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DEVELOPMENT OF A "FARMER'S TABLET" FOR AGRICULTURAL MANAGEMENT:
ADVANTAGES AND PROSPECTS

Abstract. Currently, geoinformation technologies are actively used in agriculture, and the use of
various applications, especially mobile ones, has become a useful tool in the precision farming system due
to their mobility and affordable cost. Their computing power allows us to solve various practical problems
that arise when implementing precision farming systems.

The article provides a comparative analysis of both domestic and foreign applications for farmers,
identifying their main functionality and advantages. On the basis of scientific developments, taking into
account existing analogues, a group of university scientists is developing an application "Farmer's Tablet",
which allows for the rapid collection, accumulation and transmission of data on the progress of field work,
to analyze the available cartographic, archival and reference material, to monitor the use of labor and
material resources for operational, effective control and management of agricultural production.

Keywords. Precision farming; agriculture; IT-technologies; electronic cards.

AHOamna. Kasipeai yakbimma eeoaknapammbiK mexHo02usinap aybin wapyawsbiibifbiHoa 6ernceHOi
mypOe KondaHbirbin Kenedi xoHe apmypii KocbiMwanapobl, acipece Mobusnbdi KocbiMwanapObl KondaHy
0napObIH YMKbIP/blFbl MEH KON XemiMmOi KyHbl apkacbiHOa Oarime-08s1 e2iHWiniK XyteciHOe naldarbl
Kyparnfa aliHandbl. OnapObiH ecenimey Kyambl Hakmbl e2iHWIniK xylenepiH eHaidy ke3iHde mybiHOalmbiH
mypni maxipubesnik MiHoemmepdi wewyee MyMkiHOiIK 6epedi.

Makanada chepmepriepze apHaniraH omaHOblK, coHOal-aK wemendik KocbiMwarapra casbiCmblpMarbl
manday Xypeidindi, onapdbiH Heaisai YyHKYUOHaNObIK MYMKIHOIKMepPi MeH apmbiKWbIbIKMapb!
aHbikmanobi. [Jana xymbicmapbiHbiH 6bapbicbl mypanbsl 0epekmepdi xeden xuHayobl, XuHakmayobl XoHe
bepydi kammamacbi3a emyee, Konda 6ap KapmoepausnibiK, MyparammblK XoHe aHblKmamarbiK
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mamepuandapdbl mandaydbl opbiHOayFa, aybln wapyalwblnibifbl 6HOIpiciH xeden, muimdi 6akbinay XoHe
b6ackapy ywiH eHbek xoHe MamepuandbiKk pecypcmaplObiH nalidanaHbelnyblH 6akbinaydbl xypeizyze
MyMKIHOIK 6epemiH FbinbIMU 83ipriemernep, Kkonda bap aHanozmapOobl ecerke any Hezai3iH0e yHusepcumem
ranbiMOapbiHbIH Mobbl «Pepmep rnaHwemi» KocbiMwachkiH a3ipneyde.

Kinmmik ce30ep. [onme-0on eziHwinik; aybin wapyawbinbirbl; |T-mexHonoausinap; 371eKmpoHObIK
Kapmanap.

AHHOMmMayus. B Hacmosiujee speMsi 2e0UHBHOPMaUUOHHbIE MEXHOMN02UU aKmMUBHO 80WIU U UCHOSIb-
3yromcs 8 ceflbCKOM X035licmeae, a NPUMeHeHUEe PasfuyHbIX NpunoxeHul, 0cobeHHO MObUbHbIX cmanu
r101e3HbIM UHCMPYMEHMOM 8 cucmeme moyHoz2o 3emnedernus brnazodaps ux mobunsHocmu u docmyri-
HoU cmoumocmu. VX eblqucriumeribHasi MOWHOCMb 10380/1em pewamp pas/iuyHbie npakmuyeckue 3a-
dayu, 8o3HUKarowue npu eHedpeHUU cucmem mo4YHo20 3eMiederusl.

B cmambe nposedeH cpasHUMesbHbIU aHanu3 Kak ome4YecmeeHHbIX, makK U 3apybexHbIX Npuioxe-
Hul Onisi chepmepos, 8bisieeHbl OCHOBHbIE UX (DYyHKUUOHAalbHbIE 803MOXHOCMU U npeumywecmsa. Ha
OCHOB€ HayYHbIX pa3pabomok, ydema UMerUUXcsi aHano2o8 epynnoll y4eHbIX yHuUsepcumema paspaba-
mbigaemcsi npunoxeHue «lnaHwem gpepmepa», no3eosswowe2o0 obecrneqyusams onepamusHbili c6op,
HakorneHue u nepedayy 0aHHbIX 0 Xx00e rosniesbix pabom, 8bINONIHAMb aHalu3 UMeluwe2ocs Kapmoapa-
huyecKoeo, apxugHO20 U CripagoyHO20 Mamepuarsa, 8eCmu KOHMPOIb 3@ UCMNOoIb308aHUEM mpydoebix u
MamepuaribHbIX pecypcos 01151 ornepamugHo20, 3¢bgheKmu8HO20 KOHMPOIIS U yrpassieHUs1 CeslbCKOX035U-
CMBEHHbIM Pou3800CMEOM.

Knroyeenlie cnoea. TouyHoe 3emnedenue, cenbckoe xo3sticmeo, |T-mexHono2uu, 3eKkmpoHHbIe Kap-
mbl

Introduction. The era of globalization dictates its own conditions to the modern market.
Digitalization of agriculture occupies one of the leading positions in this issue, because the
economic stability of the state largely depends on the degree of development of the
agricultural sector in the country. Agriculture in the world is turning from a traditional to a
high-tech industry that is able to create new markets for innovative solutions and
developments.

Digital technology in Kazakhstan is considered as the main way to increase the economic
benefits of investment in the national economy, its reorientation from the raw material to the
industrial-service model [1].

The main technologies that are primarily being implemented as part of the digitalization of
agriculture in Kazakhstan are GPS navigation of agricultural machinery, parallel driving,
automation of the weighing room, electronic field maps and, of course, unmanned aerial
vehicles. Modern technologies are gradually penetrating the agricultural sector, offering more
effective solutions to agricultural problems. A new stage in the development of IT-agronomy
can be called the precision farming system, which is an innovative technology of the future.
The advantage of precision farming is that it allows agricultural producers to conduct
agricultural production on an environmentally friendly basis, focused on saving fertilizers,
reducing risks, obtaining programmed yields and protecting the environment from pollution.
To implement this approach, geoinformation systems of precision agriculture are used, which
are decision-making assistance systems based on electronic maps, the input data for which are
remote sensing data, weather data and data on the current state of the soil for each of the
studied locations. In addition to increasing yields and reducing raw material costs, precision
farming systems also reduce fuel costs for equipment used in the fields, since they allow the
most accurate determination of the route of machines using high-precision systems [2].

Materials and methods of research. For the present, it can be stated that the scale of the
introduction of digital technologies in agriculture in our country is not uniform. Large
agricultural organizations have been implementing and adapting digital technologies for a long
time. The main factor is that precision farming technologies are effective if they are used in
combination with other agricultural complexes. Thus, the introduction of a precision farming
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system is especially effective in large and developed farms that have finances and qualified
specialists. Precision farming technologies are complex in nature, their application requires a lot
of knowledge and experience, and their implementation requires a lot of money. Small and
medium-sized farmers rarely or do not have permanent access to precision farming technologies
and practically do not use them.

The experience of a number of countries shows that farmers use digital applications
intermittently, but each time such an application is effective [3].

Through the mobile application, you can check the weather forecast, make notes about the
state of fields, make payments and transfer funds, as well as make a complex crop forecast or
use mapping tools. However, in comparison with the number of publications on individual
agricultural technologies, the topic of using mobile applications for agriculture is not covered in
such detail [4-6]. Thus, the main conclusions of the research can be summarized as follows:
there is a positive correlation between the benefits of using mobile applications and material
well-being, and the level of education of farmers. As in the case of the introduction of specific
technologies (for example, the use of high-yielding seeds), the use of mobile applications is
likely to bring great benefits to farmers with a higher level of education and better material
wealth. To solve this problem, it is necessary to provide state support for small and medium-
sized agricultural producers, which will allow the largest number of farmers to be involved in
the use of digital technologies in agriculture.

Digital applications can eliminate the problems associated with the introduction of a
separate agricultural technology. For example, they provide constant mobile access to
consulting services or to information about agricultural technology. While the appeal to the
consulting agricultural services, in most cases, is a one-time and solves only a separate problem.
As a result, with the appearance of new developments, changes in existing regulations, and the
appearance of new varieties, farmers who use mobile technologies to obtain information may
find themselves in a more favorable position than farmers who seek advice from employees of
traditional agricultural knowledge dissemination services (Aker 2011).

Open data remains the main obstacle to the rapid spread of digital technologies in the
agricultural sector. In particular, the quality, protection, methods of data collection, management
and analysis require further development and the creation of a scientific arsenal for working
with data [7].

The use of a regulatory mechanism will be crucial for the creation and expansion of the use
of digital technologies in agriculture. In order to analyze both domestic and foreign existing
applications for farmers in the field of agriculture, 9 applications were considered and analyzed
in terms of functionality, convenience, simplicity of actions and services offered: OneSoil, GIS
panorama AGRO, Soft.Farm, Mobile workplace of an agronomist, Exactfarming, FarmLogs,
Diary of an agronomist, AgroBasis, Egistic [8-16].

The results of the analysis of the comparative characteristics of the considered applications
are summarized in Table 1.

Table 1. Comparative characteristics of applications

Ne| Application specifications provision of
meteorological
indicators

1. | Diary of an agronomist | - clear and user-friendly interface; does not display

https://agroserver.ru - electronic field maps and the ability to | weather indicators
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Country of origin-
Russian Federation
Year of development-
2015

edit;

- calculation of the amount of work per-
formed and materials consumed;

- NDVI monitoring ;

- visual display of the structure of sown ar-
eas (the actual placement of crops on any
date), adding photos with a link;

- import of electronic field maps from spe-
cialized GIS programs via the KML for-
mat;

- GPS / GLONASS navigation on fields
and roads of the farm;

- availability of the free version;

- offline work without the internet;

- availability of reference information;

- availability of training materials;

- availability of the mobile version;

- availability of Russian and English lan-
guages.

Exactfarming
https://exactfarming.co
m/

Russian Federation
2014

- clear and user-friendly interface;

- electronic field maps;

- maintaining a crop rotation log, a field
work diary;

- meteorological indicators;

- cost and inventory accounting;

- designer of technological maps;

- availability of the free version;

- offline work without the internet;

- availability of reference information;

- availability of training materials;

- availability of the mobile version;

- availability of Russian, English, German
(trial version), Portuguese (trial version),
Spanish (trial version) languages.

the weather fore-
cast and the history
of weather data is
carried out from
the Storm Glass
provider. Current-
ly, the Sokol-M,
Pessl, Kaipos and
Meteo Bot weather
stations are availa-
ble for connection

AgroBasis
https://www.agrobasis.
com/
Russian
2014

Federation

- clear and user-friendly interface;

- electronic field maps;

- analysis of NDVI images;

- creation of technological maps;

- procurement and sales management;
- availability of the free version;

- offline work without the internet;

- availability of reference information;
- availability of training materials;

- availability of the mobile version;

- availability of Russian and English lan-
guages.

weather data, data
on the temperature
of the soil surface
are provided
online. Daily data
of the UV index is
available, which
characterizes  the
level of ultraviolet
radiation in a spe-
cific location
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FarmLogs
https://farmlogs.com/lit
e

- clear and user-friendly interface;
- display of fields;
- climate indicators;

the history of pre-
cipitation is tracked
and a comparison

USA - soil maps; with previous sea-
2012 - futures prices; sons is given. Daily
- availability of the free version; or weekly report on
- offline work without the internet; climate indicators
- availability of reference information;
- availability of training materials;
- availability of the mobile version;
- availability of Russian and English lan-
guages.
OneSoil - clear and user-friendly interface; Recognition of
https://onesoil.ai/ru/ - display of fields; shadows, snow,
Belarus - measurement of soil and air temperature. | clouds.
2018 - availability of remote monitoring using a | Definition of
web application; cloudy and sunny
- analysis of NDVI images; days.

- availability of free installation, free use;

- availability of training materials;

- availability of 10 languages, including
Russian, English, French and Spanish.

The ability to con-
nect a weather sta-
tion, which can be
purchased from the
company.

GIS panorama AGRO
https://gisinfo.ru/produ
cts/panagro.htm
Russian Federation
1996

- clear and user-friendly interface;

- maintaining field passports with reference
to the year of harvest;

- linking to the map of land;

- linking to the enterprise infrastructure
map;

- electronic card management;

- creating and editing an electronic map;

- availability of training materials;

- availability of Russian, English, Ukraini-
an and Vietnamese languages.

does not display
weather indicators

Soft.Farm
https://www.soft.farm/r
u/site/cost
Ukraine2017

- clear and user-friendly interface;

- land bank;

- agricultural technology;

- GPS - monitoring of equipment;

- satellite images, NDVI index;

- availability of training materials;

- availability of Russian, English and
Ukrainian languages.

Data on tempera-
ture, air humidity
and soil

Mobile workplace of an
agronomist
https://globalcio.ru/live

[projects/515/
Russian Federation

- clear and user-friendly interface;

- contains all the necessary reference in-
formation;

- the entire production cycle is covered: -
from preparing the soil for sowing, to qual-

Temperature  and
air humidity, wind
speed and direc-
tion, the amount of
precipitation,  at-
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2018 ity control of harvesting; mospheric pres-

- a basic tool for creating an industrial ag- | sure, soil and leaf
ricultural GIS; humidity, the level
- the survey route is planned based on | of solar ultraviolet
NDVI indices (obtained from satellites); radiation.
- monitoring of the condition of fields and
crops;
- availability of training materials;
- availability of Russian and English lan-
guages.

9. | Egistic - clear and user-friendly interface; weather  forecast
https://eqistic.kz - determination of the NDVI index from | for 9 days ahead
Kazakhstan satellite images; within a radius of
2019 - monitoring of the condition of fields and | 20 km from the

crops, including remote; field..
- GPS monitoring of equipment;

- agro-escort, reference book of plant dis-

eases;

- interpretation of agrochemical soil analy-

sis;

- availability of training materials;

-availability of Russian and English lan-

guages.

Results and discussion. A comparative analysis of the presented applications used in
agriculture showed that the main task of the applications for the farmer is the procedure for
collecting and analyzing information about the agricultural field in accordance with the
specified parameters and its further use for monitoring the state of crops. Inspections of the field
allow not only to determine the stages of plant development, the state of the soil, the presence of
diseases, the centers of the spread of weeds or pests, but also to monitor the quality of work
performed on the field, as well as to form recommendations for its further processing.

Based on the analysis of world analogues and methods of their application, similar in terms
of application goals and technical capabilities, work is underway on the development of the
Farmer's Tablet software on the basis of the VERITAS Center of Excellence at the D.
Serikbayev East Kazakhstan technical university. The main purpose of the "Farmer's Tablet" is
a platform that allows participants to effectively manage agribusiness, make timely decisions
and reduce risks, significantly increase the transparency of interaction both for a specific client
and between platform participants.The "Farmer's Tablet" application is a universal application
that is designed to work both indoors and in the field. It allows you to use the advantages of
portable electronics in agricultural work. The availability of archives (field history, content
maps N, P, K, etc., important documents), reference books, actual indicators, etc. significantly
simplifies and speeds up the decision-making process of an agronomist. The application is being
developed precisely as a handy tool for agricultural production workers who need to keep
records of various voluminous information accumulated in the process of work. To combine all
this information into a single whole product suitable for use in Kazakhstan's natural and climatic
conditions, the application "Farmer's Tablet"was developed.

The main task of the developed application is the automation of the farming system,
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including the collection, systematization, data processing, that is, the formation of a database for
the user about the state of agricultural fields, the result of which is to provide relevant
recommendations on further planning of field work, allowing to increase production efficiency
at the lowest cost..

Focus on the main functionality of this application. The main page of the tablet is shown in
picture 1.

UndpoBoit NOMOWHUK
depmepa

MNAHLUET
®EPMEPA

@ ] ' '8
b4 ", - ol

Pic. 1 The main page of the Farmer's Tablet applicationTo review acquainted with the
functionality of the tablet, a demo version is provided, which allows users to get acquainted
with the main functions of the tablet, enter data about their land plot, get information on request
and get recommendations in an abbreviated version. The interface language is Russian and
Kazakh.The main functions of the farmer's tablet are presented in the features menu (Pic. 2).

Ynpasnenue
3eMeNIbHOro Kapgacrpa

TEXKAPTbI~& PYKOBOACTBO MO NPOrPAMME

Pic. 2 The menu of features of the farmer's tablet For effective agricultural activity, it is
necessary to have reliable meteorological information about the territory in a specific area.
Even the most insignificant discrepancies in the assessment of weather conditions can be critical
when planning and conducting field work. The temperature and humidity of the air, the speed
and direction of the wind, the amount of precipitation, atmospheric pressure, soil and leaf
moisture, the level of solar ultraviolet radiation, etc. Without possession of this information, the
crop production process will not be able to be made economical and profitable. Data of
meteorological indicators that are reflected in the tab "Weather" «Farmer’s tablet» (Pic. 3).
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Pic. 3 The "Weather" tab with the provision of information for a given territory

[

This tab allows users to get the full range of meteorological indicators, which are provided
both from special applications and from local weather stations. Data can be provided for the past
years, online and as a forecast for the future.

Taking into account meteorological indicators will allow users to plan work in the field
season, determine the optimal timing of work, the choice of crops, as well as perform a
vegetation assessment of crops for a certain season.The use of most of the modern technologies
in the field of precision agriculture is impossible without electronic field maps. With the use of
electronic field maps, the agrochemical service can, in a user-friendly form, collect, classify and
use information on crop rotation, yield, soil types, diseases, fertilizers and plant protection
products (Pic.4).

@ Mnakwet epmepa (AEMO)

£ Cnucox cnoes

i Crmcox cnoes

# lorona

8 Cnpasousmux

“Pic. 4 The"Maps" tab
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Electronic field maps contain information:

- makes it possible to keep strict records and control of all agricultural operations, since it is
based on accurate knowledge: the area of fields, the length of roads, information about fields,
etc.;

- helps to conduct a more complete analysis of the conditions affecting plant growth in this
particular field;- serves to optimize production in order to obtain maximum profit, as well as the
rational use of all resources involved in production.

Pic. 5 Tabs "Drawing tools" and "Calculation of fertilizer application rates"

The "Reference books" tab allows users to get the necessary theoretical information about
the main agricultural crops, the main diseases of crops (Pic. 6).

OMUCAHWUE CE/IbXO3 KY/IbTYP

Baoas

Pic. 6 The "Directory" tab

One of the advantages of the "Farmer's Tablet" over other analogues is integration with the
AIS SLC website and the Qolday KZ platform (Pic. 7). This tab will allow users to receive
additional information about land plots: cadastral and other thematic maps, information about
the quality condition of the plot, estimated cost, information about subsidies and other
information for the subjects of the agro-industrial complex.

G o—|

®

Ynpasnexnue

3eMeIbHOro Kagacrtpa

y 2 _ [ - .
Pic. 7 "Land Cadastre Management"tab A significant advantage of the developed application
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in relation to analog applications was the sharpness of its application for the natural and climatic
conditions of Kazakhstan.Also, the functions of the tablet include the ability for users to make
notes, receive information online and offline, order services for agrochemical soil analysis,
NDVI maps and other thematic maps, receive recommendations on the effective use of their
resources.Today, there are a sufficient number of different applications on the service market
that offer a variety of services, so when developing the "Farmer's Tablet", the task was to
supplement it with those advantages that have no analogues yet. These advantages include:

- storing the database in one interface on the personal server of the university, which will
allow you to maintain the confidentiality and reliability of storing the data of application users;-
the content of the tablet is close to the Kazakh conditions: technological maps, climate, soils;

- the ability to connect local weather stations to monitor weather conditions;- monitoring and
control of economic indicators of agricultural production;- compatibility with information
platforms of the Republic of Kazakhstan: the digital platform "Qolday", AIS SLC.Today, the
main tasks facing the development of the "Farmer's Tablet" have been achieved, but work on it
continues. In the future, it is planned to significantly expand the functionality of the application:
automatic detection of diseases and pests (image recognition), linking the GPS tracker to
agricultural machinery, auto-loading and documenting all changes in the data structure of the
device for monitoring changes in data file, etc.These developments are classified as long-term.
They imply the participation of specialists in specific fields of knowledge, additional long-term
development and appropriate funding.

Conclusions. Accordingly, increasing the efficiency of agricultural enterprise management
through digitalization technologies contributes to maintaining competitiveness in the market. To
work without digitalization means to lose in the global competition. Today, modern applications
are an effective assistant to an agronomist, engineer, zootechnician or farm manager, helping to
increase the efficiency and profitability of agricultural production. The developed "Farmer's
Tablet" is aimed at improving the efficiency of agricultural production and will contribute to
increasing labor productivity, making effective management decisions while increasing the level
of sustainability and competitiveness of agribusiness.
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AgroBasis, onlajn-servis upravleniya agroproektami: polya, kosmicheskie snimki, NDVI, tekhkarty,
byudzhetirovanie, otchetnost' oficial'nyj sajt
Farm Management Software | Farming App (farmlogs.com) oficial'nyj sajt
OneSaoil | Besplatnye prilozheniya dlya tochnogo zemledeliya oficial'nyj sajt
Programmnoe obespechenie dlya fermerov i agrariev | Online sistema Soft.Farm oficial'nyj sajt
Mobil'noe rabochee mesto agronoma — GlobalCIlO|DigitalExperts oficial'nyj sajt
Egistic — sistema upravleniya vashim hozyajstvom - https://egistic.kz/ oficial'nyj sajt
GIS PANORAMA - GIS Panorama AGRO (gisinfo.ru) oficial'nyj sajt
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com/ru/tochnoe-zemledelie-vozmozhnosti-i-per/ Data obrashcheniya 15.05.2021
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