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WEB-BASED SOFTWARESYSTEM O6POVI TRYAO6 OF
OPERATIONAL ATMOSPHE RIC POLLUTION FORECASTIN G IN
UKRAINE FOLLOWING TE CHNOGENIC ACCIDENTS
I.V. Kovalets, S.Y. Maistrenkq A.V. Khalchenkov, T.A. ZagrebaK.V.
Khurtsilava, S.N. Anulich, V.P. Bespaloy, O.I. Udovenko
Institute of Mathematical Machines and Systems Problduksaine

Introduction

In Ukraine there does not exist operational systems which allow for fore-
casting and assessment of consequences of large amount of airborne releases
into the atmosphere following heavy technological accidents. Applicability
of theexisting and officially approved methodologies by the State Emergency
Service of Ukraine (SESU) and by the Ministry of Defencse of Ukraine [1,2]
is first of all restricted to the short duration releases, when constant meteoro-
logical conditions could be apgd. Secondly even those simplified method-
ologies were not implemented in software products to experts from SESU
responsible for emergency response. The exception was the EU nuclear emer-
gency response system RODAS8ts://resy5.iket.kit.edy which was e-
cently implemented in Ukraine with the support from EU for emergency re-
sponse in case of nuclear emergencies at the Ukrainian nuclear power plants
[3]. For the assessments of air pollution following release ofradimactive
airborne pollutants systemsrslar to RODOS were developed in the world.
The widely known examples are ARGOS [4] and NARAC (https://na-
rac.linl.gov) systems. However firstly those systems are commercial and sec-
ondly they are mostly desktop applications (similar to RODOS). This makes
it difficult to render access to such system to the wide range of experts which
could be interested in performing calculations in case of emergency. The

webbased systems for operational forec
lowing accidents were recenttieveloped in some works e.g. [5]. However
it is reasonable to develop in Ukrain

models are available together with those officially approved in Ukraine and

which utilizes numerical weather prediction (NWP) data dageUkraine.

Therefore the goal of present work was to develop-bated system (here-

after refereed OPovitryad system) for
consequences following technological accidents which is based exclusively

on freely availablesoftware tools (GIS, database, models) and which imple-

ment from the one side simplified (screening) models officially approved in

Ukraine and from another sidlecontemporary atmospheric dispersion mod-

els which perform calculations using numerical weatirediction (NWP)

28



data. This work is continuation of previous work in which only part of that
0 P o v isystery lea@ been developed based on screening models.
Overview the development environmer
Since in Ukraine there are offickalapproved screening models for the
assessment of affected regions following accidental air pollution [1,2], those
models are integrated i P o v isystery as @ption for quick assessment of
the affected regions. However if the release is of long durgtib hour) and
if the distances to maximum concentrations are likely to be beyc6 k,
usage of those officially approved screening models may lead to unrealistic
results. Therefore as a second option there is possibility to calculate regional
scaleatmospheric dispersion using CALPUFF model and data of numerical
weather prediction system operating in Ukrainian Hydrometeorological Cen-
ter (UHMC).
The systemdé P o v ii¢ impleaénted on the basis of using WEB
technologies. The system is developed ufieg softwardJavaScriptPHP,
DBMS, PostgreSQLLeaflet Turf, OpenStreetMap
Simulation subsystem based on screening models
This part of the O6Povitryad system

T - ey

The O6Povi
~. tem visualizes the re
== sults of calculations or

the map. All calcula-

tions are stored in th

system.

BER P The simulated re-

" sults for the hypothet

e ical scenario of 68 ton:

chlorine release s
shown in Fig. 1.

Fig. 4. Results of the screening M&odel.

Forecasting subsystem based on regignale atmospheric dispersion
models and numerical weather prediction

In case of long lasting releases and dispersion beyoi2d kén it may be
important to account for temporal variations in meteorological dataliand
persion conditions. Realistic dispersion patterns could be obtained by appli-
cation of the contemporary atmospheric transport models such as
CALPUFF/CALMET model chain€] and using data of numerical weather
predictionsystemstittp://wrf-model.org}.

29



CALMET diagnostic meteorological model is responsible for the interac-
tion of the CALPUFF atmospheric dispersion model and numerical weather
prediction modelThe system supports calculation of atmospheric dispersion
from multiple sources.

a

I n 6Povit
CALMET reads prog-
nostic meteorologica
data calculated by WRI
using the CALWRF
utility and prepares in
put data for the
= CALPUFF model.

Fig.7 demonstrate:
calculated maimum
daily concentrations ir
air of SO2.

Fig.2.Calculated maximum daily concen
trations of SO2 in air (upper, ugin

4. Conclusions

In this work the information technology was created for forecasting of
atmospheridransportof pollutants following accidents with emissions of
hazardous matter, which is based on the integratfagmission scenarios,
atmospheric transport models of the different levels of complexity (from the
highly simplified screening models to contemporary model CALPUFF),
weather forecasting tools, GIS and Wedsed technologies pilot version
of the webbasd software and simulation system for analysis and forecasting
of air pollution in Ukraine due to technological disaste® o v iwasrcrea 6
ated in which only freely available software tools (GIS, database, models)
were used. Thé P o v isystem eodsistef two subsystems: the first sus-
bystem is based on highly simplified screening models officially recom-
mended in Ukraine. For the case of regiesedle dispersion problems and
long lasting releases the second subsystem was developed in which atmos-
pheric dspersion model CALPUFF is integrated within the system, working
with the data of WRRJkraine numerical weather prediction system. The
simplified version of theéd P o v isystem &ubsystem based on screening
models) was configured and installed for opgeatunctioning of the Ukrain-
ian Scientific Research Institute of Civil Protection DSNS of Ukraine. It is
also available through Internétt(p://env.kiev.ua:88.

The functional capabilities of the system were derratesd by simulat-
ing the published in literature hypothetical dispersion scenario with chlorine
release for which the screening models of ¢hE o v isystery préduced
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results comparable to other published models. The capabilities of the system
were alsodemonstrated by simulation of air pollution following fire at oil
storage facility in Vasylkiv in June 2015. The calculated airborne pollution
and deposition pattern was complex due to spatial and temporal variability of
meteorological fields which is pdbte to take into account only using con-
temporary dispersion models combined with NWP data. According to results
of simulations le calculatedconcentration of sulfur dioxideduring fires

reach values 5 ug/me distances up to 40 km from file conclusion wide
implementation of thé P o v isysteny ia Bkraine must increase efficiency

of emergency response in case of technological accidents.
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HUMAN BEHAVIOR MODEL ING IN GROUPS
S.V.Lytvyn, L.K. Svetenok
Chernihiv National University of Technology

An American sociologist, professor W.l. Thomas put forward the theoret-
ical premise that states: 61 f men de
consequenceso6[ 1]. Nowadays this stat
The theorem helps understand thieractions within a society. Moreover it
can be applied to almost all social processes.

The first part of the theorem demonstrates that people react not only to
some objective peculiarities of the situation, but alaod sometimes mainly
1 to the meaing which the situation brings to them. So when people add
some extra meaning to a situation, their behavior that follows and some of its
consequences are determined by this added meaning.

Applied to groups, the theorem can be modified in the following: wa
6Designating a group as real, makes
are not real, they may nonetheless have important interpersonal consequences
if people define them to be realé [ 2
single individuas becomes a true group when its members, or other people
outside the group, consider this gathering to be a group.

After this slight shift in perceiving, a lot of changes of psychological and
interpersonal character take place. They are important for ersnab the
group as well as for nemembers because it causes changes in perceiving.

For instance, if people feel uncertain about themselves and the correctness of
their beliefs, they start identifying with the group and its goals, valuing the
importance bmembership, and feeling bonded to the group. When members
feel they are part of a group they share its values and beliefs, and they are
more willing to accept the consequences of outcomes at the-lgnaelpFor
example, m one experimentesearchers re@atedly told women working in
isolation that they were nonetheless members of a group, the women accepted
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this label and later rated themselves more negatively afteiGgneindfailed
[3].

The mentioned above principles can be used in many ways to medel
man behavior in groups. One of the brightest examples that can be observed
in everyday real lifé is provoking and developing ethnical conflicts. In such
situations there is usually division into-gmoups and ougjroups. Then the
task is to demonstrathatallingr oups as 6goodgioupseopl e
as O6badd ones. The Obéextremebd shades o
this purpose. For instance, ifgroups are generous, egitoups are automat-
ically considered wasteful, if first athrifty, latter are miserly etc.

Knowing the principle of Thomas Theorem and some possible ways of its
use to model human behavior one can perceive life in more realistadand
equateva y . Itds also easier to avoid mani
etc.
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APPLYING ARTIFICIAL INTELLIGENCE TO SOLV E REAL
BUSINESS PROBLEMS
P. Goel, K. Grygoriev, V. Vorobiov
Ukrsoft, Ukraine

Artificial Intelligence (Al) covers a lot of scientific research fields and
finds more and more applications for solving ##al business problems. Ca-
pabilities of modern Abased systems are growiagd already helping in
many aspects of human and business activities. The intent of this overview is
to discover possibilities of utilization Al technologies for increasing business
effectiveness.

Introduction . Image recognition technologies already halpdiagnose
diseases; voice recognitidruild voice command interfaces for automobiles

216



and electronic devices. RPA is the next step towards intelligent process auto-
mation and Al is a key element in it. Finding more and more practical appli-
cation of Al tetinologies improves in decision making and productivity.

Goal. A goal of this overview is to discover ways of Al utilization in legal
and contracting aspects of a business to increase its effectiveness.

Problem statement Inalienable part of any operatitgisiness is a legal
part of it. Compliance, contracting, obligations tracking, special conditions
awareness, law suites are all complex processes and requiring significant in-
vestment into studying them.

Complexity of a legal language and ambiguity oftcact provisions is a
serious barrier for netegal Business Executives to run business effectively.
Another barrier is a weak awareness of a legal specialists in the business do-
main, which leads to serving legal needs to the detriment of business priori-
ties.

Solution. Empowering Business Leaders with intelligent tools for con-
tract analysis, risk determination, translation of ldgaguage complexity is
a way to reduce the barriers between Legal and Business people and increase
effectiveness of a businessl-based contract analysis systems can reduce
number of communication cycles between stakeholders, reduce price of mak-
ing a right decision and make decisions smatrter.

Literature

1.S. Russell, P. Norvidirtificial Intelligence: A Modern Approach, 3rd Edi-
tion, Google Inc., 2010

2.A. Nayyar,The Best Open Source Machine Learning Frameworks
3.http://opensourceforu.com/2017/01/begensourcemachinelearning
frameworks/
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Msmils W dzd 9 Isj yJd da
s izt A B4 did
A - 1.1,1.2,2.1,2.2
A, 1.1 1.2,2.1,2.2
A3 2.1 1.1,1.2,2.2
A, 1.2 1.1,2.1,2.2
AS 2.2 1.1,1.2,21
Ae 1.1,1.2 2.1,2.2
A7 1.1,2.2 1.2,2.1
A 1.2,2.1 1.1,2.2
A 2.1,2.2 1.1,1.2

I'smfsd L 2§ By 5] st d3ts2  Ligftapyh jjdegf Wo T otgC
yddedjy Hdzv o jtesWisdesMisd BJjLBISSOL dzats?2 teO
R(t) = P(A) + P(A)) + P(A;)) + P(A,) + P(A) + P(A) + P(A,) + P(A) + P(A) ()5

285



{OMYdh j& ojtswisdshisd tOsslsshYf shEe d -
P(A)=R, R, R, R,,; (6)
P(A)=F, R, R, R, =(1- R)R,, R, R,,;
PA)=F, R, R, R, =(1-R,)R, R, R,,;
P(A)=F, R, R, R, =(1- R,)R, R, R,,;
P(A)=F,R, R, R,=1-R,) R, R, R,;
P(A)=F,F,®R, R, =1- R)WA- R,)R,,R,,;
P(A)=F,F,, R, R,=(1-R)WU- R,) R, R,;
P(A)=F,F,R, R, =(1- R,)@- R,) R, R,
P(Aa) = I:2.1 CF22 CRll CRIZ = (1' R21) CQ]-' Rzz) CRil CRiZ
ltod tcOQo desdzOH j Y dgr 7 Ad I
P(A) = Rlora; P(A) =(1- Rygs) BRoria; ()
P(A) = (1- Ryga) Bona; P(A,) =(1- Ryga) Rora;
P(A) = (1- Rygs) ®ona; P(A) = (1- Ryga)” BRonai
P(A) = (- Rya)® Rona; P(A) = (1- Ryga)® BRona;
P(A;) = (1 Ros)”* Rora-
1O dh jds o) tetsv sdesimls! BjLGISCOL G52 OB E
Re(t) = Rua + 4L Rygs) Rona +4QL- Ryga)® Riona ®)
t OmMdssis te d d3 efid] dajitietbati@] to .
1ted Bj wkBIs! Awl  toOoTigs daily e
Csdzd yj Mlse s Akyy= 160 0DO dEOT s BIA O 1 ted M
ojHEZdosMIsd HAWWEZL dsdzdztse s dzj d3sOdbs s s dzdzts 6
oMY ©d H ji dzf=®PONYV o W75 & s @B[dicdbY yd fMdzd
Ry =0,7809, slsCkH O fts ( 8)
R.(t) = Riga +4@L- Rys) Roia +4QL- Rygs)”> BRora =0,906:.
ltetso jHid3 Mo dzj dedd Ytsdzky deder = t6j L Zdz
Uj5O dzOH ]y desfylsd SoOL ddsisls d s stsH tsigls bz
GjLbd sOOB] MsOdhisdEl] MCBet BSH] dd 6

OBz L Zdz! SOIsT BsH | dzdtetseo Odzed W dzOH j 3 dztsfyls
skzter d&jlstsHBR " MHMdzOBtsets Lo j dzO"
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i;mg SB{WWq”qJQZ/SO &2 OBGIST
lZLdztBtslqu’ His BlsVOL ( R.

1 0,595 0,9414
2 0,476 0,9740

UOBAZjLd 5O OdO&dldyujMSBet ©OMY,
MisdSC o2 HEGENERENCJE B SBHEE

I'jtetsW lsedgsififisl8 € ¢ [ Isdatsind Is j dz' d
s s dzd OB Mdi BsH | dzd oo
fr]lsaB I RC d]_!%

1 0,8669 8,6

2 0,9063 7,4

I Yy mind dfipfipdzidy dps@dsdfis d i MSsets d
Odzodzd Isdud ME sets t.OMY] SO IS Ca@tiendfgudais- d d3ls
fistsds Csdzduf Hbe @ i3t hitkthE € wWdhhtls o j dzd -
U gglp jteswisdsmisd BjLEGISSOL dats? OB SIS

R OzlS | toj fdzr dis OCdsdgisj WP s, ylsts ) ko j ddy.
L dzse St WWdydjdas o Oted Odedy ¢ HidQe-tsis €
flse j dedats bz dyylslds hd@Qtsvipvlz f) tesmistsd Mt H daj
KOSy Wodw jlsfpw ftoduddes? sl G tokziCtetsw Is
skzter

RMtsdz L so Odzdj] O f©OCIdSj Shps@LHdORs iy
e stelstso ' & tsisC Ondshipknisds 9 o @ dz @ts ¢ ts IsdzO L dzC
Ctor o @ etizd s dtlprdisy desisd o dzOf teOo dzj dzd
L Sy iz OlsOydsdzdzets?2 dzOH jy desisd §ted dajL c
COldy 7 L OOl &O tj OdzdL Oyds Wikzde yd?2
ydd.

[ dlsj tOlsktcO

1 ANiHERgdz osflcsmlz tsB Of f OtcOlsdes?2 toj O
M€ skte: tjL jtcodtotso OdzdzOY Ho lzrR ¢ OdzOdz! daC
6.1 . AjHEAdd o¢.¢. [ERO // [ Olsj BOIs
20100 © &H.w. -159.6

2. ANjHEAdd ¢.1. [tH]jdJteseo Odedj dzOHJ X &
ftosetREBIEBmMod/ ¢ . 1 . A jIHBAd /PRI EOIsd yds ¢
hddzd ° f2DTilsj dséfe . 177182
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]l dzOMmilstswh jj otej 3w Mmkh jMmMisekzjls 5 Ctokzf dzr
BslsSd dms Ekmmls s HupdssBram Praject c2GpiNNaker
3.SyNAPSE (DARPA) ; 4. NeuroGri d; 5. BrainScal
ttOL tc OB Sislisth dzts 3OM" IsOB dzts § Bdsdzsedud MS d
esdz®@j U dzseo j yjmMEtsets BELEO dzO My j o€ 5 d3t
dzdlsj dzt dz" = EfMbtets2Mmise OF, Clsster § BOSCMJ
Bdsdzseduj M dj dzj cadz j ©C Odad.

1. Human Brain Project. ¢ Is tc Oziz®j 2 y  tdafcVO dzd £ 1 OByM wd
Z9Jj2yotemMSd2 AjHjtoOd da REIss j[-sad@idedgC o 2 (
Polytechniqud-®i®aledelLausanne EPFL) . { k¢ tseltdaitxils. j dg'j dztc
[ OCtcOds (Henry Mar kr am) . -zrofmjis2sy@im(f§C siid d
fteOQodlsj d Mise 5, G Odzls T [ otesmEs Ld@ztcH B
Jotts d02P.12 Cdzj S-HicwddddMsds Aue@ | CIsy dMmy
Mz jcSC i 8 Isj te ¢Bl ue Geneéeé m ftesa
¢NEURONE®.

2. SpiNNaker (Spiking Neural Network Architecturei Is tc @ dz® dz( -
CsBtedlsOdzd v . -Jf tOHOddNUsQ WS d @ dzdzodg s dIsj Is ¢
G J BB g zdR@s 0 s HI]tis (g Wity té) By o0 tc B(JteweFurbe)

R f s ts yidzf{dzO dzfn d tc ERSRC(ENgineering and Physical Sci-
ences Research Councif)B i j d3 W d dzO dzn dnicds® O28Ap0M50A 2 . 5
ihd A 2. 520 1dAQ@ 2C0di@Pls P &Y sy j Mt
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3. SYNAPSE (Systems of NeuromorphicAdaptive Plastic Scalable
Electronic$. & Is tc @ da@, ¢ . Jtoc OdgM, @ yjaizh dj Ekdzdo Jt
silsr: sdzizdss d?2 MS$ d 2HughsstResagyctizk absif P tdlz -H tc .
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teCwBgtsj d 1 oW jfhswalenatBoahez)d RIfidst sy d4d ¢
W d dzO dzf d te §BF@NEtoral Science Foundation), NIH (National Inst

of Health) [ B j d&3 W d dzOdzf -GG Ddzd v$ 2008 d3dzdz

Cdzj S lstots dzdp@PO dBsILS® " | w4 Rlyr 1dzO tsfdatse j

5.BrainScaleS(Brain-inspired multiscale computation in neuromorphic
hybrid systems)

HlstcO-dz® tetsfptss L . [ 41680 defffn fidyidHits © O I jodz! € c
s. 3 Edzdoe jtemdlsjilstse) dL 10 J sltcstfWj2ffj3C d -
Mte s Odzrn©2dzy [ O2jte (Karl heinz Meier

RMiss WHAEO &z d e s Odzf W [ o tssise L ©O. [ BT J &
dzd® 8 500 000 fdzOYO&kO, fdsfy G-700 0O
2010-ftetsj S ls FACETBY,aifmSz@l e S. [ € tsdyOdzd
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~nSHO fBHtOLEZAR] 90sls dzj $d2 S Oud Mise j dader
BEL G O.
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(Created Remotely) Hard Disk, R3
Network R4
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INTRODUCTION TO EDUC ATIONAL DATA MINING
E. Borodina, A. Kikot
Poltava National Technical Yuri Kondratyuk Universitikraine

Educational Data Mining is eelatively new part of Data Mining. It de-
scribes a multidisciplinary research field contained Data Mining itself, Sta-
tistics, and Machine Learning, applied to Educational Systems.

EDM is concerned with developing methods for exploring the unique and
increasingly largescale data that come from educational settings, and using
those methods to better understand students, and the settings which they learn
in. Wherever educational information is taken (e.g., universities and intelli-
gent tutoring systems), iften has multiple levels of meaningful hierarchy,
which often need to be determined by properties in the data itself, rather than
in advance. Issues of time, sequence, and context also play important roles in
this field.

It's obvious, that both Data Miniranpd Educational Data Mining is seek-
ing hiding patterns, but the difference between them is, firstly, a purpose.
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EDM is striving by all means to improve educational process, to properly
manage students, to give recommendations to lecturers, and, mote@etr,

to the bottom of educational phenomenon by understanding how we, after all,
truly acquire our skills and abilities.

Ryan S. Baker and Kalina Yacef identified the following four goals of
EDM:

1. Predicting students' future learning behaviavith theuse of student
modeling, this goal can be achieved by creating student models that incorpo-
rate the |l earnerds characteristics,
knowledge, behaviors and motivation to learn. The user experience of the
learner andheir overall satisfaction with learning are also measured.

2. Discovering or improving domain models Through the various
methods and applications of EDM, discovery of new and improvements to
existing models is possible. Examples include illustrating thecagtbnal
content to engage learners and determining optimal instructional sequences
to support the studentds | earning st

3. Studying the effects of educational support that can be achieved
through learning systems.

4. Advancing scientific knowledge abdetrning and learners by build-
ing and incorporating student models, the field of EDM research and the tech-
nology and software used.

Secondly, what sets EDM apart of DM is a quite difficult inner data se-
mantics. It includes both a few important hierarchyele and relations be-
tween different data types.

And thirdly, the difference is methods themselves. Apart from standard
methods of DM (clustering, classification, regression, correlation, visualiza-
tion, statistics, association rule mining etc) EDM use® alome specific
ones, e.g. from psychometrics. According to sources, psychometrics is a field
of study concerned with the theory and technique of psychological measure-
ment. In EDM field it helps to divide students into groups by perception of
information,what in turn allows adapting learning process to any student (to
select a proper content type and arrange it in a suitable way).

There are four main users and stakeholders involved with educational data
mining. These include:

1. Learners Learners are intested in understanding student needs and
met hods to i mprove the | earnerdés exp

2. Educators Educators attempt to understand the learning process and
the methods they can use to improve their teaching methods.

3. ResearchersResearcherfocus on the development and the evalua-
tion of data mining techniques for effectiveness.
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4. Administrators- Administrators are responsible for allocating the re-
sources for implementation in institutions.
EDM generally consists of four phases:

1. The first phae of the EDM process (not counting {pr@cessing) is
discovering relationships in data. This involves searching through a reposi-
tory of data from an educational environment with the goal of finding con-
sistent relationships between variables. Severalritihgas for identifying
such relationships have been utilized, including classification, regression,
clustering, factor analysis, social network analysis, association rule mining,
and sequential pattern mining.

2. Discovered relationships must then be validate order to avoid
overfitting.

3. Validated relationships are applied to make predictions about future
events in the learning environment.

4. Predictions are used to support decisioaking processes and policy
decisions.

During phases 3 and 4, data is oftésualized or in some other way dis-
tilled for human judgment.
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The purpose of functioning of any automated information processing sys-
tem is satisfaction of requests (requirements) on service. Therefore research
of stream of requirements is one of basic and msstntial aspects of theory
of mass service [1]. An analysis of stream of requirements is the first task,
which inevitably arises up both at development of problems of mass service
and at practical application of its methods to the decision of specifte pro
lems.
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ANALYSIS OF METHODS FOR CONVERTING SPATIAL
OBJECTS TO THE REGULAR -CELLULAR RE PRESENTATION
USING POSTGIS
Iryna Balchenko
Chernihiv National University of Technolgdykraine

In a number of research problems, the modeling of the distribution of spa-
tial and attributive parameters of spatidjects using the regular cell method
is used. This method is a set of spatial operations, in the course of which the
territory is divided into regular cells of a strictly established size and the sta-
tistical values of the spatial or attribute data ofabgects n these cells are
calculated A regular cell is a twalimensional spatial object, an element of
the division of the earth's surface by lines of a reggtat, and the entire
object (the investigated territory) is mapped into spatial cells forenirey-
ulargrid [1].

In this study, arspatialobject is understood as a multipolygon, and each
regular cell is represented by a polygon in the form of a square with
dimensions of 80 km, 10 km, 1 km, 500 m and 100A®.a means of
implementatiorwasselected?ostGlSasa spatialdatabasextenderfor Post-
greSQLobjectrelationaldatabasePostGIS is licensed under the GNU GPL
and operated as a Free Software Projgctl{ adds support for geographic
objects allowing location queries to be run in SQL

Three methods of solving this problem were investigated.

a) Usualmethod

1) Calculate the spatial extent of the soumudtipolygon (figure 11).

2) Generateeachmeshby the spatial exterdand needed mesh sidegure
1-2, all blue and grey meshes

3) Check of intersecting of each mesh with source multipolygon (figure

1-2, only grey meshgs

XMINYMIN XMAXYMIN

XMINYMAX XMAX.YMAX L]

Figurelil | l ustration of a wusual proc
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By the usual procedure above, the number of the spatial search will in-
crease as the spatiattents gets bigger. Thus it would take a long process
time when the polygon is enormous or separated.

b) Usualmethodwith using spaal index in the temporary table

Using PostGIS effectively requires knowing what spatial functions are
available, an@nsuring that appropriate indexes are in place to provide good
performanced]. So, for increasing of performanees needed usirgpatial
indexesin temporary table with mesh grid. The next steps are proposed.

1) Calculate the spatial extent of the soumudtipolygon.

2) Generatall meshesn the certain areand put it into temporary table
and creating spatial index

3) Check of intersecting of all meshes with source multipolygon using
spatial search.

This method using standasgatial operationthatare provided by Post-
GIS. In most casethis method has good result by time of executing. There
is one case when this method has problem. This is when border of mesh
touches to border of source multipolygon. In this case we need to exclude this
mesh from reult. For that needed use other special spatial operations of Post-
GIS, that not use spatial index.nétein the run time is greatly increas&d.
solve this problem, the following method is propased

¢) Optimization method

For example, ne wants to create B00m meshpolygon for a certain
source polygonSo, needed spatial search by 1km mgsH gridline), not
from 500m (figure 21). It could be figured out that:

- source polygo contains ALL 1km mesh Al & A2;

- source polygon does not intersect with 1LkmeshB1 & B2 at all.

Next,spatial search by 500/A1&A2 has been figured that A1 &A2 area
contained by the source polygon so no spatial search is needed, it only has to
be divided into 500m. Also B1 & B2 has no source polygon inside so they
could skip tke spatial search by 500mesh

Figure2i lllustration of an optimizationmethodo f pol ygonds
sion
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If the more the source polygagets bigger, the more 1km mgsiilygons
will be contained in the source polygon and lessen the spatial search process.
But, if the source polygon was hufgich as a whole continent polygon
datg, apparently 1km will be too small to startis@should be started from
80km (refer the example #figur€3. This source polygon exceeds 80km in
latitude or longitudedirection ® start the spatial search from 80km. In this
process there were no containegshor intersectednesh Next, spatial
search by 10km(#figure3). Few meshes were contained in the source poly-
gon or didnot ilkmt This time only pracesaestesithat Ne x t
are not pink or greyneshin the figure. 500nmeshprocess as well.

Source
polygon

80km
Figure 3i lllustration of an optimizationmethodofp ol ygondés di v
for large size

For testing of all methods two polygons was chosen. First polygon had
spatial extend 24 km and had a right form. Second polygon had spatial extend
209 km and waslongatecandseparatedin figure 4 results of tests are pre-
sented. In figure S5resultsofstde i ng met hods with excl |
with source polygon are presented.

Figure 4i Results of testing methods for two different polygons
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