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1. IndopmariiiiHa TeXHOJIOTiSI IPOCTOPOBO-XPOHOJIOTIYHOIO OLIiHIOBAHHSI BIUIMBY apeasliB ajlepreHHUX POCJIVH Ha

JII0JIeM 32 YMOB HEBU3HAY€HOCTI

2. Information technology of spatio-temporal estimation of influence of areas of allergenic plants on people in
conditions of uncertainty

Pedepar:

1. Pobota npucssiueHa po3pobsieHHIo iHpopMalifiHOi TEXHOJIOTi IPOCTOPOBO-XPOHOJIOTIYHOTO OL[iHIOBAHHSI BIJIUBY
apea’liB aJlepreHHUX POCJIVH Ha JIIOJleH 32 yMOB HEBU3HAYEHOCTI. Y,0CKOHAJIEHO IPOCTOPOBO-XPOHOJIOTIYHY
inopmarniitHy MoJiesb BIJIMBY apeasliB ajlepreHHOro MUJIKY Ha CTaH 3[0POB'S JII0eil MIIIXOM MiABUILEHHS
KOMIIJIEKCHOCT] BpaxyBaHHS XapaKTePUCTHK JIKepeJi Ta 00’€KTiB 1[bOTO BIJINBY, HOPMaJli30BaHy 3a TUTIOBUMU
IIpaBUJIaMU IJ1s1 peJIsiiliHuX 6a3 JaHuX, 10 J03BOJINI0 (POpMali3yBaTH BUAU HEBU3HAUEHOCTI IUX XapaKTePUCTHUK.
3arporoHOBaHO BUKOPUCTAHHS UMJIIHAPUYHOI CUCTEMU KOOPAUHAT Npu hopmadnisalii JaHuX, 10 JO3BOJIUIIO
ONTHUMI3yBaTH 110 iHpopMaliiiHy Mozesb. Briepue po3po6aeHo iHdpopmMaLiiiHy TEXHOJIOTII0 TPOCTOPOBO-

XPOHOJIOTIYHOTO OLiHIOBAHHSI BIJIUBY apeajliB ajlepPreHHUX POCJIMH Ha CTaH 3[0POB’s JII0el B 33/1aHiil TOYL



nepe6yBaHHS 3 KOMIIEKCOM HOBUX METOZIB J1s1 3SMEHILIEHHS] HEBU3BHAYEHOCTi CKJIaI0BUX LIbOTO BILJIMBY, 11O
IO3BOJISIE MiABUIIUTY TOYHICTb OL[iHIOBAHHS PU3MKY BIUIMBY [WJIKY Ha JIIOAUHY, TOUYHICTb aJIepronporHO3iB Ta
OOI'PYHTOBAHICTh IPUIHSATTS PillleHb 10/10 3HUIIEHHS Y1 3MEHIIEHHs] pO3MipiB BUSIBJIEHUX apealiB ajlepreHHUX
pocyuH. CTBOPEHO TUIIOBE NporpaMHO-iHpopMaliiiiHe 3a6e3nedeHHs 1715 peasisaliii 3alIpoIIOHOBaHUX METOIiB 1
indopmaliitHoi TexHOoIOorii Ta BUIPOOYBAHO 3a peabHUMU JaHUMU €BPONENChKUX CUCTEM METEOPOJIOTIYHOrO i
aepobiosIOriYyHOr0 MOHITOPUHTY Ta I0JIbOBUX AOCIIKeHb. Pe3yabTaT poOOTU BIIPOBAIKEHO B JisITIbHICTD
yIpasiliHHS QiTocaHiTapHOI 6e3neky ['0J10BHOrO yIIpaBiiHHs Jlep>XIpoaCcroKUBCIy>K01 y BiHHULIBKIN 0671acTi, B
HaBYaJIbHUI NIPOLEC i HAYKOBY Ais/IbHICTb Kadenp BiHHUIBKOro HalliOHAJIbHOTO MEAUYHOIO YHIBEPCUTETY iM.
M.LITuporosa, B HaBYaJIbHUM IIpoLec 3i crenianbHOCTi 126 — «IHOpMaLifiHi cuCTeMU Ta TEXHOJIOTI» (OCBITHS
nporpama «IH@opmaliiiiHi TexHoJIorii aHai3y JaHUX Ta 300pakeHb») BiIHHMIIPKOTO Hal[ilOHAILHOTO TEXHIYHOTO
YHiBEpCUTETY.

2. The purpose of the dissertation research is to increase the accuracy of the assessment of the impact of the
range of allergenic plants on the health of people through the development of methods and information
technology for the analysis of this effect to reduce the uncertainty of its components. The scientific novelty of the
completed dissertation research is defined: 1. The spatial-temporal information model of the influence of allergenic
pollen areas on the health of people was improved by increasing the complexity of taking into account the
characteristics of the sources and objects of this influence, normalized according to the standard rules for
relational databases, which allowed to formalize the types of uncertainty of these characteristics. The use of
cylindrical coordinate system during data formalization has been proposed, which allowed to optimize this
information model. 2. For the first time a method of spatial-temporal estimation of possible locations and
parameters of stationary in the space of allergenic areas is proposed based on the data of only one aerobic
monitoring post under uncertainty conditions, which differs from the existing, first, using spline approximation of
typical pollen generation models, which allows to process a minimum number of (2-3) consecutive measurements
in a constant wind direction, and secondly, using the «deformability» coefficient of the schedule of these
measurements for the calculation the growth of the uncertainty of the data over time from the moment of
generation, due to the variability of the direction of the wind in the way of transferring the pollen from the range
to the post, and thirdly, the criterion for selecting the most reliable options for the possible location of pollen
ranges based on the analysis of the placement of spline approximation to the experimental points, which allows
reduce the uncertainty of the determination of the coordinates and the parameters of the ranges. 3. For the first
time the information technology of spatial-temporal estimation of influence of areas of allergenic plants on the
state of health of people at a given point of stay, which differs from the existing complex of methods for reducing
the uncertainty of components of this influence, has been developed, which allows to increase the accuracy of the
assessment of the risk of pollutant exposure to a person in a given the point at a given time, as well as the accuracy
of allergy predictions and the validity of making decisions to destroy or reduce the size of the identified areas of
allergenic plants. The practical value of the results of the work is as follows: 1. A typical software and information
support for the realization of the proposed methods and information technology has been created and successfully
tested on real data. Adapted to the frequency of observations in Ukraine and approximated the data of typical
curves of the intensity of pollen production of ambergris during the day after sunrise, depending on the relative
humidity of air. The obtained dependencies have been successfully tested for data on the post of the EAM in
Vinnytsia for 2013-2014. In particular, the proposed method has confirmed the known and identified new possible
areas for the location of ragweed in the city of Vinnytsia. The revealed patterns will be interesting and useful both
for authorities and specialists in the medical industry, biologists, ecologists, and for the general population. 2.
Three variants of effective application of the developed information technology are proposed and characterized:
construction of a map of pollution by allergenic pollen for a given date and time, analysis of the influence of
existing habitats of allergenic plants on people from the point of view of the priority of destroying these habitats
for limited human and financial resources, human searches the optimal route of they stay at a given time and date.
3. Improved model accuracy. It is proved that the developed method of determining the parameters of the range of
allergenic plants is more accurate than the calculations according to the well-known model of SILAM at low wind



velocitiesv:atv=1m /s - 22 times,atv=2m /s-at5,5times,atv=3m /s-25times,atv=4m /s-14
times. The results of the work have been implemented into the work of the Department of Phytosanitary Safety of
the Main Department of the State Committee for Procurement of Consumer Goods in Vinnitsa Region, in the
educational process and scientific activity of the departments of National Pirogov Memorial Medical University, in
the educational process of specialty 126 - «Information systems and technologies» (educational program
«Information technology for data and image analysis») of Vinnytsia National Technical University.
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