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The study of information systems and technologies, specialized software products aimed at solving the
problems of animal husbandry management and determining the prospects for their use by specialists is relevant.

The main factor determining the life of animals is the environment. One of the ways to intensify
livestock (pigs, cattle, poultry, etc.) is a comprehensive automation of labor-intensive technological processes,
including the formation of the microclimate of livestock facilities, which would have a positive impact on
animal health, productivity and product quality. However, animals are also affected by certain methods and
methods of feeding, man-made content, zonal climate, heat-shielding properties of enclosing structures, air
exchange rate, ventilation efficiency, sewage condition, manure removal and removal methods, lighting.

The impact of microclimate on animals consists of a set of environmental factors: temperature,
humidity, air velocity, chemical composition, microbial and dust pollution, lighting, etc. The main parameter
of the air environment is temperature. This has the greatest impact on animal health and productivity. The
hygienic value of temperature is that it affects the thermoregulation of the body, which is divided into the
processes of chemical thermoregulation - the reaction of heat generation and the processes of physical
thermoregulation - the regulation of heat transfer.

The study of the technology of improving the efficiency of microclimate regulation in livestock
premises based on the use of an automated control system is promising.

Thus, changing the composition and properties of the environment, you can affect the body of animals,
achieving high productivity.
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Table. 1. Fig. 2. Ref. 9.

1. Introduction
Air temperature is the main physical stimulus of animals. The hygienic value of ambient temperature
is that it has a great influence on the thermoregulation of animals. Depending on the ambient temperature, the
body adapts or rebuilds its thermoregulation. When the temperature decreases as a result of increased
metabolism in the body, heat production increases and heat transfer decreases, and when the air temperature
rises to certain limits - heat production and heat transfer increases [1].

2. Problem formulation

Disturbances in heat transfer can be caused not only by high and low ambient temperatures and objects,
of great importance is high humidity and air velocity. Young animals are especially sensitive to low
temperatures [2].

Deterioration of the microclimate reduces the service life of livestock facilities and their technological
equipment.

In addition to species and age characteristics and density of animals on the microclimate in the
livestock room are also influenced by factors:

- climatic conditions;

-constructive features of the building and materials from which its elements are made;

- methods of keeping animals; feed distribution; manure cleaning, etc.

One of the ways to intensify production and commercial activities is to raise awareness of market
conditions, scientific achievements and innovations, all processes in enterprises and, as a consequence, the
quality and efficiency of management decisions. This is possible with the introduction and use of information
systems and technologies.

3. Analysis of recent research and publications
Many scientists have studied the transfer of innovations in animal husbandry through information and
consulting services [1-3].
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Livestock air contains significant amounts of harmful gases such as carbon dioxide, hydrogen sulfide,
ammonia and products of decomposition and fermentation of organic matter. The gas composition of indoor
air is largely determined by their sanitary condition, the density of animals, methods of cleaning and removing
manure, the level of air exchange, etc. [4].

The success of animal husbandry is determined by 60% feeding, 20% breeding and age and 20%
microclimate and housing conditions. Since the microclimate of the livestock space is a set of physical and
chemical parameters of its environment, the deviation of these parameters from physiologically determined
norms weakens the resistance of animals to disease, causes a fall of young (especially poultry) to 40%, reduced
milk yield by 10... 20%, reduced weight gain for fattening up to 30% and requires additional feed costs.

The air regime is disturbed during the respiration of animals (release of heat, moisture, carbon dioxide,
etc.), as well as as a result of manure evaporation. With increasing humidity in the premises of the evaporation
of moisture by the respiratory organs of animals decreases, as the partial pressure of water vapor approaches
the elasticity of water vapor on the surface of the mucous membranes of the respiratory tract.

In addition, moisture, saturating the air in the room, changes their heat capacity and thermal
conductivity. High relative humidity (85% and above) has a negative effect on heat transfer, both at high and
low ambient temperatures. Harmful to animals not only very humid but also very dry air (relative humidity
below 40%). The movement of air at a temperature lower than the body temperature of the animal can cause
hypothermia. In animal housing, air velocity is an important factor in heat transfer. It, increasing evaporation
and increasing heat transfer, affects the water and heat exchange of animals. Significant impact on the body of
animals in addition to temperature, humidity and air velocity has a gaseous composition of ambient air [5, 6].

The proliferation and availability of mobile devices and wireless networks has led to the emergence of a
large number of mobile applications. The initiators of the development may be suppliers of inventory and services
for enterprises in the industry or software developers. In the first case, applications are often provided free of
charge, but contain advertising elements, in the second - the installation and use of the program requires payment.
In particular, for livestock in Google Play offers dozens of applications, mostly of foreign origin [7-9].

Currently, among the promising free are:

«Poultry Helper - Incubator and Brooder» is focused on households and farms, designed to administer
the regimes of keeping, feeding and breeding birds.

Control Ganadero is an application for managing dairy farms through individual monitoring of animals
equipped with QR-code tags. It is determined that this is relevant for animals in the pasture form of keeping.
Functionality also allows you to control the production and sales of products. «Digitanimal» - for GPS control
of the location and condition of the animal. Gestion porcine - to control the breeding of pigs. Additionally, the
following communication applications are used - messengers (Viber, Messenger, Telegram, WhatsApp) and
video conferencing systems (Skype, Zoom, Google Meet).

There are several promising areas of information systems and technologies in animal husbandry:
information support, the use of information systems and technologies in the management of production
processes, accounting, procurement and marketing, optimization of resource use, decision support.

4. A purpose of work
The aim is to study information systems and technologies, specialized software products aimed at
solving the problems of animal husbandry management and determine the prospects for their use.

5. Results of research
Among the main factors of pollution that most affect the development of animals are gases (carbon
monoxide, ammonia, hydrogen sulfide), moisture and heat (Table 1) [10].

Table 1.
Maximum permissible concentrations of harmful gases in the air of livestock and poultry premises
Harmful gas - Premises
Animal Poultry house
Carbon dioxide, | / m3 2,5 2,0
Ammonia, mg/ | 0,02 0,01
Hydrogen sulfide, mg / | 0,01 0,005

Thus, at air temperatures below a certain limit, part of the feed is spent on maintaining the level of heat
in the body. At too high temperature of air at animals appetite decreases. High humidity leads to colds in
animals. The health and productivity of animals is affected by the chemical composition of indoor air.
Ammonia, hydrogen sulfide, carbon dioxide reduce the body's resistance to disease.

If the farm does not worry about the ventilation of livestock facilities, creating an optimal
microclimate, it loses tens of tons of milk and meat annually and receives low quality products.
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Therefore, it is important to maintain the stability of the level of microclimate indicators.

In contrast to the technical provision of ventilation and space heating in livestock complexes of the
past, in the projects of modern enterprises the optimal microclimate is provided locally, in accordance with the
physiological requirements of animals directly in the area of their location.

The study of the technology of improving the efficiency of microclimate control in the livestock space
based on the use of automated control system SCADA (Supervisory Control and Data Acquisition) is
promising. This will allow to more correctly maintain the parameters of the microclimate in the livestock room
by adjusting the results for the sensors of the system of internal and external parameters and entering these
results into the program of microclimate management in the livestock room (Fig. 1) [10].

=

Fig.1 Automated control system SCADA (Supér\)iébfy Coﬂhtr&cr)‘lr aﬁd Data'Acduisition)

At the moment it is not possible to completely replace human labor with machine work. No matter
how smart the production, they still require supervision and control.

So. when developing an automated control system (ACS) use two levels of control (Fig. 2).

Lower level of ACS:

Continuous regulation of technological parameters (temperature, pressure, etc.) and software and
logic control of various mechanisms (valves, valves, motors, conveyors, etc.). Today the base level is
programmable logic controllers (Programmable Logical controller)

Top level:

Supervisory level (SCADA), supervisory control and data collection - HMI (Human-machine
interface), human-machine interface or HMI / SCADA.

Supervisory management is to identify the situation on the site and assign tasks to the lower level.

HMI / SCADA - industrial software that implements data exchange with the controller, as well as
interaction between the decision maker and directly to the control system.

The SCADA system must provide the following functions:

- HMI (Human-machine interface) -visualization of the control object and all current parameters
(system status, process, status of individual units, devices);

- Collection and archiving of all data coming from controllers (SCADA-system allows you to see how the
parameters of the technological process change in real time, as well as view information for a certain period in the past.);

- Display of data and notification of events in the system (for example, on the graph we can see that
exactly at 14:18 some parameter falls sharply or increases by a certain amount);

- Logging of events (Operator is obliged to respond to emergencies according to the instructions, which
can also be immediately provided by the SCADA-system. All events are archived by the system and if
necessary can be viewed and used during analysis);

- Differentiation of user rights (SCADA system provides for its use by several users with different rights.);

- Implementation of the reporting system (allows you to choose only the most necessary information and draw on it
the correct conclusions about the work of production, which in turn leads to optimization and improvement of efficiency).

Fig.2. Example of application of automated control system (SCADA)
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Livestock farms and complexes (cattle, pig farms) in Ukraine use two traditional heating systems: floor
heating and space heating. Regardless of the type of space heating system, three basic principles should be
followed:

* heating must be uniform;

« uniform distribution of heating pipes;

* control panel control and ventilation system control.

Therefore, a SCADA system is needed to save material resources and increase efficiency. This is
achieved through:

1. Reduce the cost of repairs and simple equipment due to quick response and accident prevention.

2. Effective production analysis and optimization based on the information obtained.

3. Improving the quality of staff work through strict control and user-friendly interface.

4. Total and continuous control over all processes. Vision of a holistic and reliable picture of
production.

5. Ability to make faster decisions on production management in response to emerging issues.

5. Conclusions

Resource management of any element of the system can be built on the principles of optimization,
individual approach, reasonableness and predictability. In production and supply chains it will be possible to
provide full traceability and coordination, to create optimal models of management of livestock farms and
complexes. Effective animal husbandry in modern conditions involves the economical use of resources,
balanced production, taking into account a large number of production and market factors, environmental
friendliness of the industry.

Global trends in digitalization involve the widespread introduction of information systems and
technologies in the management of information flows and production processes.

Digital agriculture will create systems that will be characterized by high productivity, predictability
and the ability to adapt to change. This, in turn, can help increase food security, profitability and sustainability.
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BUKOPUCTAHHSI 3ACOBIB IIU®POBI3AIII ITPU ®OPMYBAHHI MIKPOKJIIMATY
TBAPUHHULBbKUX ITPUMIILIEHb

Jlocniooicenns inghopmayitinux cucmem i MexHONO2IH, CReYiani308aHuUxX NPOSPAMHUX NPOOYKIIE,
CHPAMOBAHUX HA PO38 A3GHHA 3A680AHb YAPAGIIHHA MEAPUHHUYMEOM MA BUSHAYEHHS NEPCHeKmus ix
BUKOPUCTHANHSL (DAXIGYAMU € AKMYATTLHUM.

OCHOBHUM YUHHUKOM, W0 BUSHAYAE HCUMMEOIANbHICMb MEAPUH € HABKOIUUHE cepedosuiye. OOHUM
i3 wsAxie immencugpikayii meapunnuymea (ceunapcmea, BPX, nmaxisnuymea ma iHul.) € KOMNIEKCHA
asmomamuzayiss mpyoomMiCmKux MmMexHOI02IUHUX NPOYeCis, 8 Momy YUCIi i Y GopmyBanHi MIKpOKIIMamy
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MBAPUHHUYLKUX NPUMILYEHD, AKULL OU CNPUSINAUGO GNIUBAE HA CMAH 300P08 s MBAPUH, iX NPOOYKMUBHICMb
ma axicmos npodykyii. Ilpome, Ha Meapux 6NAUBAIOMb MAKOIC NEBHI NPUTIOMU T CHOCOOU 200i6711, YMPUMAHHS,
WMYYHO CMBOPIOBAHI JIOOUHONW, 30HANLHULL KAIMAM, MENI03aXUCHI B1aCMUBOCMI  020PO0NHCYIOUUX
KOHCMPYKYIll npuMilyeHv, pieeHb no8impoooMiHy, edhekmusHicms 8eHmMuUIAYii, CMany Kanauizayii, cnocobie
npUOUPaAHHA Ma BUOANEHHS SHOKO, OCEIMAEHICTb.

Bnnue mikpoxnimamy Ha meapuH ckiaoaemvcs 3 KOMNIEKCY (akmopie 308HIUHb020 cepedosulya:
memnepamypu, 80J1020CHi, WBUOKOCMI PYXy NOBIMpPs, XiMIUHO20 CKAA0Y, MIKPOOHOI | nunogoi 3abpyoHenocmi
noeimps, oceimienocmi ma inwy. OCHOBHUM NAPAMEMPOM HOBIMPSAHO2O CepedoBUIYd NPUMILEHHS €
memnepamypa. Bona Hatibineuioro mipoio eniusae Ha cmaw 300po8’s i npooykmusHicms meapun. 1 icieniune
3HAYeHHs memMnepamypu 6 mOoMy, WO B60HA poOUMb 6NIUE HA MEPMOPe2YIaYilo Op2aHisMy, Wo
niopo30inaemvbcsi Ha npoyecu XIMIYHOI mepmopezynsayii — peakyii menionpodykyii i npoyecu @izuunoi
mepmopezynayii — npoyecu pe2yasiyii menaiogiooaui.

Ilepcnexmugnum € 00CniodHcenHs MexHoI02T Ni0GUWEHHs e(heKMUBHOCE Pe2yTIO8anHs NapaMempia
MIKpOKAIMAmMY y MEAPUHHUYLKOMY HNPUMIWEHHI HA OCHOGI 3ACMOCYBAHHA AGMOMAMU306AHOI CUCHEMU
Kepysans. Taxum YuHoM, 3MIHOI0 CKIAOY MaA BIACTMUBOCEL HABKOIUUHBO2O CePedosULd MOICHA 6NAUBANU
HA Op2aHizm MmeapuH, 00Ca2arouU GUCOKOT NPOOYKIMUBHOCHIL.

Knrouoei cnosa: meapunu, sHcummeoisibHiCmb, MIKPOKIIMAM, NPUMIWEHHs, meMnepamypa,
80/102icmb, 3ac00u yupposizayii.

Taén. 1. Puc. 2. Jlim. 9.

HUCIOJB30BAHUE CPEJCTB HU®POBU3ALIUU ITPU POPMUPOBAHUU
MUKPOKJMUMATA ’)KUBOTHOBOJUYECKHWX MIOMEIIEHUM

Hccnedosanue unGOpMayuoHHuix cucmem u mMexHOL02Ull, CReyuanu3UpoOSanHblX HPOSPAMMHBIX
nPOOYKMO8, HANPAGLeHHbIX HA PelieHe 3a0ay YPasIeHUs HCUBOMHOBOOCEOM U ONpedeieHIe NePCneKmuUg
UX UCHOTBL30BAHUS CNEYUATIUCTIAMU AKTHY ATBHO.

OcHosHbIM HaKmopom, OnpedersIouUM HCU3HeOeAMenbHOCHb JHCUBOMHDBIX, ABNAEMCSL OKPYHCATOUASL
cpeoa. OOHumM u3 nymeti uHmeHcupurayuu Husomuosoocmesa (ceurnosoocmsa, KPC, nmuyesoocmea u op.)
ABNAEMCST KOMNAEKCHAS ABMOMAMU3AYUSL MPYOOEMKUX MEXHOI0SUYECKUX NPOYeccos, 8 Mom ducie U 8
dopmuposaruu MUKPOKIUMAMA HCUBOMHOBOOYECKUX NOMeUeHUll, DIALONPUATNHO GIUSIOWUX HA COCMOSHUE
300P0BbSL JHCUBOMHDIX, UX NPOOYKMUBHOCb U KA4ecm8o npooykyuu. OOHAKO HA HCUBOMHBIX GIUSION MAKICE
onpeodeniennvle Npuemvl U CHOCOObL KOPMIEHUS, COOePIHCAHUsL, UCKYCCMBEHHO C030d8aeMble Hel08eKOM,
SOHAILHBIIL  KAUMAM, MENI03aWUMHbLE CEOUCMEA 02PANCOAIOWUX KOHCMPYKYUL NOMEWEHUll, YPOBEHb
6030YX000MeHA, IPDeKMuUEHOCMb SEHMUMAYUU, COCMOSHUA KAHAAU3AYUY, CNOCOD08 YOOPKU U YOAleHUS
HAB03d, OCBEUWEHHOCD.

Bosoeticmeue MukpokiumMama Ha HCUGOMHBIX COCIOUM U3 KOMNJLEKCA (Pakmopos GHeuHel Cpeobl:
MeMnepamypwl, GLANCHOCMU, CKOPOCMU OBUICEHUST 8030YXd, XUMUUECKO20 COCMABA, MUKPOOHOU U NbLIe6ol
3aepsa3HeHHOCmU 8030yXxa, oceewenHocmu u m.0. OCHOBHLIM NAPAMEMPOM B030YUIHOU CPedbl NOMEUjeHUs
sensiemes memnepamypa. Ona 6 60abliell cmenenu 6ausem Ha COCMOsIHUE 300P06bs U NPOOYKMUBHOCHb
arcusomuuix. 1 ueuenuveckoe 3uaueHue memnepamypvl 8 MOM, UYMO OHA OKA3bleAem GIusHUe HA
MEPMOPeSYTAYUIO  OP2AHUZMA, DPAZOETAEMO20 HA NPOYECChl XUMUYECKOU mepmMopesyisayuu — peakyuu
MEenIoNpoOyKYUU U NPOYeCcyl PuULecKoll mepmMopeyIsiyuU — HPOYeccyl pecyrayun meni0o0moayu.

Ilepcnexmugno  uccnedosanue MeXHONOSUU — NOBLUUEHUS  IPOEKMUSHOCTNU — pPecyIUupOBanUs
napamempos — MUKpOKIUMAMA 6  JCUBOMHOBOOYECKOM  NOMEUjeHUu HA  OCHOBe  NpPUMEHEHUs.
ABMOMAMUZUPOBAHHOU  cuCmeMbl  ynpaeieHus. Takum 00pazoM, UMeHeHueM cocmaga u CeolUCmE
OKpydcarowell cpedvl MONCHO 8030€UCmB08amMb HA OP2AHUBM  HCUBOMHBIX, OO0CMU2AA  BbICOKOL
NPOOYKMUBHOCHILL.

Knrouesvie cnosa: scusomuvie, HCuzHe)esmelbHOCHb, MUKPOKIUMAM, HOMeujeHue, memMnepamypd,
GILAINCHOCTb, CPEOCMEA YUPDPOBUIAYULL.

Taoan. 1. Puc. 2. /lum. 9.
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