ISSN 2079-0023 (print), ISSN 2410-2857 (online)

THOOPMAIIMHI TEXHOJIOTII
NHP®OPMAIIMOHHBIE TEXHOJIOTUH

INFORMATION TECHNOLOGY

YK 519.2 DOI: 10.20998/2079-0023.2019.02.08
A. B. TAPMAIII 1O. I. JOPO®€EEB

PO3POBKA ANDROID JOAATKY AJA CUCTEMHU INIATPUMKHU XOJTEPIBCBKOI'O
MOHITOPYBAHHA

B po6oTi po3risiHyTI THTaHHS PO3POOKH MPOrPaMHOTO 3a0€3IeUeHHs UL MATPHMKHI CHCTEMH XOJITEPiBCHKOrO MOHITOPYBAaHHS, SIKE Opi€HTOBaHE Ha
3aCTOCYBaHHsI IPHCTPOiB, Ha 0a3i onepauiiiHoi cucreMy Android. Ha ocHOBI icHyrounx MeToxiB U(poBoi 0OpOOKH TaHHX PO3POOIICHO MPOrpaMHUH
JIOJIATOK, SIKUH JJO3BOJISE MPOBOMUTH MOHITOPYBAaHHS CTaHY CEPLEBO-CYJMHHOI CHCTEMH KOPUCTYyBaua B PEXHMi PeajbHOrO 4acy Ta HACTYIIHOIO
BIZIPaBKOIO JaHHX Oe3IocepeHbO N0 JiKaps-(axiBIg B 3pydHOMY Ui aHaNi3y (opMmaTi. 3alpoOIIOHOBAHO METOJ OOpOOKH JAaHHX 3a JOIOMOIOIO
AJITOPUTMY, B OCHOBI SIKOTO BUKOPHCTAaHO IIAa0JIOH, CKIaJACHUH 3 METaCHMBOJIB PErySIPHUX BHpa3iB, sAKHil 3a0e3medye MIBUIKE 1 TOUHE IPOCIIOBAHHS
OTpUMaHUX JaHuX. B pe3ynpraTi poboTu anroputmy Gopmyerscs OiHapHHiT haiii, SKuid MICTUTh TUTbKH HEOOXIiIHI AaHi s MoJanbIuoro anamisy. Ha
MepIINX eTalax IIPOrpaMHUN OJAaTOK, BCTaHOBJICHHH Ha Android nmpHcTpoi, BUKOHYE IIEpBHHHMI aHami3 Qaiiny i po3ouBae naHi Ha pparMeHTH, ki
BIiJINIOBIIal0Th YaCOBMM IIPOMiXKKaM TPUBAICTIO IIICTASCAT XBIJINH KOXKHUK. TakuM YHHOM, IPOTSTOM JOOH (pOPMYETHCS TBANIIATH YOTHPHU (pparMeHTa
JIaHUX, HAa OCHOBI KOXXHOTO 3 SIKHX CTBOPIOIOTHCS Tpadiky, L0 LIFOCTPYIOTH POOOTY CEpLEBO-CYAMHHOI CHCTEMM MAlli€HTa, SIKi KOPHCTYBad Mae
MOXIUBICT HEpersiHyTH. [Ipy BHHUKHEHHI KPUTHYHMX IOKAa3HHKIB B POOOTI CEpLEBO-CYAMHHOI CHUCTEMH, IPOTPaMHHII OJATOK aBTOMATHIHO
BUKJIMKA€E MIBHU/IKY JIOTIOMOTY Ta BiJIIPaBIIs€ JTiKapro JaHi 32 OCTaHHi JiBi Joon y hopmati kparmkoBux rpadikiB, OCKiUIBKI JOCBI MPAKTUKYIOUHX JIiKapiB
MOKa3aB, 1110 caMe TaKi rpadiku € HalOUIbII HAOUHUMHU Ta iIHPOpMAaTUBHUMHU. TaKoX JIiKap Ma€ MOXKJIMBICTb OTPUMATH JJOCTYII JIO IaHUX XOJITEPIBCHKOTO
MOHITOPYBaHHSI CEPLEBO-CYJHHHOI CHCTEMH KOPHCTyBada B Oyb-sIKHil MOMEHT, BUKOPUCTABIIY TePMiHAIBHY YaCTHHY IPOrpaMu Ha cBoeMy Android
MIPUCTPOI.

Kurouosi ciioBa: onepariiina cuctema Android, Mmetoau oOpoOKH TaHUX, PEryJisipHi BUpa3H, XOJNTEPiBCbKE MOHITOPYBAaHHS, METOJ] PO3POOKH
Android monarkis.

A. B.TAPMAI, IO. U. JOPO®EEB

PA3PABOTKA ANDROID NPUJIOKEHUSA JJIs1 CACTEMbBI HOAAEP)KKH XOJTEPOBCKOI'O
MOHHUTOPHUPOBAHUA

B pabote paccMOTpeHBI BONPOCH! Pa3pabOTKM MPOTPAMMHOTO 0OECTICUEHMS Il TTOJIEP)KKH CHCTEMBI XOJITEPOBCKOTO MOHHTOPHPOBAHMS, KOTOPOE
OPHEHTHPOBAHO Ha TIPHMEHEHHE YCTPOMHCTB, MCIOJIB3YIOIUX oOrneparuonHyto cucreMy Android. Ha ocHoBe cymecTtByrommx merTonoB nudpoBoi
00paboTKU NaHHBIX Pa3pabOTaHO MPOrPAMMHOE MPHIOKEHHE, KOTOPOe IO3BOJSET NPOBOAUTH MOHUTOPUPOBAHUE COCTOSHHS CEPASUHO-COCYIUCTON
CHCTEMBI TT0JTb30BaTElIsl B PEXKUME PEATbHOTO BPEMEHN C TOCIEYIONIEH nepeadeil JaHHBIX HEIOCPEACTBEHHO Bpady-CIICIHAINCTY B yIOOHOM JIs
anaymm3a Qopmare. IlpemnoxeH MeTos 06pabOTKH JAHHBIX C MOMOIIBIO aIrOPUTMa, B OCHOBE KOTOPOTO MCIIONB30BAaH IMAOIOH, COCTABICHHBIN 13
METaCHMBOJIOB PETyJISIPHBIX BBIPAXKEHUH, KOTOPBIH obecrneunBaeT OBICTPOE M TOYHOE MPOCEHBAHME MOIYYSHHBIX JAaHHBIX. B pesynbrate paboThl
anropuT™a (GpopMupyeTcst OMHAPHBIN (a1, KOTOPHIi COAEPKUT HEOOXOJUMBIE JaHHBIE JUIS TTOCIEAYIoIero anann3a. Ha nepBeIx sTamax nporpaMMHOE
TpHIIOKEHHE, ycTaHOoBIeHHOoe Ha Android ycTpoiicTBe, MPOW3BOAMT NMEPBHYHBIN aHamu3 (aiila M pa3OMBacT JaHHBIE Ha ()PArMEHTHI, KOTOpHIC
COOTBETCTBYIOT BPEMEHHBIM MPOMEXYTKAM [UTUTEIBHOCTBIO IIECThAECAT MHHYT. TakuM 00pa3oM, B TeueHHe CYTOK (hOpMUpYeTCs ABAaALATb YETHIPE
(parMeHTa JaHHBIX, HA OCHOBE KaKJIOTO M3 KOTOPBIX CTPOATCS TpadMKH, WILIIOCTPHpPYIOMHE PadOTy CeplIedHO-COCYANCTON CHCTEMBI TAIHEHTa,
KOTOpBIE TT0JIb30BaTENh IMEET BO3MOKHOCTh TPOCMOTpeTh. [Ipn BOBHUKHOBEHNN KPUTHYECKHX MTOKa3aTeNnel B paboTe CepiedHO-COCYICTOM CHCTEMBI,
HPOrpaMMHOE TIPHIIOKEHHE aBTOMATUYECKH BBI3BIBAET CKOPYIO IIOMOILb H OTIPABIIET JIeYallleMy Bpady JaHHBIE 32 MOCIEIHHE COPOK BOCEMb 4acoOB B
(opmaTte TOUEUHBIX TPadUKOB, ITOCKOIBKY OMBIT MPAKTHKYIOMINX Bpauel MOKa3al, 4TO HMEHHO Takue rpaduky sSBIAIOTCS HauOoee HATJsIHBIMU 1
nH(pOpPMaTHBHBIMU. Taxoke JedaIuii Bpad UMeeT BO3MOKHOCTb TTOYYHTh JJOCTYH K JJAHHBIM XOJITEPOBCKOTO MOHHTOPHPOBAHUS CEPJIEUHO-COCYIUCTOMH
CHCTEMBI MOJIb30BATENS B OO0 MOMEHT, HCIIOJIb30BaB TEPMHUHAIIBHYIO YacTh MPUIOKEHUs Ha cBoeM Android ycTpoiicTse.

KuroueBsle ciioBa: onepanponHas ciucreMa Android, MeTozisl 00paOOTKM NaHHEIX, PETYJIAPHBIE BRIPAXKEHHS, XOJITEPOBCKOE MOHUTOPHPOBAHHUE,
MeTop pa3paboTku Android mpuIOKeHUIH.

D. V. HARMASH, Y. |I. DOROFIEIEV,

DEVELOPMENT OF AN ADROID APPLICATION TO SUPPORT THE HOLTER MONITORING
SYSTEM

This paper examines the process of software development to implement the system, working on the devices with Android operating system, which is
based on Holter monitoring. Application software has been developed using existing methods of digital data processing, that provides the possibility of
real-time monitoring of the user's cardiovascular system with subsequent data transfer directly to a specialist doctor in a format, convenient for data
analysis. There was proposed an algorithm for processing data, which is based on a template made up of regular expression metacharacters, that provides
fast and accurate sifting of the received data. Binary file that is formed as a result of the algorithm work contains the necessary data for subsequent
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analysis. At the first stages, the software application installed on the Android device performs the initial analysis of the file and breaks the data into
fragments that correspond to time periods of sixty minutes. Thus, twenty-four pieces of data are formed during the day. Based on this data created
application builds graphs that illustrate the work of the patient's cardiovascular system, which the user can view. If critical indicators arise in the work
of the cardiovascular system, the software application automatically calls an ambulance and sends to the attending physician data for the last forty-eight
hours in the format of scatter plots, as the experience of practicing physicians has shown that such plots are the most visual and informative. Also, the
attending physician has the opportunity to access the data of Holter monitoring of the user's cardiovascular system at any time, using the terminal part

of the application on his Android device.

Keywords: Android operating system, data processing methods, regular expressions, Holter monitoring, Android application development

method.

Beryn. [ommpeHicTs cepieBo-CyAHHHUX 3aXBOPIO-
BaHb, i, 30KpeMa, imeMidHoi XBOpoOm ceprsi, B YKpaiHi
HEBIIIHHO 3pPOCTAE, II0 3yMOBITIOE HEOOXITHICT PO3POOKH
e(eKTUBHUX 1 CyJacHHX 3aco0iB iX MIarHOCTHKH Ta JIKy-
BaHHS.

[lepBuHHA niarHOCTMKa IMIEMIYHOI XBOPOOW ceplist
CIIUPAETHCS Ha 3amnuc enekrpokapaiorpamu (EKT), 1 mume
MOTIM JIiKap 3ajy4ae J0JaTKOBO JIaHi aHaJIi3y KapAioJoriy-
HUX NOKa3HHKIB, OTPUMAaHUX IHIIUMH METOAAMH JIOCIiJ-
HKEHHSL.

OHi€I0 3 aKTyaJIbHUX TPOOJIeM KapIioJoril 3aIuiia-
€THCSl OTPHMAHHS MaKCHMAJIBHO ITOBHOI iH(opMmamii mpo
CJeKTPUYHHUIA MMOTEHIlia)l CepIlsi, Ha MiACTaBl AKOI € MOX-
JUBICTh PO3MHUPHUTH IIarHOCTHUKY IATOJIOTIYHHUX CTaHIB
MiOKap/a Ta HOTo eJIeKTpO-(i3i0NOTIYHIX BIACTUBOCTEH.

PO3BHTOK KOMIT'FOTEPHHX TEXHOJOTIH, 30KpeMa,
Cy4aCHHX METOJIB IM(ppPOBOi 0OPOOKH MaHHWX 3yMOBIIU
HEOOXIHICTh PO3POOKH Ta BUKOPUCTAHHS B MOBCSIKACHHIH
MPaKTHLI JKaps KOMIT IOTEpPHHUX eJIeKTpoKapaiorpadiy-
Hux 3aco0iB. [{udposi MeTo 111 0OPOOKH CUTHATIIB CYTTEBO
MABUIMIN AKicTh 00poOku EKI, 103B0SMIN 3MEHIIIUTH
CIIOTBOPEHHS, IO BHOCATHCS Yy CHTHAJ, Ta MiMIATH 10
eleKTpoKapaiorpadiyHoi MIaTHOCTHKH 3 TIO3WIT KiJlb-
kicuoi ominku 3miH EKT'. Pa3oM 3 TuM, TE€HICHIIIS 1HTEH-
CHUBHOTO BIPOBA/KEHHSI KOMIT' IOTepHOro anamizy [1, 2]
EKI' Ta iHmMX KapIiOJNIOTIYHHX PsAiB, MIO HAMITHIIACS
OCTaHHIM JECATIIITTSM, BHCYBa€ 3aBIaHHS 301TBIICHHS
TOYHOCTI Ta YyTJIMBOCTI, @ TAKOX IIBHIKOCTI BHUSBICHHS
(GYHKIIOHATIBHUX 3aJIeKHOCTEH MK TpaauLiiHUMK napa-
METPaMH KX PSIiB | HOKa3HUKAMU IPUUAHSTTS PillleHb IPH
JIArHOCTHIN IMIEMIYHOI XBOPOOH CepIld Ta IHIIMX Kapii-
OJIOTIYHHX 3aXBOPIOBAHb.

Metoro poOOTH € IOCIIIKCHHST MOMJIUBOCTI MOTOY-
HOTO MOHITOPYBaHHS Ta OWIHKH CTaHY 3/0pOB’S JIOJAWHU
3a JIOTIOMOT'0I0 PUCTPOIB, SIKI BAKOPUCTOBYIOTH ONlepamiii-
Hy cucreMy Android, a Takox po3poOka Android nomaTky
JUISl THATPUMKH CHCTEMH XOJITEPIBCHKOTO MOHITOPYBaHHS.

XoJarepiBcbke MOHITOPYBaHHS. XOJTEPIBChKE MO-
HITOpYBaHHS — 11 (PYHKIIIOHAJIBHE JIO0CIIPKEHHS CepIIeBO-
CYIIMHHOI CHCTEMM, Ha3BaHE Ha YECTb HOro 3aCHOBHUKA
Hopmana /[xeddpi Xoxrepa. Jaruit MeTox qoCiiKeHHS
JTO3BOJISIE TIPOBOANTH Oe3MEepEpBHY PEECTPAII0 AUHAMIKA
cepusg Ha EKI' 3a gomoMororo mopTaTuBHOTO HPUCTPORO
(xonrrepa). Amapatu EKT 3a cBoro icTopiro 3a3Haim 6araTo
ynockonanens. Hopman Xoarep y 1943 pori po3pobus
HepIry CHCTEMY peecTpallii Ta mepenadi eJeKTpoKapaio-
rpadiynoro 3anucy. Y 1962 poui B opuriHajgbHy CUCTEMY
Xonrepa Oyau BHECCHI 3MIiHU, 3 BIPOBAIDKCHHSIM SKHX
METOJl aKTUBHO YBIMIIOB y KIIHIYHY IpakTHKy. Kpim
TepMiHa «XONTepiBCbKE MOHITOPYBAHHS» BHUKOPUCTOBY-
€ThCS KINIbKA CHHOHIMIB Ha3BH METONy: aMOylIaTopHe
MoOHiTOpYBaHHA (AM), nTMHaMidHA eleKTpokapaiorpadis,
MOHITOPYBaHHS eJIeKTpokapaiorpamu [2, 3]. CroroaHi et

JIarHOCTUYHUH METOA € OCHOBHHUM Y IOCIHI/KCHHIX Ta
JiarHOCTYBaHHI KapIiOJIOTIYHNX 3aXBOPIOBAHb. XOJITEPiB-
CBKHUH MIarHOCTHYHHNA METOL A€ MOXKIJIMBICTH BIICTE-
JKyBaTH 3MiHH B poOOTi cepus i apTepiaJbHOTO THCKY
MaIli€HTa MPOTATOM 48 TOIWH B yYMOBAaX HOTO IOBCSK-
JICHHOI aKTUBHOCTI.

IMocTraHoBKa 3amavi. Y OCTaHHI POKH 3HAYHO 3piC
iHTepec MeaMUHOT HAayKH 10 TIPoGieM 3710poB’s. MmoBip-
HO, 11€ MOB’5I3aHO 3 BUCOKMMH TEMIIaMH 3POCTaHHS 3aXBO-
PIOBAHOCTI HaceJeHHs HaBiTh Yy PO3BMHEHUX KpaiHax. Y
CTPYKTYpi Cy4acHOi 3aXBOPIOBAHOCTI 1 CMEpPTHOCTI
MepEeBAXAIOTh XPOHIUHI 3aXBOPIOBAHHS, Yy MEpHIy Uepry
CEepILEeBO-CYUHHI Ta OHKOJOTiYHi. OIHaK, MEAWIWHA B
MepeBakHIH OUIBIIOCTI BHUIIAAKIB IMOKH HE B 3MO3i
JIOCTAaTHBO IMIBUAKO Ta ONEPATHBHO MOHITOPYBAaTH MOTOY-
HUM CcTaH 3700pOB’S TMOAWHHA. ToMmy crae Bce OLTBII
OYCBHUJIHUM, 1[0 HEOOX1THO CTBOPIOBATH CHCTEMH CIIOCTE-
PEXKEHHS 32 HIOTOYHUM CTaHOM JIIOJMHH Y TIOBCSKICHHOMY
JKHUTTI, @ TAKOXK MPUENHYBATH YU BOYZOBYBATH Taki CHC-
TEMH 10 MOOUIBHHMX IMPUCTOIB: CMapTQOHIB, IUIAHIIETIB,
(iTHEC-TpeKepiB i T. 1.

OmHUM 3 OCHOBHMX HAIpSMKIB pO3BUTKY, IIO
MiBUIIUTE PiBEHb 370pOB’S HACEJEHHS, € AIarHOCTHKa
3JI0pOB’sl, KOMITJIEKCHE TOCHIIKEHHS sSIK (DyHKIIOHAJIbHHX,
TakK 1 CTPYKTYpHHX 3MiH B OpraHax i cucTeMax JIIOJUHU B
pexxumMi peansHOro vacy. Ilpu mpomy, icHyOYi cucTeMu
MOTOYHOTO CIOCTEPEXEHHS 33 CTAHOM JIIOJWHM 371€01ib-
IOTO 3HAXOAATHCS B CIICHiali30BaHMX 3aK/Iaaax, a IpH-
CTPOi TAaKUX CHUCTEM € JIOCTATHHO CKJIQJIHUMH Ta IPOMI3A-
KHUMH.

Otxe, MeToI0 pOOOTH € CTBOPEHHSA JOCTaTHBO
MPOCTOI CUCTEMH IIATPUMKH CIIOCTEPEKEHHS 32 CEPLIEBO-
CYAMHHMMHU 3MIiHAMH B OpraHi3Mi JIIOJIMHH B PEXHUMI
peanbpHOTO Hacy. [l mporo HeoOXiTHO CTBOPHUTH TaKHi
JIOZIATOK JJIs1 MOOUTBHMX MIPUCTPOIB, KU Oyze J0CTaTHBO
INPOCTHM Ta IHQOPMATHBHHM ISl CEPEAHBO-CTATHCTHY-
HOT'O KOpUCTYyBaya, ajie B TOH caMuii yac Oy/ie BUKOHYBaTH
POJIb MUIIBHOTO CIIOCTEpiraya 3a IOTOYHUM CTaHOM JIHO/IU-
HU Ta IepeiaBaTi HAKOMMYEHI JIaHl HalpsMy 0 JiKaps y
3PYIHOMY ISl IIBUKOTO aHAII3Y BUTIISII.

Bxigni aani. Buxigoumu gaHuMu € OTpUMaHi Bif
JiKaps TEKCTOBi (hailnu, sIKi MICTSTh Pe3yJbTaTH XOJTe-
PIBCBKOTO MOHITOPYBaHHS MAILI€HTIB Pi3HUX BIKOBUX TPYI
Ta Pi3HUX NMOTOYHHX CTaHIB CEPIIEBO-CYAMHHOI CHCTEMH.
Ha puc.1l Tta puc. 2 300pakeHO (PparMeHT MOIIOHOTrO
(aiiny, koxxeH 3 sikux mictuth Bix 90000 no 160000 cTpok
3 JaHUMH, 310paHUMU 32 OJIHY 100y POOOTH IPUCTPOIO JIst
XOJITEPIBCHKOT0 MOHITOpYBaHHs. Taka pi3HHUIIS 3yMOBJIEHa
3HAYHUMH PO30IKHOCTAMH POOOTH ceplid y Pi3HUX JIIOAEH,
a TaKOXX PO3MOPSAIKOM Ta aKTHBHICTIO JKUTTEIISUIBHOCTI
[3, 4]. dani po3aineHo Ha CiM CTOBIILIB:

- mepinuii  crosmens «Time» BimobOpaxkae wac 3
MOMEHTY BBIMKHEHHSI IPHCTPOIO;
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- npyruii croBnenpb «R-R» BimoOpaxkae mikoBi 3Ha-
YEHHsI CEpPLIEBOTO PUTMY;

- tperiii croBnens «OK?» BimobOpaxae a3y podoTH
cepis;

- yeTBepTHiA cToBOelb «TiP» BimobOpakae crienianbHi
TIOCTKOJIH;

- I’ SATHA, mocTrii Ta ckomuii crosmi (J70, J80, J90)
BiOOpaXkaroTh MIKOBI 3HAYEHHS pOOOTH ceplsd y Pi3HHX
¢azax.

1|Time R-R OK? Tip J70 180 J9b

2/0.000 1000 1 00 0 0 O

3/9.863 9862 0 2200 0 0 O

4/11.668 1805 1 ?N_01 -250 0 0

5/163.175 151507 0 NA10 O 0 O

6/163.953 7770 AAQ09 O O O

Puc. 1. Ctpykrypa BXiIHUX JaHHUX Ha IIOYATKY (aiiry
24396 18885.680 9951 NNO1 0 20 45
24397 18886.708 1027 1 NNO1 30 15 35
24398 18887.730 1022 1 NNO1 25 -15 55
24399 18888.743 1012 1 NNO1 5 -5 30
24400 18889.743 1000 1 NNO1 15 0 45
24401 18890.728 9851 NNO1 0 -10 50
24402 18891673 9451 NNO1 5 -5 20

Puc. 2. CtpykTypa BXiTHUX JaHUX MPUOIU3HO B CEPEAMHI
Gaitny

Jlisi mepBUHHOTO aHaji3y HEOOXIIHUMH € HACTYIHI
JlaHi: IHTepBaJ YaCOBOTO MPOMIXKKY pOOOTH ceplisi, MIKOBI
3HAYCHHS CEPIIEBOr0 PUTMY Ta CICMiajbHI MOCTKOIN
pobGotu npucTporo. TakuM YHHOM, Ha eTari TeCTYBaHHSI
MPUHHATO PIMICHHS 3MEHIIUTH KUTBKICTh MapaMeTpiB, SKi
3aCTOCOBYIOTBCS ISl OAAIBINOT 0OPOOKH.

Etranu po3pooku Android-gomarky. Ilepimum
eTarnoM € po3pobKa anropuTMy, SKHH BiJOKPEMIIIOE
moTpiOHI JmaHi 3 TeKcToBOro (aitmy Ta 30epirae ix y
OinapHomy Qopmari. binapuuii dopmar mnortpibeH s
CHPOLICHHS MO0 00poOKK OoTpuMaHoi iH(pOpMAILi.
HactynauMm eramom € 6e3mocepeHso po3podbka Android-
noaatky [5, 6, 7], sikuii BUKOHY€e HEOOXiHI pO3paxyHKH Ta
BioOpakae iHpOpMaIlito MO0 TOTOYHOTO CTaHy PoOOTH
CepLEBO-CYMHHOI CHCTEMH JIFOIHU.

3a ngonomororo meracumBoiiB [5, 6, 8] po3pobieno
m1abJIOHN TIOLIYKY JaHUX y CTPOKax TEKCTOBOTO (ailiy.
Jdnst  nmomyky 1Uu(POBUX [TaHUX BHKOPHUCTOBYETHCS
MetacumBoa [0-9] — 1e o3Havae oiHy i3 1Mp 3a7aHOTO
nianmaszony. Ha puc. 3 Ta puc. 4 mnpuBeAeHO NpHKIAIH
JAHWX, SKI MOXKYTH 3’ SIBIITUCS Y IbOMY CTOBIIIIL.

0.000 1000 1 200 0 0 O
9.863 9862 0O 200 0 0 O
11.668 1805 1 7?NO01 -250 0
163.175 151507 0 NA10 O O O

Puc. 3. [Ipuxnagy pi3HUX THIIB JaHUX y (aiinax

BaxniBUMH eTanamM# 3amnporiOHOBAHOTO aITOPUTMY
€ TIOIIYyK KpamlKH, SKa 3’SBISETBCA y UYWCHI, a TaKOXK
MiIPaxyHOK KiTBKOCTI mU(p, AKi pO3TAIIOBaHi 0 KPAIKH.
JI1st 1IbOT0 BUKOPHCTAHO MeTacuMBOJ {1,6} — 11e 03Haydae
onny mupy abo neximbka migpsn. Hampukman, Bupas

[0-91{1,6}\. mo3BOnse 3mificHIOBATH MOIIYK LU(p, IO
CTBOPIOIOTH YMCIIO Bif | 10 7 3HaKiB, sIKE 3aBEPUIYIOTHCS
KpAIKoIo.

36845.467 7870 AAQ09 O o0 O
36846.275 8070 AA09 O O O
36847.055 7800 AAOQ09 O o0 O
36847.817 7620 AAQ09 O 0 O
36848.580 7621 AN 01 990 185

Puc. 4. llpuxnaau pi3HUX THIIB JaHUX y (aiinax

Hacrynumit Bupas [0-9]{1,6}\s mosBosste 3HaiiTH
Oynb-sIKMid BHA BIACTYIy Ta O3HAyYa€, L0 B pe3yNbTari
MOIIYKY OyAyTb 3HaliieHi nudpu, sIKi MOXKYTh CTBOPIOBATH
YHCJIO BiJI OJTHOTO 3HAKa JI0 CEMH 3HaKiB Ta 3aKIHIYIOTHCS
METacCMMBOJIOM Binctymy. Takum yuHOM, BHpa3 [0-
91{1,6}\.[0-9]{1,6}\s mo3Bomsie 3HaiiTH maHi, AKi BiANOBI-
JIAIOTh HaBEJCHMM BHILE BHMOTaM Ta pO3TAalOBaHI B
HEepLIOMY CTOBIIL TEKCTOBOTO (hailiy.

Juis Toro, mo0 TpeAcCTaBICHUI BUIE PETyISApHUI
BHUpa3 IIBUJILIE MPALIOBAB, BiH PO3AUIAETECS HAa YACTKOBI
omoku: ((([0-9]{1,6})\.([0-9]{1,6}))\s). ¥V ubomy pa3i mpo-
1ec MOLIYKY JaHUX IOIUIAEThCS Ha TPH YaCTHHU, IO CYT-
TEBO MPHUCKOPIOE BUKOHAHHS MOIIYKY.

OcTtarouHo, y pe3ysbTaTi poOOTH 3aMpOIOHOBAHOTO
NrOpUTMY OyJie OTPHUMAaHO HaOip BiMOKPEMJICHUX JaHUX,
SKi BIWIyUYeHi 3 TPhOX CTOBIILIB TeKcTOBOTrO (hailny Ta 30e-
pexeHi B GiHapHOMY (haitii.

TectyBauusi Android-mogatky. [lns mepeBipku
Npane3aTHOCTI  PO3POOICHOr0 JOJATKY 3aCTOCOBAHO
peanpHi JaHi, OTpUMaHi Bif Jikaps. Y pe3ynbTarti podoTn
JOJATKY BCl JaHI mojiureHi Ha 24 piBHUX NIPOMIXKKH II0
OIHIl TOAMHI Ta MOOYJOBaHI BIPOJOBXK KOXKHOI TOJWHU
motouHi rpadiku. JaHi s moOymoBu Tpadiky 30epi-
TaloThCs y TECTOBOMY (aiiili 3 Iepio oM, SIKHd JOPiBHIOE
OJIHIM roAMHI. 3a IOMOMOTOK METONY MapCUHTy (aiiis,
SKUH pearnizoBaHo Ha MOBI C++, JaHi mepenaroTbesi KOM-
noHenty Graph View [9, 10, 11]. Pe3ynbrat 300paskeHo Ha
puc. 5, ne BigoOpaxkeHno expan Day Activity y craHi Ha
BOCbMY TOJIMHY PaHKy, TOOTO HaBejeHi pesynbrat [12]
BiJOOpakatoTh POOOTY cepis 3 MepIiol TOAWHU JTOOH 110
BOCBMOI.
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Puc. 5. Pesynprat pobotu nomaTky Ha expani Day Activity

ITicns HATUCKaHHS Ha HAMWC 3 TOAWHAMH Ha €KpaHi
pPO3rOpTAETHCS OUTBI eTaNbHMMA Tpadik podOTH cepIsd 3a
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MUHYJIy TOIWHY, 300paxcHuil Ha puc. 6. TakuMm 4rHOM,
CICIIaTi30BaHUI JIIKap Ha TMiJCTaBi HABEJICHHUX JAHHUX
MOJKE OIIIHUTH MOTOYHUH CTaH pOOOTH CEPIICBO-CYTUHHOT
CHCTEMH JIFOIVHH.

My Application
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Puc. 6. letanbHi gaHi poOOTH CepALS 32 TOIUHY

BucnoBku. Po3pobneHo mporpamue 3abe3meueHHs

JUIsl IPUCTPOIB, 1110 BAKOPUCTOBYIOTH ONepaliiHy CUCTEMY
Android, sixe TiATPUMY€E CUCTEMY XOJITEPIBCHKOTO MOHITO-
PYBaHHS, a TaKOX JI03BOJISIE MPOBECTU MEPBUHHY OILIHKY
CTaHy KOpHCTyBaua Ta MepeJaTH JaHi 0e3MocepeqHbo 10
JKapsi B 3pyYHOMY JUIsSl aHAITI3y BUIIISL. 3arpoOIIOHOBAHO
MeToJl 0OpOOKH Ta NEPEeTBOPEHHS JAaHUX, OJACPKYBAHHX Y
peajbHOMY daci BiJ NPHUCTPOIO JUISL  XOJITEPIBCHKOTO
MOHITOpYBaHHS. 3a JIOINOMOTOI0 PO3POOJICHOTO TOAATKY
JiKapi MaTUMyTh 3Mory 3 BiacHoro Android mpuctporo
BECTH IOTOYHHH OTJIS] MAIIEHTIB y pealbHOMY Yaci.
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UDC 004.827 DOI: 10.20998/2079-0023.2019.02.09
D. E. DVUKHHGLAOV, T. O. RIABUKHA

DEVELOPMENT OF A DATABASE STRUCTURE
FOR STORING MODELS FOR DETERMINATED ALPHABETES CLASSES RECOGNITION
BASED ON THE SET OF HETEROGENEOUS CHARACTERISTIC

The objects and situations recognition is important problem in such areas as the definition of the types of air objects according to various sources of
information, diagnosis of patients on the results of the survey and analysis, diagnostics of different equipment or technic types. Under the recognition
refers to the process of obtaining the initial information about the affiliation of each studied element to a class based on analyze of the incoming
information about studied elements of the environment, using methods to transform input data environment into output. The paper presents a model of
the recognition process, which is characterized by the decision making of the class object based on the analysis of a set of quantitative and qualitative
characteristics of which information can be obtained from various sources. The article presents a formalized set-theoretic model of the recognition
process. According to the model, to attribute an object or situation to a certain class, it is necessary to define a set of feature groups of different types
that allow to identify objects (situations) of a particular class. To perform recognition process experts based on experience or on the basis of statistical
data must define a fuzzy affiliation function of the object of observation to each class with a set of values [0,1]. In the article shown representation of
such function for quantitative characteristic in the form of a histogram. For qualitative attributes determined own values for each value. The new result
of researches is a data structure for storing of the recognition process model, which allows to store together diverse characteristics and affiliation functions
of different types at the same database tables. The proposed structure can be used in the process of the development of recognition systems software. It
should be noted that will provide increased reliability of data storage by reducing the components of the database structure but also increased the
complexity of the procedures and algorithms for saving and selecting the data.

Keywords: objects and situations recognition system, recognisation systems software, recognisation process model representation, structure
database for store quantitative and qualitative characteristic.

A. E. IBYXITIABOB, T. O. PAbYXA

PO3POBKA CTPYKTYPU BA3U JAHUX
JUJIS1 SBEPITAHHA MOJEJIT PO3III3HABAHHS KJIACIBB JETEPMIHOBAHHOT' O AJI®ABUTY
HA OCHOBI HABOPY PI3HOPIJHUX XAPAKTEPUCTUK

3aja4ya po3mi3HaBaHHS 00’€KTIB Ta CHTYaIlill € aKTyaJIbHOIO y Taknx cdepax, sk BU3HAYEHHs THIIB MOBITPSHNX 00’€KTIiB 3a JJAHUMH Pi3HHX JDKEper
iH(popMalii, JiarHOCTHKa CTaHy XBOPUX 3a pe3yJIbTaTaMU ONMUTYBAHHA Ta aHANi3iB, JIarHOCTHKA CTaHy TEXHIKM PpI3HOrO npHu3HauyeHHs. [lix
PO3Mi3HABaHHAM PO3YMi€ThCs POLIEC OTPUMAHHS BUXifHOI iH(popMaii Ipo MPUHAIEKHICTh KOXKHOTO JOCIIXKYBaHOTO €IIEMEHTA JI0 IEBHOTO KJIacy Ha
OCHOBI aHaJIi3y BXifiHOI iH(opMaILii PO JOCHIiKyBaHi €IEMEHTH CEPEIOBHINA, 3aCTOCOBYFOUYM METOJIH MIEPETBOPEHHS BXiIHOI iH(opMaiil y BUXiIHY.
B po6orti npezncraBineHa Moiesb IPOLECY PO3MTi3HABAHHS, XapaKTEPHOIO PHUCOIO SKOI € 31HCHEHHS pO3i3HaBaHHS Ha OCHOBI aHaJIi3y HA0OPY KiNbKiCHUX
Ta SIKICHUX O3HaK, iH(OpMaLis mpo siKi Moxke OyTH OTpUMaHa BiJ pi3HUX mkepen. B cTaTti mpeacrasiieHa GopMaibHa TEOPETHKO-MHOKUHHA MOJEIb
MpOLECY po3Mi3HaBaHHs. 3TiTHO MOJENI, Ui BiIHECEHHs 00’ekTy abo cuTyawii 0 MEBHOTrO Kjacy HEOOXiJHO BH3HAYMTH HAOIp Pyl O3HAK Pi3HHUX
THIIIB, 11O 103BOJISIOTH iIeHTU(iKyBaTH 00’ €KTH (CUTyamil) IeBHOTO Ki1acy. J{jis IpoBeaeHHs pO3Ii3HaBaHHs eKCIIEPTU Ha OCHOBI JOCBiTy 00 Ha OCHOB1
CTAaTHCTUYHUX JAHUX MAIOTh 331aTH HEUIiTKY (QYHKIIII0 HAIEKHOCTI 00’ €KTY CIIOCTEPEKEHHS 0 KOXKHOTO KJIacy i3 MHOXHMHOIO 3HaueHb [0,1]. B craTTi
PO3IIIANAETHCS MPEACTaBICHHS TaKol QYHKIIiT 1)1 KITbKICHUX O3HAK Y BUTIISI ricTorpamu. J{yist 3HaUeHb SIKiICHUX 03HAK BH3HAYA€THCS BIACHE 3HAUCHHS
JUISL KOXKHOTO 3HaueHHs. HOBHM pe3ynbTaToM MOCIIIDKEHb € po3pobiieHa CTPYKTypa AQHHX IS 30epiraHHs MOAeNi MpOILecy PO3Ii3HAaBaHHS, sKa
JI03BOJISIE 30epiraTi CyMicHO 30epiraTu pi3HOPiIHI XapaKTePUCTHKH Ta (PyHKIIT HAJIEKHOCTI PI3HOTO BUY B OFHHMX 1 THX XK€ TAOIMIIIX. 3alPOMOHOBAHA
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