAI IIi BIJHOIICHHS
HeoOXiqHO BU3HAUUTH B 3akiaui Object Properties.

OnmHak OCHOBHHUMH ISl TIEpepaxyHKy Bar BaKIMBOCTI TOHSATh OHTONOTII € ()YHKIIOHAJbHI Ta
Kopernsaiiiiai BignomenHas. OKkpeMi 3 HUX HaBeleHO Ha puc. 6, 6,8). B 00MIBOX BiTHOIIEHHSIX JTOMEHOM €
o3Haka ,, EposuBuuii aptput”’ (kiarou 6 B BJl). MHOKHHOK 3Ha4YeHb y MEpPIIOMY BHMAJAKYy € , PankoBa
CKyTICTh y cyriobax” (kmou 12 B BJT) Ta , JloBKonocyrimobosuii octeonopos” (kmou 7 B BJI). O6uasa
BiJTHOIIICHHS € (YHKI[IOHAJIBHI, TPAH3UTHBHI Ta CUMETPUYHI.

Active Ontology rEnt'mes r Clazzes

=[e]x)

v--mmtopOhjectProperty

Functional Domains (intersection)

|| Inverse functioral EpOSMBHUI_apTpuT
Transtive

Ranges (intersection)
Symmetric .
HoekonocyrnoGoBMI_ocTeonopos
[ asymmetric

|| Reflexive Equivalent objsct properties

[ rreflexive
Super properies

B OYHKLOHANBHICTE B QYHKLIOHANBHICTE

a o 8

Puc. 6. Buou sionowens onmonozii peemamonozii

[TepepaxyBaBIlli Bark Ba)JIMBOCTI MOHATH 3a (opmynamu (4), (5) oTpuMaemMo Taki O3HAKH VIS
PI3HUX 3aXBOPIOBaHb, SIKi HEOOXiTHO BUKOPUCTATH il Yac 00YMCIIEHHS BifcTaHei 3a Gopmymnoro (1) (mus.
Tabi1. 2). Mu B3s1u He OiTbIle SIK TP O3HAKH JJIS KOXKHOTO MPeIeaeHTy. Y BUIAAKY, SIKIIO Bara 2-ro abo
3-ro nousATTs Oyna meHmow 3a 0.5, To BiAMOBIAHO 10 po3risiay Opanack oxHa abo JBi 03HAKHU (TaK, SK Y
Bunanky ITA ta CC). Okpim Toro, BUKOPHCTaHHS Takol BiIacTHBOCTI, sik Digoint (To0To 3amepedueHHs) B
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OHTOJIOTil PEBMATOJIOrii MPHUBENIO 10 TOro, IO BIAHYTHICTH O3HAKM TAKOXK Ma€ 3HA4Hy Bary (Takuii
pe3yabTaT Mu oTpuMainu y Bunaaky I'PJI, konu BiacyTHiii , Epo3uBHuit aptput”).

Tabauys 2
3ajieskHicTh 3aXBOPIOBAHD Bil 03HAK
IIpeuenent O3naka 1 O3naka 2 O3naka 3
PeBmaroinuuii aptpur (PA) MoniapTput cyrnobie | EpoansHuin apTput Hoskonocyrno6osui
KUCTENn pyk 0CTeonopo3s
Hedopmyrouuii octeoaprpos | OcTteoditn CybkopTumkanbHi kictn | binb y cyrnobax npu
(10) 6e3 eposin di3nyHOMYy
HaBaHTa)KeHHI
CucteMHUii YepBoOHMIT binb y cyrnobax y AHTUTING OO MoniapTput cyrnobis
poBuak (CUB) CMOoKOI asocnipansHoi AHKy | kucten pyk

cupoBaTLi KpOBi

AHKUI03YHOY Ml CHOHIAMJIIT
(AC)

Cakpoineit

binb y cyrnobax y
cnokoi

Ekcnpecia HLA-D27
aHTUreny

I'ocTpa peBmMaTH4Ha
guxomanka (I'PJI)

MoHooniroapTput
BENUKUX cyrnobis

Mirpytounin xapakrep
apTputy

EposuBHuin aptput
(6iocymumicmp)

Moaarpuunmii aprpur (ITA) CevoBa kucnorta
CucreMHa ckjiepoaepmist

(CO)

Todycu
deHomeH PelHo

Amnamiz tabn. 2 nopieusHo 3 [IP, ske HaBemeHe Ha puc. 3, mokasye, mo i [TA ta CC o3Haku
MPAKTUYHO HE 3MIHMJIMCH, JUIS IHIIUX 3aXBOPIOBaHb 3MIHWJIMCSA B OJHIH a00 ABOX mosmmisx. IlepeBipka
peajbHHX 3aXBOPIOBAHB IMOKa3ania, o0 BHKOpucTaHHs [P mpaBuibHO Kiacudikye 3axBoproBaHHS B 64%
BHUIIQ/IKAX, a 3a Kiacu(pikaliero, OTPUMAaHOIO 3TiTHO OHTOJIOTIEI0 peBMaronorii, y 79 % Bunaakax.

BuchHoeku
(YHKIIOHYBaHHS IHTEIEKTYallbHUX CHCTEM MiATPHUMKH
MPUAHATTS PillleHb Ha OCHOBI aJIAITHBHUAX OHTOJIOTIH JJIsl 03HAKOBUX 3anad. Lls Momenb rpyHTYeThCS Ha

Po3pobneno MaTemMaTHYHY MOJETh

METPHIll JIJIS 3HAXOHKCHHS pEICBAaHTHHX MPEICACHTIB a00 BHU3HAYCHHS PEICBAHTHOCTI cTaHiB. s

MoOyIOBH Takol METPHUKH BHKOPHCTAHO OHTOJOTIIO. 3 I[i€0 METO Yy 3arajbHONPUUHSATHI
TPHOXEIIEMEHTHHI KOPTEXK, KU 3aa€ OHTONOTi0 (MHOKHMHA TIOHATH, BIHOMICHD Ta IX iHTEpPIpETaIlis),
HaMH JIOMAHO JIBi CKAJISPHI BEMMYUHM (BaXKJIMBICTh TOHSITH Ta BiTHOIICHB), SIKi BUKOPUCTOBYIOTHCS LIS
00YHMCIICHHS HEOOXIHMX BiACTaHeH. PO3risHyTO CriocoOu 3alaHHs MOYATKOBUX KOS(II[IEHTIB BaXJIMBOCTI
MOHATh Ta 3B S3KiB, 30KpeMa Ha OCHOBI IHTEICKTYaJIbHOTO aHaji3y HaHuX. PO3MISIHYTO NpUKIan
(YHKIIOHYBaHHS TaKOi CHCTEMH JUTS IIATHOCTHKY PEBMATONIOTTYHUX 3aXBOpIOBaHb. OTpUMaHi pe3yabTaTH

MOKa3ylTh e()EKTUBHICTh PO3POOIICHOT MOIEI TIOPIBHAHO 3 JICPEBAaMH PIlllCHb.
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10.10 PamikeBu4, A.M. KoBaabuyk, J. JA. Ileqemxo, M.JI. Hautka
Hamionansauii yaiBepcuret “JIbBIBCbKA MOJITEXHIKA”
Kadeapa aBTOMaTH30BaHUX CHCTEM YIIPABITIHHSI

INOTOKOBA MOJU®PIKALISA AJITOPUTMY RSA
3 BUKOPUCTAHHAM ITPOEKTUBHUX TA A®ITHHUX
HEPETBOPEHD JJUIA AEAKUX KJIACIB 306PAKEHD

© Pawxkesuy FO.FO., Kosanvuyk A.M., Ilenewxo /. /1., Hasumxa M.JI., 2011

Ha ocnoBi aaroputmy RSA sk Hai6iibll BKMBAHOrO NPOMHCIOBOI0 CTAHIAPTY
H(PpPyYBaHHA AaHUX 3aNPONOHOBAHO MOAM(iKamii 3 BUKOPHCTAHHAM NPOEKTHUBHUX Bil0-
OpaskeHb Ta a(iHHUX NepeTBOPeHb AJA WUGPYBAHHA 300pa’keHb, 10 JAIOTh 3MOIYy CTPOro
BUAIIATH KOHTYPH.

KawuoBi cioBa: anroputm RSA, mmdpyBaHHs JaHMX, NPOEKTHUBHI BigoOpaikeHHs,
KOHTYp

Based on the algorithm of RSA, as the most common industry standard data encryption,
proposed modifications using projective mappings and affine transformation for image
encryption, allowing strictly allocate paths.

Keywords: algorithm RSA, data encryption, projective mapping, contour.

Beryn

VY cydacHOMY CBiTi OYypXJIMBOIO pPO3BUTKY iH(OpMamiiHUX TEXHOJOTiH BCE TOCTPIIIMM CTa€
OUTaHHS 3axucTy iHpopmanii. Opnnielo 3 HalnmomwmpeHimmx ¢GOpPM MpelcTaBiIeHHS iHpopMauii B
UQpoBOMY BUIIIAII € U(PPOBI 300paKeHHSI.

OnHUM 3 HafOUIBII BXXKMBAaHHUX 1 3aXUILEHUX AITOPUTMIB M(pyBaHHs naHuX € anroput™ RSA [1].
Bin HamexwuTe 0 TPYNM aCUMETPUYHUX AITOPUTMIB 3 BIIKPHUTUM KiroueM. besmeka anroputmy RSA
IPYHTYETHCSL Ha PECypCHO BUTpaTHiH (akTopusauii Bequkux yucen. [Ipu mpOMy BIOKpUTHH 1 3aKpUTH
KJII04i € QYyHKIIIMHU IBOX MPOCTHX uucen 3 po3psaHicTio 100-200 necsaTKoBUX 3HAKIB i1 Oiiblie.

AnroputM RSA € yHiBepcalbHUM QITOPUTMOM, TOOTO MOKE 3aCTOCOBYBATUCH 1O OyIb-SIKHX
curHaiiB. OHAK HEJONIKOM Takoi YHIBEpPCaIbHOCTI € Te, IO JesAKi KIAcH 3amu(pPOBaHUX CHUTHAIIB
MOXXYTh OyTH 4YacTKOBO BiATBOPEHI iHIMMMH 3aco0amu 0OpoOKu. Jlo Takux KiaciB CHTHAIIiB HAaJIEkKaTh
mudposi 300paxeHHs. B Takomy Bumajnky BUHHKae morpeda B peamnizamii creuialbHUX aarOpUTMiB a0bo
moaudikanii icHyrounx. JletanbHO mpoOiieMy BHKOpHCTaHHs anroputmy RSA cTocoBHO 300paxkeHb
omucaHo B [4].
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