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USE OF GEOGRAPHIC INFORMATION TECHNOLOGIES
AND GLOBAL POSITIONING SYSTEMS FOR CREATING
AGROCHEMICAL PASSPORTS FOR AGRICULTURAL SOILS

Introduction. The need to create an effective soil monitoring system today
has a fairly long history. Unfortunately, possessing sufficient scientific,
industrial and legislative developments in this area, in Ukraine at the present
time it was not possible to form a clear functional system of observations,
assessment and forecasting of soil conditions in order to make rational
management decisions [1, p. 265].

Formulation of the problem. The main task in carrying out this study: the
development of technological standards for digital agrochemical passports of
agricultural soils. As well as the practical implementation of the information
system and methods of using global positioning systems when conducting
agrochemical certification of soils.

Research methods. The remote sensing materials with a spatial resolution
no worse than 1 meter / pixel were taken as a cartographic basis. This accuracy
provides a significant number of satellite systems (Quick-Bird, Orb-View, Terra
/ SPOT, Resource DK-1 and others). The cost of filming materials from these
satellites is small and constantly decreasing. The geographic information system
Arc GIS served as a digital passport platform. The system architecture is as
follows: each agrochemical indicator is a record in the database. Each
characteristic of this indicator in the time interval corresponds to a database
field. The number of such fields may be unlimited.

A map in the form of a grid model is attached to each agrochemical
indicator. This way you can get indicators for any point of the field. [2, p. 149].

The spatial coordinate system of such digital models is WGS-84. This
allows you to work directly with GNSS receivers.
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The results of the research. The next element in the implementation of the
system was support for server operation. This means that the system can be
accessed from anywhere in the Internet. The territory of Rivne region is almost
completely covered by mobile communications. Thus, the use of the system is
possible directly in the field [4, p. 268]. In fact, any laptop or smartphone can be
connected to the system using telecommunication data transfer standards using
GPRS or EDGE, LTE. It also provides for the possibility of parallel use not only
of cartographic online information - but also of navigation.

Fig. 1. Technological scheme of access of the precision agriculture system to
the map server with a digital agrochemical field passport

Technologically, the reception of GNSS navigation information is possible
on any modern mobile phone, smartphone or laptop by connecting an external
GPS Bluetooth antenna. In our case, a smartphone with a built-in GNSS receiver
was used. This technology allows you to directly determine the coordinates in
the field and observe all the agrochemical characteristics of this point in real
time.

The only drawback of this technology is not high spatial accuracy of the
obtained navigation information. Absolute accuracy of about 5 meters on the
ground. For many cases - such accuracy may be sufficient. However, if the
accuracy of the obtained coordinates requires a higher (for example, submeter
level), it is necessary to make a differential correction of GNSS observations.
This can be done in 2 ways:

1. Receive differential corrections from a geostationary satellite due to the
WAAS / EGNOS service — to do this, you must subscribe to receive
corrections after paying for the services. This option improves accuracy - but
increases the cost of the information received.
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2. Use your own GNSS base station. It allows you to get real-time
coordinates with sub-UM accuracy. However, it requires a free radio channel to
transmit differential corrections to the field receiver. Or you can use the GSM /
CDMA mobile network. This method significantly increases the cost of the
information received.

Fig. 2. Conceptual scheme of using precision agriculture system
using digital agrochemical passports
(on the example of GREEN STAR JOHN DERE)

Conclusions. The use of a digital agrochemical field passport is the most
effective in precision farming systems. This paper examined the practical
implementation of such a technology based on the GreenStar John Deere
system. This is the most advanced technology for using a digital agrochemical
passport - a way of more active farming in fields with different characteristics.
The advantages of such a system are as follows:

- accurate documentation of resource costs, accounting for internal and
external costs;

- collection, analysis and storage of critical data on fertilization, planting
and harvesting;

- maximizing productivity and improving the organization of production:
optimization of the production cycle, fuel economy.
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JAEAKI ACIHEKTH IIOA0 3ACTOCYBAHHSA CYYACHHUX
TEXHOJIOI'TI IPU BUKOHAHHI
TOIMIOT'PA®O-TEOAE3UYHUX POBIT

OpHi€ero 3 BaXKJIMBUX CKJIAJ0BHX 3€MJICYCTPOIO € 3IIMCHEHHS Tomorpado-
I'€OJIC3MYHUX BHINYKYBaHb Ta OOCTS)KCHb 3EMEIIBHUX JIUISHOK, IO 3a0e3euye
3eMIIeBIOPSAaHI [1i TomorpadiuyHoOl0 OCHOBOIO (Kapramu, miaHamu). CydacHi
TEXHOJIOTHi B cepi reofe3nyHUX BUMIPIOBaHb 1 JOCHIKEHb TMPOTOHYIOThH
HMIUPOKUIA CIIEKTP MPHIIAJIIB, IO 3a0€3MeUyI0Th BUKOHAHHS MTOCTABJICHUX TEpe]
HUMH 1H)XCHEPHUX 3a]1a4.

Onna 3 HaWOLIBII YacTHX 3aBJlaHb, SKI BHKOHYIOTBCS B Teoje3ii, Iie
tonorpadiyHa 3HOMKa 1 CKJIQJaHHS JOKIAAHOTO IIJIaHy MICIIEBOCTI. 3a
JIOTIOMOTOI0 OE3MUIOTHUX JIITAOYUX arapariB, 110 3'SIBUIKCS Ha O30pO€HHI y
¢axiBiiB guie Ha moyatky XXI cTomiTTs, poOutH 11e ctano HabaraTo MpoCTiliie
[1]. Ha naHuii MOMEHT MIKMPOKOTO MOUIUPEHHS HAOYJIU €IEKTPOHHI TaXEOMETPH,
a takox GNSS-npuiimaui pizHux mMoaudikamiil. Takoxx Hapasi HOMyISIPHOCTI
HaOyJM Taki BUAM cydyacHuX MeToiiB Kk BITJIA ta 3D ckanyBaHHs.

B ymoBax, Ko 3aMOBHHKY HEOOXI1HO OTpUMATH ACTAIbHUM 3BIT B CTUCII
TEPMIHH, a MIBUIKE MPOBEACHHS MOJILOBUX POOIT YTPYAHEHO Yepe3 0COOIUBOCTI
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