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CREATION AND IMPLEMENTATION
OF ELECTRONIC DATABASE AND MARKING SYSTEM
FOR IDENTIFYING AND OBTAINING INFORMATION
ON PLANT SPECIES IN BOTANICAL GARDENS, DENDROLOGICAL
PARKS, AND PARK MONUMENTS OF THE LANDSCAPE ART

A special system for identifying and obtaining information on plant species has been developed in order to extend the
range of services for visitors of Feofaniya national park monument of landscape art. The system includes an electronic
database and a special system for marking with QR-codes. It enables to optimize ecological and educational activities in
botanical gardens, arboretums, and parks monuments to attract more visitors, to enhance the quality of recreation services,
to spread information about unique objects of nature reserve fund of Ukraine.
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Over the last five years, mobile electronic de-
vices based on various operating systems, the
so-called smartphones and tablets, which are
essentially miniature computers and capable of
performing the complex tasks, have become very
popular. Most of them have GPS receivers, ac-
cess to Internet, photo and video cameras, which
with the help of appropriate software are able to
recognize the bar and QR- codes. Such codes en-
able to encrypt certain information (text, e-mail
addresses, reference to web pages, etc.) and are
often used for advertising purposes, to accom-
pany goods and services and to provide informa-
tion about product. In some countries, QR-codes
are used in the botanical gardens (USA), muse-
ums, etc. [1—4]. In Ukraine, despite the attempt
to implement QR-codes, this technology has not
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yet been widely used in the educational and en-
vironmental field.

In 2016, the Institute for Evolutionary Ecol-
ogy of the NAS of Ukraine within the framework
of implementation of R&D project «Creation and
Implementation of Electronic Database and Mark-
ing System for Identifying and Getting Informa-
tion on the Plant Species in the Botanical Gardens,
Dendrological Parks and Park Monuments of Land-
scape Art» developed and implemented on the ter-
ritory of Feofaniya National Park Monument of
Landscape Art (PMLA) an electronic database
and marking system for identification and obtain-
ing information on the species of park phytodiver-
sity. With the help of this system, the visitor of
botanical garden or park, using a mobile gadget,
has an access to an electronic map of the reserved
area with the designation of buildings, recreation
areas, natural and landscape objects, their loca-
tion, as well as detailed information on the plant
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species (or other objects) presented in the exhibi-
tions. The work of the system involves the instal-
lation near the special types of plants or objects
of special plates bearing QR-codes containing en-
crypted references to the corresponding records
in the database stored on the remote servers of the
relevant institutions. The tested system consists
of several components of My Feofaniya Park soft-
ware [5] to be installed on the visitors' mobile de-
vices, databases, and Internet pages filled in with
the information from this database [6]. Require-
ments to the technical level of mobile devices are
low, and the interface is user friendly.

The computer program is designed for use on
the mobile devices operating on Android, version
4.0 and higher. It performs functions of scanning,
recognizing and decoding the QR-codes, access-
ing the database, displaying the information, de-
fining and visualizing the location of user and lo-
cal points on the screen, as well as processing and
displaying the geospatial information about the
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Fig. 1. Start screen

52

main objects (plant species and shapes, elements
of infrastructure) in the park area. Functioning of
the program involves the availability of database
of plant species on the remote server, access to the
system of geo-positioning (GPS), access to the In-
ternet network using the wireless communication
channel, the presence of plates with QR-codes in-
stalled near the corresponding plant objects.

The program consists of individual modules,
which are launched using a graphical interface.
After running the program, a window with three
buttons appears (Fig. 1). The button «Charac-
teristic of the plant» allows the visitor to scan
the plate with QR-code, the «Park map» button
opens a map of the park, the «Help» button opens
the help for using the program.

When you click the button «Characteristic
of the plant», the QR-code scanner window is
called. To scan, you need to put the mobile cam-
era on the QR-code plate so that the QR-code is
located in the center of the screen of the mobile
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Fig. 2. QR-code scanner window
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Allium ursinum — known as ramsons,
buckrams, wild garlic, broad-leaved
garlic, wood garlic, bear leek, or
bear's garlic — is a wild relative of
chives native to Europe and Asia.
The Latin name is due to the brown
bear's taste for the bulbs and its
habit of digging up the ground to
get at them; they are also a
favourite of wild boar. In Europe,
where ramsons are popularly

Fig. 3. Plant Information window

device and hold the mobile device in this posi-
tion (Fig. 2). After successful reading the QR-
code by the scanner a separate window opens the
information about the selected plant (Fig. 3).
The information is downloaded to the device via
a wireless communication channel.

Clicking the «Park Map» button calls a win-
dow that displays the online map of the territory
with the signs of park infrastructure objects and
the location of the user (Fig. 4). In order to de-
termine the exact location, it is necessary for the
electronic device to support the geo-positioning
technology. You can rotate the map, zoom out
and plot the routes to the selected points. For
the convenient use, the program has the function
of visualizing the individual groups of objects,
such as playgrounds, parking zones, public trans-
port stops, etc. Also, when you click the object's
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Fig. 4. Park Map window

marks, information about the object is displayed
on the screen.

My Feofaniya Park software is publicly avail-
able via link: https/play.google.com/ store/apps/
details?id=ua.kiev.feofaniya.volodimirg.my
park feofaniya.

The database contains detailed information
on each type of plant presented in the Feofaniya
PMLA collection: its botanical name, historical
information on propagation and use, peculiarities
of biology, photographs in various phenological
phases of development, etc., prospects for its use
in horticulture, and main features of cultivation.
The database of plant species is flexible enough
and allows you to quickly make changes, add
new records, and automatically generates the
QR-codes with a reference to a separate record
in the database. Also, visitors have the oppor-
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tunity to receive information without installing
a mobile application. You only need to scan the
QR-code from the plate and identify it by any
software product, and then go to the reference
for the relevant information.

The use of such a system enables to significant-
ly expand the ecological and educational activi-
ties of the institutions of the nature reserve fund
of Ukraine; its wide introduction will contribute
to increasing the awareness and involvement of
population in the environmental protection ac-
tivities and instilling the love for the native land
and Ukraine.

CONCLUSIONS

An electronic database and marking system for
the identification and obtaining the information
about the plant species that can be introduced on
the territory of botanical gardens, arboretums,
parks, parks monuments of landscape art, national
natural parks (with the use of ecotourism routes),
etc. has been developed. The necessary conditions
for use are the ability of access to the Internet
network using the wireless communication chan-
nel, the presence of plates with QR-codes and the
corresponding records in the database of plant
species. Implementation of the development will
contribute to improving the quality and expand-
ing the possibilities of providing the information
during the excursion service both of organized
groups of visitors and individual nature lovers.

The research has been carried out within the
Jframework of R&D project «Creation and Imple-
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mentation of Electronic Database and Marking
System for Identifying and Getting Information on
the Plant Species in the Botanical Gardens, Den-
drological Parks and Park Monuments of Land-
scape Art>(Order of the Presidium of the National
Academy of Sciences of Ukraine of March 31,
2016, No. 197) in 2016.
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CTBOPEHH/ TA BITPOBAJ/UKEHHA
CUCTEMMU EJIEKTPOHHOT BA3U JJAHUX
I MAPKYBAHHS JIJI ITEHTUDIKATLIT
TA OTPUMAHHS THOOPMAIIIT
I[TPO BN POCJIMH Y BOTAHIYHUX CAJTAX,
AEHIPOJIOTTYHUX ITAPKAX
TA ITAPKAX-ITAMAATKAX CALOBO-ITAPKOBOTI' O
MUCTEILTBA

3 MeTol0 po3MMUpeHHsT cdepu TOCTYT BiABiAyBadam
MapKy-nam’siTKi  CaJIoBO-MAPKOBOTO MUCTEITBA 3arajibHO-
nep:xaBHoro sHadenHst «MeodaHis» cTBOpeHO crierianizo-
Bamy cuctemy /s ientudikaiii Ta orpumanus indopmartii
PO BU/IM POCJIMH, /IO SIKOI BXOJMTH €JIEKTPOHHA 6a3a JJaHuX
i creriagbHe MapKyBaHHS 3 BUKopucTanHaM QR-komis.
Cucrema /103BOJISIE ONTUMI3YBATH €KOJIOTO-OCBITHIO IisI/b-
HicTh y GOTaHIYHMX cajaX, ACHAPOJIOTIYHUX MapKax Ta
napKax-mam’siTkax cajloBO-IIaPKOBOTO MUCTEITBA, 301IbIIH-
TU YMCEJBbHICTD BiIBIZLyBauiB, MOJIIIIATH AKICTh HaJAaHHS
peKpeariitHuxX MOoCJyT, MOMUPUTH iHMOPMAIiIo PO yHi-
KaJIbHi 06’€KTH MTPUPOIHO-3AMOBITHOTO (POHLY YKpaiHu.

Kntouosi croea: cucrema, 6asa JaHuX, MapKyBaHHs,
QR-xox, mapk-maM’siTka ca0BO-TIAPKOBOTO MUCTEIITBA 3a-
rajibHOJIep;kaBHOTO 3HaUeHHs «Deodaisi».
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CO3JIAHUWE 1 BHEJIPEHUE CUCTEMDBI
SJEKTPOHHOM BA3DBI TAHHDBIX
U MAPKUPOBKU 1JId UJEHTUDUKAIINU
U HOJIYYEHUS MHOOPMAIINU O BUJIAX
PACTEHN B BOTAHUYECKNX CAJIAX,
JNEHIPOJIOTUYECKNX TTAPKAX
U TTAPKAX-TTAMATHUKAX
CAJIOBO-ITAPKOBOTO UCKYCCTBA

C nesbio pacummpenns cdepbl yeayT MOCETUTENSAM TapKa-
MaMSATHUKA CaJ0BO-IIAPKOBOTO HCKYCCTBa 00IIerocyiape-
tBerHoro 3nHavennsi «Peodanusi» cosmana crennamn3npo-
BaHHAs CHUCTEMA /ISl MICHTU(MDUKAIIMY 1 TTOJIyYeHIs THGOP-
Malluy O BUJAX PACTEHUIl, B KOTOPYIO BXOAUT 3JICKTPOHHAS
6a3a JIAHHBIX ¥ CIIEIHATIbHAst MADKUPOBKA C HCIIOJIb30BAHUEM
QR-kozoB. Cucrema Mo3BoJieT ONTUMHU3NPOBATH 9KOJIOTO-
06pa30BaTEILHYIO [AESITEILHOCTD B OOTAHIMIECKIX Ca/lax, Je-
H/IPOJIOTMYECKUX TTapKaX U MapKaxX-TlaMsATHUKAX Cal0BO-T1ap-
KOBOI'O MHCKYCCTBA, YBEIMYUTL KOJUYECTBO IOCETHUTEJEH,
YJIYUIITUTb KA4eCTBO MPEIOCTABJICHUS PEKPEAIMOHHBIX YCJIYT,
pacripoctpassaTh MHGOPMAIMI0 06 YHUKAJIbHBIX OOBEKTAX
IIPUPO/IHO-3ATIOBEIHOTO (hoH/IA YKPANHbI.

Kuawouesvie crosa: cucrema, 6a3a TaHHBIX, MAPKUPOB-
ki1, QR-KoJ1, TapK-IaMsSITHUK CaJI0BO-TIAPKOBOTO MCKYCCTBA
oberocyapcrsentoro sunadenust «Deodanns».



