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METHOD OF CREATING WEB-GIS OF POLISH BURIALS
AT KYIV BAIKOVE CEMETERY

Elaboration of the method of creating a web-GIS of Polish burials at the Baikove Cemetery in Kyiv. Achieving this
goal involves the following tasks: to develop the structure of the geographic information system, its framework and to
fill the file database. For realization of the set tasks the technological scheme consisting of 12 stages of work is offered.
The first stage involved the collection of cartographic and descriptive data on the territory of the object of study, as well
as the search for possible registers of Polish burials within the object under study. In the second stage, field surveys
were performed to determine the coordinates of each grave of the Polish burials at the Baikove Cemetery using a GIS
tablet with an RTK antenna LT700H (accuracy up to 0.30 m). The total number of coordinated points was 565, which
were concentrated in 7 sections of the cemetery. The third stage included the coordination of reference points and the
binding of this support in the GIS Maplnfo environment of the fragment of the topographic plan of Kyiv on a scale of
1: 2000 to the territory of the Baikove Cemetery. There were a total of 11 landmarks. The maximum binding error is
0.2 m. In the fourth stage, all point objects were displayed according to their coordinates on the basis of the map and
the corresponding symbols were selected. The next step was to develop and populate a relational database for point
objects. The database contained the following columns: grave number, name and surname of the buried person, grave
coordinates and hyperlinks to burial information in the file database. Next, all map layers were exported to html format,
and the point object layer was exported to kml format using a universal translator, which allowed to view burial data in
GoogleEarth. At the eighth stage of the technological scheme the structure of layouts of each html-page of the created
online GIS was developed. All map data had hyperlinks to the selected AOI objects. In the case of the Baikove Cemetery
scheme, plots with Polish burials were marked. Clicking on them opened a topographic plan with marked point objects
of burials. In turn, when you click on them, information about the burial appeared from the file database. At the tenth
stage, 5 sheets of topographic plans with burials were generated. One sheet of scale 1:2000 and four sheets of scale
1:500, for better “spreading” and initialization of burials. The eleventh stage is devoted to the creation and filling of a
file database on Polish burials. This database contained the following structure: photo of the burial, coordinates,
surname and name, years of life, additional photographs (if available), sex of the buried person, interpreted inscription
on the tombstone, as well as, if possible, detailed information and belonging of the buried person to a certain profession,
its outstanding achievements and accomplishments. At the last stage, the hyperlinks of the transition between the pages
were configured and the system was tested. The scientific novelty lies in the development of the concept of joint use of
various applications of geoinformation and non-geoinformation purposes. The technological scheme of creation of
WEB-GIS of Polish burials of the Baikove Cemetery in Kyiv is offered. Implemented geographic information system
is designed for inventory of burials, analysis of the condition of tombstones and their spatial location in the cemetery.
In addition, the created GIS can be used for tourism purposes and in the study of historical figures of Polish origin.

Key words: WEB-cartography, Polish burials, Baikove Cemetery, historical GIS, file database, burial inventory.

Introduction They are studied in universities and research
institutions. GIS technology is a whole industry that

GIS technologies have found practical  affects almost all aspects of human life.
application almost everywhere — in forestry, GIS allows mapping of world objects, and then
construction, cartography, ecology, seismology, etc.  analyze them for a large number of parameters,
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visualize them and on the basis of these data to
predict a variety of events and phenomena. This
powerful technology allows to use GIS to solve a
huge number of both global and private problems.
GIS technologies can be at the service of all
mankind, preventing environmental disasters or
helping to solve the problems of overpopulation in
certain regions. GIS technologies are widely used in
various fields. By identifying the relationship
between different indicators, it is possible to develop
more efficient technologies, save significant funds,
and analyze how the relationship between soil type,
climate and yield of certain crops, which is
important for understanding where best to grow
them. By setting certain search criteria, we can
easily find the desired object and, without wasting
time, to engage in its development. Finding an
apartment that will have a certain number of rooms,
kitchen area and at the same time will be located
near the work and school of your children is now
very easy.

GIS can have a positive impact on the
business climate within organizations. A powerful
database can be useful in any field of human
activity, as it creates opportunities for clear work
planning and monitoring. Utilities have the
opportunity not only to promptly monitor the
condition of equipment and plan preventive work,
but also to notify those participants (residents,
employees of institutions, enterprises and
organizations) who will be affected. Today, maps of
cities and localities are rapidly aging — new
construction is underway, new roads are being
designed or processes of self-afforestation of
agricultural lands are taking place, settlements in
depressed regions are “disappearing” and so on. GIS
allows to track these changes and make them into
the database almost instantly. Such a card launched
in a virtual network will allow to always have up-to-
date and reliable data in free access.

Preservation of cultural heritage is a problem of
international importance, as evidenced by the
Convention for the Protection of the World
Cultural and Natural Heritage, adopted by
UNESCO. Solving the problems of studying and
preserving cultural heritage is closely related to
mapping. The creation of heritage maps is
increasingly attracting the attention of researchers
and has now formed in a special area of thematic

mapping, which needs further development. In
addition to the main purpose — inventory of heritage
in order to protect it, mapping provides society with
new information and knowledge, promotes
understanding of the past, present, future. The
creation of data banks and heritage maps allows for
a fuller assessment of the importance of cultural
monuments, to expand programs for their
preservation and restoration. Heritage mapping is
especially important for historic cities, including
Kyiv.

The current state of collection and storage of
materials on monuments of historical and cultural
heritage is characterized by a variety of documents
used to create archives, registers and records.
Accounting and information storage services spend
large amounts of time on the preparation and
issuance of the necessary materials, both to
customers and their own departments that are part of
the security body.

The materials used by these services are very
diverse: textual documentation, historical notes,
technical passports, plans of land plots, results of
stereo photogrammetric survey (digital models of
facades, dimensional drawings), photographic
materials, etc. [Pidlisetska, 2015].

As the flow of documents increases, it becomes
increasingly difficult to record, store, issue and
share them with different services and consumers.
The development of modern technologies allows us to
optimize the joint work of services, which gave
impetus to the idea of creating an information
system “Atlas of Polish burials at the Baikove
Cemetery in Kyiv” together with our Polish
colleagues.

Many foreign and domestic scholars have
worked on the creation of various methods for
mapping historical and cultural heritage sites. The
method of mapping cultural heritage objects using a
combination of interpretation of archival aerial
photographs and georadar survey is covered in a
scientific article [Chetverikov, et al., 2017].
Mapping of cultural heritage objects on archival
cartographic and aeromaterials is described in a
number of publications [Chetverikov, 2019, 2020;
Arnoud de Boer, 2010; Knowles, 2008]. Along with
the mapping of historical and cultural heritage sites,
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the issues of 3D modeling and reconstruction of
architectural structures are important [Apollonio, et
al., 2012; Clini, et al., 2017]. The use of spatial data
and remote sensing data to monitor historical and
cultural heritage sites in their work has been
described [Rhein, 1996; McKeague, et al., 2012;
Remondino, 2007; Vacca, et al., 2018]. The method
of creating geoportals with data on cultural heritage
sites is covered in the works [Fiedukowicz, et al.,
2018; Gregory, & Ell, 2007]. The design of any
atlas is based on the previous achievements of
scientists in the field of integrated atlas mapping
of wvarious research objects. For example,
Bainozarov A. M. covers the method of designing
cartographic works of the educational complex of
Ukraine. Prasul Yu. I. [Prasul, 2004] substantiates
the list, structure and content of plans, series of maps
and atlases that make up the regional system of
cartographic works for tourism. Polyvach K. N.
[Polyvach, 2007] in his research considers the
cultural heritage and its impact on the development
of the regions of Ukraine as an object of socio-
geographical research, etc.

Aim
The aim of the work was to develop a method of
creating a web-GIS of Polish burials at the Baikove
Cemetery in Kyiv. The main task of the study was to

develop the structure of the geographic information
system, its framework and filling the file database.

Methods and results of work

To achieve this goal, a technological scheme
was proposed, consisting of 12 stages of work (Fig. 1).
The first stage involved the collection of cartographic
and descriptive data on the territory of the object of
study, as well as the search for possible registers of
Polish burials. The input graphic materials used in
the work were:

« afragment of the topographic plan of Kyiv
on a scale of 1: 2000, created in 2009 (since the
territory of the cemetery did not change during

this time, the year of making the plan satisfied us) Fig. 1. Technological scheme of creating a web-GIS
(Fig. 2); of Polish burials at the Baikove Cemetery
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Fig. 2. Fragment of the topographic plan of the Baikove
Cemetery on a scale of 1:2000

e the scheme of the Baikove Cemetery made
on the basis of an orthophoto plan (Fig. 3);

Fig. 3. Scheme of Baikove Cemetery

e maps and space images of the online
resource Google Maps.

In addition, descriptive materials of figures
buried in the cemetery from the Internet and a paper
register of Polish burials of the Baikove Cemetery
were used as input data.

In the second stage, field surveys were
performed to determine the coordinates of each
grave of the Polish burials of the Baikove
Cemetery using a GIS tablet with an RTK antenna
LT700H accuracy up to 0.30 m. (Fig. 3). There were
a total of 565 such points in seven sections of the
cemetery. The coordinates are obtained in the

coordinate system Latitude/Longitude of the
WGS84 projection, which are later translated into
fractions of a degree for processing point objects in
GIS.

Fig. 3. The process of obtaining the coordinates
of burials using a GIS tablet LT700H

Coordinates of reference points obtained at
characteristic points along the perimeter and inside
the cemetery by GNSS survey by the EINav i70
receiver.

The third stage included the coordination of
reference points and the binding of this fragment
in the GIS Maplnfo fragment of the topographic
plan of Kyiv at a scale of 1:2000 on the territory
of the Baikove Cemetery. There were a total of
11 reference points. The transformation was
performed according to the polynomial model of
the second degree. The maximum binding error
is 2 pixels, which corresponds to 0.2 m on the
ground (Fig. 4).

In the fourth stage, all point objects were spaced
according to their coordinates on the map and the
symbols were chosen (Fig. 5).

The standard icon from the MaplInfo symbol
library — a rectangle with a cross — is selected for
the symbol. The symbol was assigned a red color
for contrast display on the background of the
topographic plan and set the size - 12

(Fig. 6).
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Fig. 6. Symbol settings window

The next step was to develop and populate a
relational database (Fig. 7) for point objects, which
included the following columns:

e grave number;

» surname and name of the buried person;

e coordinates of the grave;

e hyperlinks to burial information in the file
database.
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Fig. 7. Filled tabular database to the vector layer
of point objects

Next, all map layers were exported to html
format, and the point object layer was exported to
kml format using a universal translator, which
allowed to view burial data in GoogleEarth (Fig. 8).

To export data to html-format used the
application Mapinfo HTML-map, written in the
programming language MapBasic. This appendix
specifies the layer and column that will be used to
define the hyperlink. The title of the map and its size
in the browser window were also set (Fig. 9).

Fig. 8. Exported burial dots layer in kml format,
opened in GoogleEarth
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Fig. 9. HTML map creation window

At the eighth stage of the technological scheme
the structure of layouts of each html-page of the
created online GIS was developed (Fig. 10).

ATnac nonbCbLKUX NOXoBaHb Ha BankoBomy
uBuHTapi B Knesi, YkpaiHa

HAATPOBKH HA
TONOTPADIYHOM!

KATANOI HAATPOBKIB

Fig. 10. The main page of the developed GIS

The space image on the main page of the system
served as a hyperlink to go to GoogleMaps to view
the location of the object and the surrounding
infrastructure (Fig. 11).

All map data had hyperlinks to the selected
AOI objects. In the case of the scheme of the
Baikove Cemetery, the areas where there are
Polish burials were selected and when clicked on,
a topographic plan with marked point burials
opens (Fig. 12, 13).

Vaonui nosnauenns:

] e Bataoser

Fig. 12. The location scheme
of the Baikove Cemetery with configured hyperlinks
territories to topographic plans
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Fig. 13. Example of one of the territories
of the cemetery in the form of a topographic
plan with point objects with programmed hyperlinks
to the file database

In turn, clicking on them, information about the
burial appears from the file database (Fig. 14).
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Fig. 14. Example of displaying a database file
with burial information

At the tenth stage, 5 sheets of topographic plans
with burials were generated. One sheet of scale
1:2000 and four sheets of scale 1:500, for better
“spreading” and initialization of burials (Fig. 15).

Fig. 15. Example of displaying one of the topographic
plans with spot objects of Polish burials

During the eleventh stage, a file database on
Polish burials was created and filled. It included the
following structure: photo of the burial,
coordinates, surname and name, years of life,
additional photographs (if possible), sex of the
buried person, interpreted inscription on the
tombstone, as well as, if possible, supporting
information and belonging of the buried person to a
certain profession (Fig.16,17).
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Fig. 16. Page with inventory data on Polish burials

ROMISZOWSKI
STANISLAW

Fig. 17. Example database file with burial information

At the last stage, the hyperlinks of the transition
between the pages were configured and the system
was tested.

Scientific novelty and practical significance

The scientific novelty lies in the development of
the concept of joint use of various applications of
geoinformation and non-geoinformation purposes.

The technological scheme of creation of WEB-
GIS of Polish burials of the Baikove Cemetery in
Kyiv is offered. Implemented geographic information
system is designed for inventory of burials, analysis
of the condition of tombstones and their spatial
location in the cemetery. In addition, the created GIS
can be used for tourism purposes and in the study of
historical figures of Polish origin.



Geodesy, cartography and aerial photography. Issue 94, 2021 51

Conclusions

As a result of realization of the set purpose the
online geoinformation system of the Polish burials
at the Baikove Cemetery which includes the
following sections is created:

» areas of the cemetery with Polish burials,
which are reflected in the topographic plan M
1:2000, linked in the coordinate system WGS84;

» point objects of each tomb of Polish burials
were identified using a GIS tablet with an accuracy
of 0.30 m. The objects were plotted on a
topographic basis and created geo-links to the
corresponding file from the system database;

» models of plans with Polish burials in scales
1:2000 and 1:5000;

* inventory table of Polish tombs in the
cemetery with the sector of burials, number of the
tomb, the person buried and years of life. The
person's last name and first name are linked by a
geolink to a file database that includes 565 objects;

e generated file with kml extension for
viewing burial spot data using GoogleEarth
software.

» the system is connected to GoogleMaps.

The project was implemented in cooperation
Ukrainian scientists with the Consulate of the
Republic of Poland in Ukraine.
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METO/IMKA CTBOPEHHS WEB-T'IC ITOJIbCbKIX [TOXOBAHbD
HA BAIKOBOMY KJIAJIOBHIL Y KHMEBI

OmnparfoBanas Metoquku ctBopeHHs WEB-I'IC monschkux moxoBaHp Ha baiikoBomy 1BuHTapi B Kuesi.
JlocsArHeHHS MOCTaBICHOT METH Mependayaro BUKOHAHHS TaKMX 3aBIaHb. PO3POOUTH CTPYKTYpPY reoiHdopMariiitHol
cucteMH, ii Kapkac Ta BHKOHATH HamoBHEHHsA ¢aiinoBoi 6asm manmx. s peawmizamii MOCTaBICHUX 3aBJAHb
3allPONIOHOBAHO TEXHOJOTIYHY cXeMy, o ckiafganacs 3 12 eramiB poOortu. I[lepmmii eram mepenbadaB 30ip
KapTorpadiyHUX Ta ONMCOBHX MaHUX HAa TEPUTOPiF0 00’€KTa MOCIHIIKCHb, a TAKOX IONIYK MOXKIIHBHX PEECTPIB
MOJIECHKUX MOXOBAaHb y MEXax JIOCHIIKyBaHOTO 00’ekTa. Ha npyromy erari BUKOHYBAJIHCS HOJIbOBI BUIIYKYBaHHS 3
BU3HAYCHHS KOOPAWHAT KO’KHOT MOTHIIM MOJIBCHKUX MOXOBaHb baiikoBoro nuHTaps 3a nornomororo ['1C-mranmera 3
RTK-anrenoro LT700H (tounicts 10 0,30 m). 3aranpHa KijgbKiCTh 3aKOOPAMHOBAHHX TOUOK — 565, 110 30cepeKeHi
Ha 7 JUISHKax KiaaoBuina. TpeTid eranm BKIOYaB KOOPAMHYBAHHS OIOPHUX TOYOK Ta MPHUB'SA3KY 32 IIEI0 OMOPOIO B
cepenosuii I'IC Maplnfo ¢gparmenra Tomorpagiunoro miany M. Kuesa B macmirabi 1:2000 Ha tepuropito baiikoBoro
kiagosuma. Bepboro Oymo 11 onmophux Touok. MakcumanbHa moxubka npuB’s3ku 0,2 M. Ha yerBepromy erami
BiOOpakeHO BCi TOYKOBI O0’€KTH 3a IXHIMM KOOpAMHATAMHM Ha KapTi-OCHOBI Ta OOpaHO BiANOBiAHI YMOBHI
no3HaueHHs. HacTynmHuil KpoK NMpHUCBSYEHHN pO3pOOJIEHHIO 1 HAIOBHEHHIO PEIMIHHOI 0a3u MaHWX Al TOYKOBHX
00’exTiB. BoHa MicTHIa Taki CTOBIII: HOMEpP MOTIUTH, TPI3BHIIE Ta iM sl IIOXOBAHOI 0COOHM, KOOPAWHATA MOTHIIN Ta
rinepnocuiaHHsd Ha iH(GOpMAIlF0 TPO MOXOBaHHA B (Qaitnoiid 0a3i maHmx. ami Bci kaprorpadivysi mapu Oymu
excrioproBasi B html-¢popmar, a map To9koBuX 00’ €KTIB 32 TOMOMOTOI0 YHIBEpPCAIBHOTO TPAHCIATOPA EKCIIOPTOBAHUH
y kml-hopmar, 1o fano MOKIMBICT TEperiisly JaHuX Mpo moxoBaHHs y nporpami GoogleEarth. Ha BocbMmomy etarti
TEXHOJIOTIYHOI CXeMH pO3poOiicHa CTPYKTypa MakeTiB KoxkHOi html-ctopinku crtBoproBanoi ommaitn I'IC. Bci
KaprorpadiuHi 1aHi Maiu rineprnocuiaanHa BuaiieHux 06’ exTiB AOI. ¥V Bumanky cxemu baiikoBoro kimagoBuma, 0yiu
BUUICH] MUISHKH, HAa SKHUX € MOJbChKI MOXOBaHHs. IIpyM HATUCKaHHI HA HHUX BiIKPHBaBCA TomorpadidHuil ruiaH 3
MO3HAYEHUMHU TOYKOBUMU 00’ €KTaMu MOX0BaHb. CBOEIO YEPTOT0, MPH HATUCKAHHI HA HUX 3’ SIBJSLIACH iHGOpMAIlis Ipo
noxoBaHHs 3 (aitioBoi 6a3u nanux. Ha necstoMy erami 3reHepoBaHo 5 apkyiiniB TonorpagivHuX IUIaHIB 3 HAHECEHUMHU
noxoBaHHsAMH. OnuH apkym macmTady 1:2000 i worupu apkymi macmrtaly 1:500, st kpamoro «po3HEeceHHsI» Ta
iHimiamizanii moxoBanb. OQUHANISATAN €Tall MPUCBIYCHUI CTBOPCHHIO 1 HAMMOBHEHHIO (hailloBOi 0a3W MaHHUX TIPO
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HOJIBCBHKI TTOXOBaHHA. BoHa MicTnia HacTynHy CTPYKTypy: ()OTO ITOXOBaHHS, KOOPAWHATH, NPI3BUINE Ta iM’s, POKH
JKUTTSI, 10JaTKOBI (oTorpadii (3a HASIBHOCTI), CTATh MOXOBAHOI JFOJUHHU, IHTEPIPETOBAHUIN HAKUC HA HAATPOOKY, a
TaKOX, 32 MOXKJIMBOCTI, J€TaNbHY iHQOpPMAIIIO Ta IPHUHAIIC)KHICT IIOXOBAHOT JIFOIMHM J0 ITeBHOI mpodecii, ii BumaTHi
3100yTKH 1 JocarHeHHA. Ha ocTaHHROMY eTalli HaJaIllTOBYBAIWCH TINEPIIOCHIAHHSA NEPEXOqy MiX CTOpiHKaMH i
MPOBOIIIIOCH TECTYBaHHS cucTeMH. HaykoBa HOBH3HA IOJIATA€ Yy PO3poOIi KOHIENIii CyMiCHOTO BHKOPHCTaHHS
PI3HHMX TPHUKIAJHUX TOAATKIB reoiH(opManiiHOro i HereoiHpOpMAaIiiHOrO MpPU3HAYEHHS. 3aMpPONOHOBAHO TEXHO-
noriyny cxemy crBopernst WEB-T'IC nosbscekrx noxosanb baiikoBoro npuHTapa y Kuesi. PeanizoBana reoindopmartiiina
CHCTeMa, PU3HAYCHA /TSl iHBEHTapH3allil I0XOBaHb, iX 30epe)KeHHS Ta OMIKK HaJl HUMH Pi3HUMH HEYPSIOBUMH OpraHi3allisiMu
1 BOJIOHTEpaMH, aHaJIi3y CTaHy HaATrpOOKIB Ta IXHHOTO IPOCTOPOBOTO PO3TAIIYBaHHS Ha TepUTOpii Kiagosua. OKpiM 1boro,
ctBopeHy ['IC Mo)kHa BHKOPHCTOBYBaTH B TYPUCTMYHHMX IUIAIX Ta NPH BHBYCHHI ICTOPUYHMX IOCTATEH IOJBCHKOTO
TIOXOJDKEHHS.

Kniouosi cnosa. WEB-kaprorpadis; monbcbki moxoBaHHs, baiikouii nunTap; ictopuuna I'IC; ¢aiinoa 6a3a
JTAHWX; IHBEHTapHU3aIlis [IOXOBAHb.

Received 10.10.2021



