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3a m0nmoMororo 3agad onTuMizauii ans iHpopmaliifHOT eHTpoIi po3paxoBaHi
3HA4YEHHS NepexigHuX UMoBipHOCcTeH. [{imkoM 3po3ymino, 110 aBapii uu kaTacTpodu
MalOTh PEJICEBCHKi, CTEMEHHI YW EPJIAHTOBH 3aKOHU pPO3MOAiTy. MoentoBaHHs
MO3AIITAaTHOI CUTYAIlii T03BOJISE TMOMEPEIUTH BUHUKHEHHS BY3BKHUX MICIIb CHCTEMH
3aXUCTY Ta CBOEYACHO 3HEIIKODKYBAaTH TaKi MICISI e O BUHUKHCHHS aBapiiiHUX
CUTYaIlIH.
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S53.BI3YAJIIBALIA ITOXEXK Y TIPOCTOPI TA YACI HA OCHOBI
METOAY NPOCTOPOBOI'O POSMILHEHHSA MOKEKOHEBE3ITEYHUX
JAIVIAHOK
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Visualization of Fire in Space and Time on the Basis of the Method of Spatial
Location of Fire-Dangerous Areas

The subject of the study is the forecasting of fires using the spatial location of fire-hazardous
areas. To do this, several approaches were used to visualize data in space and time. A temporary
map has been created showing the points of fires using a color scheme linked to the date. A series of
small multiple visualizations has been developed. A time series has been created in which the
regularity of the brightness of points is distributed depending on the date of origin and animated
maps that allow you to view data in space and time. In this case, the geographic information system
was used as the main tool when working with maps, as it is one of the best ways to process
georeferenced data displayed on the map. A space-time cube is displayed, which displays data in 3D
format, or rather, fire points, symbolized by the average temperature of the fire (displayed in different
colors) in accordance with the day of the month.

215


mailto:yakovchukrs@ukr.net

JlicoBi moXkexi € BETUKOI TTPO0IeMOr0 Bxke He ofHe aecatuiiTTs. [llopoky Ha
00poTHOY 3 HUMU YPsJIA KpaiH Ta MDKHAPOH1 OpraHi3allii BUAUISIIOTh TUCSYl 0JIapiB,
a CJIy»KOH ITUBUIBHOTO 3aXHUCTY MOCTIMHO OPraHi30BYIOTh NMPOBEICHHS T'YMaHITapHUX
MICi¥ B KpaiHax, 1[0 TOCTPaXkaaJIM BiJ Ii€1 Haa3BUYaliHOT cuTyarlii. ToMy HEoOX1THUM
€ 3aBYacHE MOMNepePKeHHS Ta MOHITOPUHT BUHUKHEHHS! MacIITA0HUX JIICOBUX MOXKEXK,
110 MOKHA 3pOOUTH JIMIIIE 32 JIOTIOMOT'0OI0 CydYacHUX 1H(GOPMAaIlIMHUX TEXHOJIOTIM.

CbOroJiHi MM MOKEMO 3/IIACHIOBATH TaKy NpO(UIAKTUKY BUHUKHEHHS MTOXKEXK 32
JOTIOMOTOI0 CyYaCHHUX TEXHOJIOTIM Ta OOMIHIOIOYHCH MIKHAPOIHUM JTOCBIZIOM,
OTPUMYBATH HOB1 KOPUCHI 3HAHHS AJIs 3a1100IraHHs [IUM Ha3BHYAHUM CHTYAI[isIM.

J1y1st Kparoro po3yMiHHS MPUPOIN TTOITUPEHHS Ta MOYKIIMBOTO MPOTHO3YBAHHS
BUHUKHEHHS JIICOBUX TIOKEXK, a TAaKOXK JIJII BUBUYCHHS MPUYHH IXHHOTO BUHUKHCHHSI
aBTOpaMH OYyJIO pO3pOOJIEHO METOT IPOCTOPOBOTO PO3MIIIICHHS MOKEKOHEOC3TMETHIX
TUISTHOK Ha TIACTaBl JaHWX JUCTAHIIIHHOTO 30HAYBAHHS 3€MJIl, IO A€ MOXKJIUBICTH
CTBOPUTH TIOJIITOHH TIOKEKOHEOE3MEYHUX TEPUTOPI Ta Bi3yali3yBaTH KapTy
IPOCTOPOBOTO PO3MOJIICHHS TEMIIEpATypHy Ha AUISTHKAX MOXKEXKI.

Ockinbku nporpama ArcGIS opienToBaHa, B OCHOBHOMY, Ha KapTH, HI)XK Ha 4ac,
TO TIOYHEMO 3 TOTO, 110 CKJIAJIeMO MPOCTYy TUMUYACOBY KapTy, BiIOOpa3uBIIN Ha HIA
TOYKH TIOKEX 32 JJOTIOMOT'OI0 KOJIbOPOBOI CXEMHU, MPUB’SI3aHOT 10 JJaTH.

Ha xapTi Hux4e, Jie MOPiBHIOIOTHCS AT TOUOK JIOKAII30BAaHUX MOXKEXK, BUIHO,
110 OUTBIT paHHI TOYKH JIOKAJIBHUX KJIACTEPiB, PO3TaIlIOBaHl Ha 3axigHOMY OOIIi, TOIi
SIK OI3HIMI TOYKY - HA CXO/I.
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Puc. 1. Kapra po3ramyBaHHSI TOYOK JOKaJI130BaHUX MOKEXK PAHXKOBAHUX 32 JATOIO
BUHUKHEHHS y MporpaMHomMy cepenoBuili ArcGIS

AHIMOBaH1 KapTH MOXYTb OyTH KOPUCHUM CIIOCOOOM TMEpEeriisiay AaHuX B
npocropi Ta yaci. [ToB3yHok vacy B mporpami ArcGIS 3a6esneuye mBuakuii 3acid
BUBUYCHHSI MPOCTOPOBUX Ta YAaCOBUX 3MiH y TMOIIMPEHHI JIICOBUX TOXEX Ta iXx
SICKPaBOCTI.

VY BnactuBocTsx mmapy BMukaemo map «UYacy (Time) na mrapi «wildfirey,
BukopuctoByroun «ACQ DATE» sk none gacy (Time Field) (puc. 2).
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Mean temperature of fires January 2013

Puc. 2. I'padix 3amexHOCTI SICKPaBOCTI TOYOK MOKEX1 (BOTHEBI TOUKH) Bif 4yacy 3
HAHECEHOIO JIHIEI0 TPEHIY

HacTymHuM KpOKOM CTBOPIOEMO aHIMOBaHY KapTy 4acy TEMIEpaTypH JiCOBOI
MOXKEXK1 B 4acl Ta eKcnopTyeMmo Bigeo y ¢opmari MPEG. 30uiblryemMo TpHUBaIiCTh
yacy, 100 3p0o3yMITH IMHAMIKY 3M1H HAIIIOTO 3pa3Ka.

[Iporpamuuii komiieke ArcGIS miaTpumye cTBOpeHHS KyOiB B MPOCTOpPl Ta
yaci, mo 30epiratotecs y (opmari NetCDF. Toni 3HaueHHS BOKCENIB MOXXHA
EKCIIOPTYBAaTH 10 Kjacy (QyHKUIA Juis BigoOpakeHHs B mporpamax ArcMap a6o
ArcScene. Bino6paxkennsa nanux y 3D € moporum B OOYHCIIEHHI, TOMYy MU OyAeMO
BUKOPHUCTOBYBATH HEBEJIUKY M1JIMHOKUHY JIaHUX.

st miei poboTH BUOEpEMO MOCTaTHHO BEIMKUN KJIAaCTep TOYOK IMOXKEXI Ta
EKCIIOPTYEMO K HOBUM kiac (yukiiii. am BuGpasmm iHcTpymeHT «Create Space
Time Cube By Aggregating Pointsy», cTBOproeMo KyO TpOoCTOpPOBOTO 4acy y gopmari
NetDCF, saxuii 30epirae migpaxyHOK KIJIBKOCTI TOYOK TIOXKEXKI Ta CEpeIHbOl
TEMIIEpaTypH MOXKEXK y KOXKHIN KOMIPII CITKH.

Jlnst Toro, mo0 eKCnopTyBaTH 3HAYEHHSI KOMIPOK /10 KJacy 00’€KTIB, Y SIKOMY
MOPSIKOBE 3HAYEHHS YacOBOTO BUMIPY TPUCBOIOETHCS 3HAUEHHIO Z KOXHOTO
BOKCEJIFHOTO IIEHTPOINa, CKOPUCTaeEMOCh iHCTpymMeHTOoM «Visualize Space Time
Cube» (Bizyamizauis ky0a mnpocTtopoBoro dyacy). HacTymHuM KpokoM mMOTpiOHO
neperysiHyTH kiac GyHkuii kyda qanux y 3D B nporpami ArcScene, 1 1100 oTpuMartu
rapHy Bi3yaji3aiito, HeoOXiJHO MOMPALIOBATH 13 CHMBOIIKOIO.

Ha pucyHky 3 moka3aHO CKYMYE€HHS TOYOK IOXKEXI, 10 CHUMBOJI3YIOThCA
CepeIHbOI0 TEMIIEpaTyporo BOTHIO. Po3ramryBanHs KyOy BIANOBIAA€ AHIO MICSIS -
9UM HUK4YE KyO, THM, BIAMOBIIHO, pAHIINANA JEHb MICAIIS.
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Puc. 3. BiszyamizoBaHuii NpPOCTOPOBO-4aCOBUM KyO 3 TIO3HAYECHHSIM CEpeaHBbOl
TEMIIEpaTypy BOTHEBUX TOYOK

BucHoBKHn

Taki sBuIa, K MOXEXK1, BAHUKAIOTH SIK 4epe3 MICIEBl MPUYUHU (HASBHICTh
najauBa, JHKEPENo 3aiiMaHHs), Tak 1 Yepe3 perioHalibHi (KJIiMaT, 3eMJICKOPUCTYBaHHS ),
a, 0TXKe, MOXKYTh MPOSBISITU XapakTep y pi3HUX MmaciiTadax. ToMmy HEOOX1THO BMITU
nependayaT Ta BUSABISITH 3aKOHOMIPHOCTI Y TIEBHHUX MPOCTOPOBUX Ta YacCOBHX
MmaciTabax. [[jas 1aHoi METH BHKOPUCTOBYETHCS PO3pPOOJECHUN aBTOpaMU METO]
IIPOCTOPOBOTO PO3MIIICHHS IOXKEKOHEOES3MEUHNX JIISHOK Ha MIACTaBl JIaHUX
JTUCTAHIIIHHOTO 30HAyBaHHs 3emii. OCKUIbKH, OKPIM MPSMOi 3a7adl - JOKaIi3aIio
BOTHEBHUX TOUOK (MOXKEXK), TAaHUM METOJ Aa€ MOMIJIMBICTh JOCIIIUTA 3aKOHOMIPHOCTI
y MPOCTOPOBUX Ta YACOBHX MaclITadax, 3 MOXJIMBICTIO MOJAJIBINOI Bizyamizarii
MPOCTOPOBO-4acoBoro kyoOy y d¢dopmari 3D B mporpami ArcScene, 1o naacthb
MO>KJIUBICTh €(DEKTUBHIILIE CIIPOTHO3YBATH MOXKEKOHEOE3NEUHI IEP10IU Ta JIISTHKHA Ha
JTOCHIIKYBaHI TepuTopii. MeToa mpoCcTOPOBOTO PO3MIIIEHHS MOXKEKOHEOE3MEUHUX
TUISTHOK MOK€ OyTH BUKOPUCTAHUM JIJ1s1 OYIb SIKOI JOCIIIKYBAHOI TEPUTOPIL IS SIKOi
HasIBHI CTATUCTHYHI Ta IPOCTOPOBI JIaHI, SIK 3 METOIO JIOKaTi3allii OKEeXkK, TaK 1 3 METOIO
JOCIIIKEHHS 3aKOHOMIPHOCTEHN B 00paHUX MPOCTOPOBO-YACOBUX MacITadax.
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ON THE NEED TO CREATE A REGISTER OF MATHEMATICAL
MODELS OF THE HUMAN BODY TO IMPROVE THE EFFECTIVENESS
OF DIAGNOSTICS IN THE FIELD OF DISASTER MEDICINE

The reasons for the increased interest in the development of modern equipment for medical
diagnostics are investigated. The problem of applying analytical mathematical models in the course
of designing and using such equipment is singled out. The features of the manifestation of this problem
in the course of designing a system for radiometric contact diagnostics of human body temperature
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