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3.1. Introduction to Digital Livestock Farming

Form of study/ teaching: Lecture presentation, Guest lectures, excursions; Laboratory/practical work,
Self-study of materials

Contact hours 4 | Individual work (hours) | 8

Developers Vashchenko P., Schuele H.

Brief Description of the Teaching Unit

After completion of the subtopic students know the basic concept of
digital farming. They have systematic knowledge about digital tools and
technologies used in livestock farming and are able to assess and discuss
the effects of digitalization in animal farming. They know about the potential
of digital technologies for improving animal welfare and sustainability of
production. The teaching unit, "Introduction to Digital Livestock Farming"
provides a comprehensive overview of the integration of digital technologies
into livestock management. It covers the fundamental concepts of digital
animal husbandry, the goals of digitizing livestock practices, and the impact
of these technologies on production efficiency, animal health and welfare,
and sustainability. Key digital tools such as sensors, GPS systems, Big Data
analytics, artificial intelligence, automated systems, and the Internet of
Things (loT) are reviewed.

Literature/ Available Resources for Students

1. Deriy, Z., & Konoplia, V. (2021). Impact of digital technologies on
livestock farming. Available at: ej.journal.kspu.edu.

2. Levchenko, N., Kanivets, M., Korobchenko, O., Protsenko, O., &
Rabotinsky, A. (2021). Digital transformation in livestock farming.
Available at: tnv-agro.ksauniv.ks.ua.

Further resources for teachers

1. Dorr, J. & Nachtmann, M. (2022) Handbook ,Digital Farming: Digital
Transformation for Sustainable Agriculture®. 1ed, Springer Verlag.
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3.1. Bctyn ao undpoBoro TBapuHHMLTBA

dopma HaBYaHHSA/ Jlekuis-npeseHTauis, rocTboBa nekuisi, ekckypcis; nabopatopHa / npakTuyHa
BUKNaAaHHA: poboTa, caMoCTiliHe onpautoBaHHs MaTepianis

AyauTtopHa poboTa | 4 IHomBigyaneHa poboTa 8

(roguHw) (roguHw)

Po3pobHukm BauwueHko M., Schuele H.

KopoTkun onmuc HaBYarnibHOro po3ainy
[Micna 3aBepLUEHHSA NiATEMU CTYAEHTM 3HAaTUMYTb OCHOBHY KOHLIENLit0

undpoBOro  TBapuvHHUUTBA. BoHM BoOnogitTMmMyTb  CcUCTEMATUYHUMMU
3HaHHAMM PO LUMAPOBI IHCTPYMEHTW Ta TEXHOSOrT, O BUKOPUCTOBYHOTLCH
y TBApWHHUUTBI, @ TakOX 34aTHi ouiHiOBaTKU Ta 0GroBoproBaTWM HaCHigKM
uMcpposizauii y TBapUHHUUTBI. BOHM 3HaAOTL NpO MNoTeHuian unuppoBux
TEXHOSOrN Ans NoKpalleHHs AobpobyTy TBaApuWH i CTIMKOCTI BUPOBHULTBA.
HaBuanbHun pos3ain «Bctyn oo umgpoBoro TBapuHHMUTBA» MICTUTb
NOBHUM OMNa4  iHTerpauil  uMpoBMX TEXHOSONNW B yNpaBIliHHSA
TBApUHHULUTBOM. BiH oxonnoe dyHOamMeHTarbHi KoHuenuii uMgpoBoro
TBAPUHHULTBA, LiSli ouMppyBaHHA NPaKkTUKA TBAPUHHMLTBA Ta BMUB LMX
TEXHONOriN Ha edPeKTUBHICTb BUPOBHMLUTBA, 300Pp0OB’s Ta 4O6pobyT TBApWH,
a Takox cranictb. OrnagarTbCs K4YoBi LMAPOBI IHCTPYMEHTH, TaKi SK
aatyuky, cuctemn GPS, aHanitTMka BenuKuxX AaHux, WTYYHUA HTENEKT,
aBTOMaTU30BaHi cuctemu Ta IHTepHeT peyen (loT).

INlitTepaTtypa/gocTynHi gxxepena ansi CTyAeHTIiB

1. Oepin, B., & KoHonns, B. (2021). ugbposizauis 8 meapuHHUUmMeI:
eghekmusHicmb ma cmaricme. ej.journal.kspu.edu.

2. JleB4eHko, ., KaHiBeup, T., KopobueHko, B., lNMpoueHko, M., &
PaboTtuHcbkmn, B. (2021). IHHosauilHi mexHonoaii yugbposizauii 8
meapuHHuumei. tnv-agro.ksauniv.ks.ua.

Hodamkoei Oxxepena Onsi suknadadyie

1. Dorr, J. & Nachtmann, M. (2022) Handbook ,Digital Farming: Digital
Transformation for Sustainable Agriculture®. 1ed, Springer Verlag.
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3.2. Technological Basics for Digital Agriculture and Smart
Livestock Farming

Form of study/ teaching: Lecture; Laboratory/practical work, Self-study of materials
Contact hours 6 Individual work (hours) | 12
Developers Mazur N., Vashchenko P.

Brief Description of the Teaching Unit

The section "Technical Components of Smart Farming Systems, Their
Functionality, Operation, and Application" introduces the key technologies
shaping modern livestock management. These technologies include
trackers, sensors, surveillance cameras, robots, and advanced software, all
working synergistically to improve the productivity, health, and welfare of
animals while optimizing farm management processes. Trackers such as
GPS, RFID, and biometric devices monitor livestock movements, health,
and activity levels. These tools ensure precise data collection for effective
decision-making.

Smart sensors analyze environmental and physiological conditions,
such as temperature, humidity, or animal behavior, providing critical insights
to maintain optimal living conditions. Surveillance cameras enable real-time
monitoring and recording, enhancing security and allowing for swift
responses to anomalies. Furthermore, robots have revolutionized repetitive
tasks like feeding, milking, and cleaning, ensuring efficiency and
consistency.

These innovations are integrated through advanced software
platforms, enabling farmers to gather, analyze, and utilize data effectively.
The section highlights the interplay of these components in creating a
sustainable and profitable livestock sector, demonstrating the potential of
digital transformation in agriculture.

Literature/available resources for students
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1. Halachmi, |., Guarino, M., Bewley, J., & Pastell, M. (2019). Smart

Livestock Farming: Concepts and Challenges. Annual Review of
Animal Biosciences. https://doi.org/10.1146/annurev-animal-020518-
114851

. Neethirajan, S., Kemp, B. (2021). Advancements in Animal Health

Monitoring Systems. Sensors and Biosensors Research.
https://doi.org/10.1016/j.sbsr.2021.100408

. DZermeikaite, K., Baceninaite, D., Antanaitis, R. (2023). Applications

of Precision Livestock Farming Technologies. Animals.
https://doi.org/10.3390/ani13050780

. Pinna, D., Sara, G., Todde, C., Atzori, A. S., Artizzu, V., Spano, L. D.,

& Caria, M. (2023). Livestock Monitoring Through Digitalization.
Scientific Reports. https://doi.org/10.1038/s41598-023-45772-2

Further resources for teachers

1.

Herlin A., Brunberg E., Hultgren J., Hogberg N., Rydberg A., Skarin A.
(2021) Animal Welfare Implications of Digital Tools for Monitoring and
Management of Cattle and Sheep on Pasture. Animals. 11. 829.
https://doi.org/10.3390/ani11030829

Huet J.-C., Bougueroua L., Kriouile Y., Wegrzyn-Wolska K., Ancourt C.
(2022) Digital Transformation of Beekeeping through the Use of a
Decision = Making  Architecture.  Appl. Sci. 12. 11179.
https://doi.org/10.3390/app122111179

Rowan N. J. (2023) The role of digital technologies in supporting and
improving fishery and aquaculture across the supply chain — Quo
Vadis? Aquaculture and Fisheries. 8. 365-374.
https://doi.org/10.1016/j.aaf.2022.06.003
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3.2. TexHosnoriyHi ocHOBU L(PpPOBOro TBapUHHULTBA

dopma HaBYaHHSA/ Jlekuia, nabopaTtopHa / npakTnyHa poboTa, caMOCTiiHe onpauloBaHHA MaTtepianis
BMKNaAaHHs:

AyauTtopHa poboTa | 6 IHomBigyanesHa poboTa 12

(roguHw) (rogunHw)

Po3pobHukm Maszyp H., BaweHko IM.

KopoTkun onmuc HaBYarnibHOro po3ainy
Po3gin "TexHi4Hi KOMNOHEHTU cucTeM uudpoBoro depmepcTsa, IX

JYHKUiOHaNbHICTb, poboTa Ta 3acToCyBaHHA" MNPUCBAYEHUN KIHOYOBUM
TEeXHosoriaM, ski opMyloTb cydacHe TBapyHHUUTBO. OCHOBHI efieMeHTH,
TakKi SIKk TpeKepu, CEHCOPU, KaMepu CNOCTEPEXEHHS, pOBOTK Ta NporpamHe
3abesneyeHHs, 3abe3neyyloTb NiABULWEHHA NPOLAYKTUBHOCTI, 340POB'A Ta
nobpobyty TBapuH. Tpekepn (GPS, RFID, 6iomeTpuyHi npuctpor)
BiACNIAKOBYIOTb MepecyBaHHA, CTaH 340pOB's Ta aKTUBHICTb Xyaobw,
3abe3neyvyoun ToOUHNI 30ip AaHMX ONG NPUAHATTSA YyNpaBniiHCbKUX pilleHb.

CeHcopu aHanisytoTb  (isionoriyHi  Ta  eKosioriyHi  napameTpu
(TemnepaTypy, BOMOriCTb, MNOBEAIHKY TBapWH), Hagawyu BaXrMBy
iHbopMauito  ansg  nigTpyMmMaHHa  onTuMarnbHUX  ymoB.  Kamepwu
crnocTepexXeHHa 3abe3nedyloTb MOHITOPUMHI Yy  peanbHOMY 4aci, LWo
nigsuwye 6e3neky Ta [O3BOMAE onepaTMBHO pearyBaTu Ha aHomanil.
Po6oTn BNpoBagKyoTb aBTOMaTM3aLil0 Y rogyBaHHi, AOIHHI Ta OYULLEHHI
NPUMILLIEHD.

Lli  iHHOBauUii o06’egHylOTbCA 3@  OOMOMOroK  NPOrpamMHoOro
3abe3neyeHHs), Wo O03BONsE arpapiaMm edekTMBHO 36mpaTtun, aHanisysaTu
Ta BMKOPUCTOBYBATM [aHi. Po3fgin akueHTye yBary Ha BaXMMBOCTI
LMdpPOBOI  TpaHcopMalii y CTBOPEHHI cTanoro Ta npubyTKOBOro
arpocekTopy.

INitepaTypa/gocTynHi axxepena ans CTyAeHTIB

1. Halachmi, I., Guarino, M., Bewley, J., & Pastell, M. (2019). Smart
Livestock Farming: Concepts and Challenges. Annual Review of
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Animal Biosciences. https://doi.org/10.1146/annurev-animal-020518-
114851

2. Neethirajan, S., Kemp, B. (2021). Advancements in Animal Health
Monitoring Systems. Sensors and Biosensors Research.
https://doi.org/10.1016/j.sbsr.2021.100408

3. DZermeikaite, K., Baceninaite, D., Antanaitis, R. (2023). Applications
of Precision Livestock Farming Technologies. Animals.
https://doi.org/10.3390/ani13050780

4. Pinna, D., Sara, G., Todde, C., Atzori, A. S., Artizzu, V., Spano, L. D.,
& Caria, M. (2023). Livestock Monitoring Through Digitalization.
Scientific Reports. https://doi.org/10.1038/s41598-023-45772-2

dopaTkoBi gxxepena ana BUKNagadiB

1. Herlin A., Brunberg E., Hultgren J., Hogberg N., Rydberg A., Skarin A.
(2021) Animal Welfare Implications of Digital Tools for Monitoring and
Management of Cattle and Sheep on Pasture. Animals. 11. 829.
https://doi.org/10.3390/ani11030829

2. Huet J.-C., Bougueroua L., Kriouile Y., Wegrzyn-Wolska K., Ancourt C.
(2022) Digital Transformation of Beekeeping through the Use of a
Decision  Making  Architecture.  Appl.  Sci. 12. 11179.
https://doi.org/10.3390/app122111179

3. Rowan N. J. (2023) The role of digital technologies in supporting and
improving fishery and aquaculture across the supply chain — Quo
Vadis? Aquaculture and Fisheries. 8. 365-374.
https://doi.org/10.1016/j.aaf.2022.06.003
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3.3. Application of Digital Technologies in Livestock Production
for increasing sustainability and animal welfare

Form of study/ teaching: | Lecture, Laboratory/practical work, Self-study of materials

Contact hours 12 | Individual work (hours) ‘ 18

Developers Vashchenko P., Lavrinenko 1.

Brief Description of the Teaching Unit

The teaching unit focuses on the practical implementation of digital
technologies in dairy farming and precision poultry farming, emphasizing
their transformative role in enhancing productivity, health monitoring, and
operational efficiency.

In dairy farming, digital solutions like sensors, boluses, and RFID
chips are employed for monitoring cows' physiological states, tracking
estrus, and maintaining health and productivity. Automation aids in
identifying estrus with devices like pedometers and neck collars, providing
24/7 data collection for optimal herd management. The unit highlights
technologies such as boluses, which assess rumen temperature and activity
levels, and wearable devices that measure activity, feeding patterns, and
health indicators. These innovations support sustainable farm management
by reducing manual intervention, minimizing errors, and improving decision-
making processes. Automated systems for tracking milk production are also
explored, showcasing their potential to enhance the profitability and
efficiency of both large-scale and small-scale dairy operations.

In precision poultry farming, technologies like infrared thermography
(IRT) and digital image analysis address animal welfare and productivity.
IRT is pivotal for non-invasive health assessments, allowing farmers to
identify heat stress, thermal discomfort, and early signs of diseases by
analyzing surface temperature distributions. Digital image analysis tools are
employed for monitoring poultry behavior, detecting abnormalities, and
estimating body weight. Cameras with machine learning capabilities, such
as convolutional neural networks (CNNs), enable accurate real-time
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tracking of broiler activities, offering insights into their well-being and growth
patterns.

The integration of these technologies in poultry and dairy farming
fosters precision in resource allocation, reduces environmental impact, and
ensures higher productivity. The unit also emphasizes the importance of
addressing the challenges of adoption, such as the cost of technology and
training requirements, to maximize the benefits across the agricultural
sector.

Literature/ available resources for students

1. Kuzebnyi, O. (2018). Monitoring of estrus detection in dairy cows. Ukrainian
Journal of Animal Science Research. DOI: 10.32718/ugim.2018.56.120.

2. Afimilk. (2015). Advances in cow monitoring systems. Available at: Afimilk Cow
Monitoring.

3. Lucy, M. C. (2001). Reproductive biology of dairy cattle. Journal of Dairy Science,
84(6), 1277-1295. DOI: 10.3168/jds.S0022-0302(01)70158-0.

4. Li, H., Hui, S., Chen, Z., & Zhao, D. (2021). Thermal stress detection in poultry
using IRT. Computers and Electronics in Agriculture, 185, 105982. DOI:
10.1016/j.compag.2021.105982.

5. Amraei, S., Wang, Z., & Mortensen, K. (2017). Bodyweight estimation in broilers
via digital imaging. Computers and Electronics in Agriculture, 136, 13—19. DOI:
10.1016/j.compag.2017.01.006.

Further resources for teachers

1. Mascarenhas, D., Costa, R., Pereira, J., & Andrade, N. (2018). Applications of
IRT in poultry welfare monitoring. Applied Animal Behaviour Science, 205, 22—35.
DOI: 10.1016/j.applanim.2018.05.002.

2. Mortensen, K., Lisouski, P., & Ahrendt, P. (2016). Infrared technology in broiler
farming. Computers and Electronics in Agriculture, 129, 18-26. DOI:
10.1016/j.compag.2016.03.011.

3. Zhuang, X., & Zhang, Z. (2019). Al applications in poultry behavior detection.
Biosystems Engineering, 187, 125-138. DOI:
10.1016/j.biosystemseng.2019.04.004.

4. Pichova, K., Nordgreen, J., Leterrier, C., & Moe, R. O. (2016). Welfare indicators
in poultry: Behavioral perspectives. Applied Animal Behaviour Science, 182, 1—
12. DOI: 10.1016/j.applanim.2015.11.007.

5. Li, H., Huang, L., & Zhao, D. (2021). Non-invasive methods for stress detection in
poultry. Sensors, 21(5), 1492. DOI: 10.3390/s21051492.
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3.3. 3acTocyBaHHA LU(POBMX TEXHOSOriN Y TBAPUHHULITBI ANS
niagBULLIEHHA CTIMKOCTI Ta OOpoOyTYy TBapuH

dopma HaByaHHs/ | Jlekuisi, nabopaTopHa / npakTMyHa poboTa, caMoCTiliHe onpauoBaHHA MaTepianis
BMKNafaHHs:

AyauTtopHa pobota | 12 IHomBigyaneHa poboTa 18

(roguHw) (rogunHw)

Po3po6Hukm BaweHko 1., JlaBpiHeHKo .

KopoTkun onmuc HaBYanbHOro po3ainy

HaByanbHuin 610K 30CepesKeHNn Ha MNpPakTUYHOMY BMPOBAMXEHHI
UMPPOBMX TEXHOMOrn Yy MONMOYHOMY CKOTApPCTBI Ta MTaXiBHUUTBI,
nigKkpecnioyn ix TpaHcdopMauinHy posb Yy nigBULEHHI NPOAYKTUBHOCTI,
MOHITOPUHIY 300POB’S1 Ta ePeKTUBHOCTI pobOTH.

Y MOJSIOMHOMY CKOTapCTBI LMAPOBI pilLlEeHHS, TakKi K gaTymnkun, 6ontocu
Ta uvinn RFID, BUKOPUCTOBYKOTLCA ASI1 MOHITOPUHIY (Pi3ionoridyHoro crtaHy
KOpiB, BIACTEXEHHS Ti4KM Ta NIATPUMKA 300POB’'SS Ta MNPOAYKTUBHOCTI.
ABTOMaTM3aUiad gonomarae igeHTUdikyBaT TiUKy 3a [LOMOMOrOK TaKuX
NPUCTPOIB, SIK KPOKOMIPUY Ta LUMNHI HAWWWHKKK, 3abe3neYyoyn Linogobosui
30ip gaHMX ons onTMMaribHOro KepyBaHHS CTagoMm. Y po3aini BUAINsTbCA
Taki TexHonorii, sk 6oncK, AKi OUIHIOKTL TeMmnepaTypy pybusa Ta piBeHb
aKTMBHOCTI, @ TaKOX NepeHOCHI NPUCTPOI, SIKi BUMIPIOKOTb aKTUBHICTb, CXeMU
rogyBaHHs Ta nokasHukn 3gopos’d. Lli iHHoBauil nigTpymyloTb cTane
ynpasniHHA PepMO0, 3MEHLLYIOYN PyYHE BTPYYaHHS, MiHIMI3y0o4M NOMUIIKA
Ta MoKpally4yn npouecn MNPUMHATTS pilleHb. ABTOMaTU30BaHi CUCTEMMU
BiACTEXEHHS BUPOBHMLUTBA MOJSIOKA TaKOX AOCHIAKYIOTbCHA, 4EMOHCTPYHOUM
IXHIM noTeHuian ana nigBuUWEHHA nNpUOYTKOBOCTI Ta edEKTUBHOCTI $K
BenunkomacLluTabHux, Tak i AgpibHoOMacLITabHUX MONTOYHUX onepaLii.

Y TOYHOMY nQTaxiBHAUTBI Taki TexHonoril, 49K iHdpayYepBOHa
Tepmorpagpia (IRT) i uudpoBun aHania 3o06paxeHb, CApsMOBaHi Ha
Ao6pobyT TBapuH i npoaykTuBHICTb. IRT € knioyYoBUM ONA HeEiHBaA3MBHOI
OLUiHKN 300pOB’s, WO A03Bosfisie doepMmepamM Bu3Ha4vyaTu TEMNSOBUM CTPEC,
TemnepaTypHUn ANCKOMAOPT i paHHi 03HAKM 3aXBOPIOBaHb LUSIIXOM aHanidy
posnoAiny TemnepaTypu nMOBEpXHi. |HCTPYMEHTU aHanisy undpoBux
300paeHb BUKOPUCTOBYHOTbLCS AN MOHITOPUHTY MNOBEAIHKM  NTuULi,
BUSIBIEHHA BIOXWNEHb Bi4 HOPMW Ta OUiHKM Macu Tina. Kamepu 3
MOXITMBOCTSIMM MALUMHHOIO HaBYaHHSA, TaKi SIK 3ropTOYHI HEMPOHHI MepeXi
(CNN), posBonstoTb TOYHO BIiACTEXyBaTW LOiANbHICTL  Opownnepis Yy
peanbHOMY 4aci, NPOMOHYKYN YABIIEHHA MPO X CaMOMNOYyTTd Ta Moaeni
POCTY.

[HTerpauis umx TexHomnorin y NTaxisBHULTBO Ta MOSIOMHE TBAPUHHULITBO
Cnpusie TOYHOMY PO3NOAINY pecypciB, 3MEHLWYE BMIMB Ha HaBKOMWULLHE
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cepefosuue Ta 3abesnedye BuLLY NPOAYKTMBHICTL. [ligpo3ain Takox
HarosiIoLWye Ha BaXXKNUBOCTI BUPILLEHHA NpobneM BNpoBaMKEHHS, TakuxX siK
BapTICTb TEXHOMOrIT Ta BUMOMM 4O HaBYaHHS, W06 MakcumisyBaTu nepesaru
B CifIbCbKOrocnogapCbLKOMY CEKTOPI.

JNlitTepaTtypa/gocTynHi gxxepena ansi CTyAeHTIB

1. Kuzebnyi, O. (2018). Monitoring of estrus detection in dairy cows. Ukrainian
Journal of Animal Science Research. DOI: 10.32718/ugim.2018.56.120.

2. Afimilk. (2015). Advances in cow monitoring systems. Available at: Afimilk Cow
Monitoring.

3. Lucy, M. C. (2001). Reproductive biology of dairy cattle. Journal of Dairy Science,
84(6), 1277-1295. DOI: 10.3168/jds.S0022-0302(01)70158-0.

4. Li, H., Hui, S., Chen, Z., & Zhao, D. (2021). Thermal stress detection in poultry
using IRT. Computers and Electronics in Agriculture, 185, 105982. DOI:
10.1016/j.compag.2021.105982.

5. Amraei, S., Wang, Z., & Mortensen, K. (2017). Bodyweight estimation in broilers
via digital imaging. Computers and Electronics in Agriculture, 136, 13—19. DOI:
10.1016/j.compag.2017.01.006.

dopaTtkoBi gxxepena ansa BuKnagadise

1. Mascarenhas, D., Costa, R., Pereira, J., & Andrade, N. (2018). Applications of
IRT in poultry welfare monitoring. Applied Animal Behaviour Science, 205, 22—35.
DOI: 10.1016/j.applanim.2018.05.002.

2. Mortensen, K., Lisouski, P., & Ahrendt, P. (2016). Infrared technology in broiler
farming. Computers and Electronics in Agriculture, 129, 18—-26. DOI:
10.1016/j.compag.2016.03.011.

3. Zhuang, X., & Zhang, Z. (2019). Al applications in poultry behavior detection.
Biosystems Engineering, 187, 125-138. DOI:
10.1016/|.biosystemseng.2019.04.004.

4. Pichova, K., Nordgreen, J., Leterrier, C., & Moe, R. O. (2016). Welfare indicators
in poultry: Behavioral perspectives. Applied Animal Behaviour Science, 182, 1—
12. DOI: 10.1016/j.applanim.2015.11.007.

5. Li, H., Huang, L., & Zhao, D. (2021). Non-invasive methods for stress detection in
poultry. Sensors, 21(5), 1492. DOI: 10.3390/s21051492
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3.4. Automation and Robotics in Livestock Production

Form of study/ teaching: | Lecture, Laboratory/practical work, Self-study of materials
Contact hours 12 | Individual work (hours) | 18
Developers Vashchenko P., Parchomenko L.

Brief Description of the Teaching Unit

Automation and robotics in livestock production have revolutionized the agricultural
sector by introducing precision and efficiency into daily farm operations. Automated
feeding systems, robotic milking, and advanced monitoring technologies are now essential
components of modern farms. The adoption of Big Data, Artificial Intelligence (Al), and the
Internet of Things (IoT) has enabled farmers to optimize processes, reduce costs, and
improve animal welfare.

Key technologies include automatic feeding systems that accurately dispense feed
based on individual animal needs and robotic milking systems, such as Lely Astronaut A5,
which improve productivity while reducing stress on livestock. Monitoring technologies like
health sensors and environmental controls ensure optimal conditions, while advanced
software integrates data for better decision-making. These technologies not only enhance
productivity but also ensure sustainability by reducing resource wastage. For instance,
loT sensors track real-time data on temperature, humidity, and animal activity, helping
maintain optimal conditions. Furthermore, automated waste management systems
improve hygiene and environmental sustainability, and the adoption of smart farming
techniques addresses labor shortages and enhances overall farm management. The
challenges include high initial costs and the need for skilled personnel to manage
advanced systems. Despite these, automation and robotics are pivotal for modernizing
livestock production, increasing competitiveness, and ensuring food security globally.

Literature/ available resources for students

1. Bechar, A., & Vigneault, C. (2016). Agricultural robots for field operations: Concepts and
components. Biosystems Engineering, 149, 94—111. https://doi.org/10.1016/j.biosystemseng.2016.06.014

2. Maroto-Molina, F., & Garcia-Alegre, M. C. (2019). Advances in robotic milking systems. Journal
of Dairy Science, 102(4), 3944—3955. https://doi.org/10.3168/jds.2018-15629

3. PLOS Sustainability and Transformation. (2021). Determinants of adoption of automation and
robotics technology in agriculture. Retrieved from
https://journals.plos.org/plosone/article?id=10.1371/journal.pstr.0000069

4. |EEE Xplore. (2021). Digital technologies and automation in livestock production systems.
Retrieved from https://ieeexplore.ieee.org/document/9628544

Further resources for teachers

1. Afimilk. (2015). Advances in cow monitoring systems. Afimilk White Papers. Retrieved from
https://www.afimilk.com/cow-monitoring.

2. Amraei, S., Wang, Z., & Mortensen, K. (2017). Bodyweight estimation in broilers via digital
imaging. Computers and Electronics in Agriculture, 136, 13-19.
https://doi.org/10.1016/j.compag.2017.01.006

3. Zhai, Z., Martinez-Fernandez, A., & Pérez-Pérez, R. (2021). loT and Al in precision agriculture:
A review. Computers and Electronics in Agriculture, 191, 106538.
https://doi.org/10.1016/j.compag.2021.106538

11 (EN)


https://doi.org/10.1016/j.biosystemseng.2016.06.014
https://doi.org/10.3168/jds.2018-15629
https://journals.plos.org/plosone/article?id=10.1371/journal.pstr.0000069
https://ieeexplore.ieee.org/document/9628544
https://www.afimilk.com/cow-monitoring
https://doi.org/10.1016/j.compag.2017.01.006
https://doi.org/10.1016/j.compag.2021.106538

Crarie TBapyHHVLITBO Ta A0Opo0yT TBAPUH Co-funded by the e
MpoexT 101083023-SULAWE-ERASMUS-EDU-2022-CBHE Erasmus+ Programme IS
’ SULAWE of the European Union Hean”

3.4 ABTOMaTMU3auisa Ta poboTusauif y TBapUMHHULTBI

dopma HaByaHHs/ | Jlekuia, nabopaTopHa / npakTMyHa poboTa, caMoCTiliHe onpaLoBaHHA MaTepianis
BUKaAaHHS:

AyauTopHa pobota | 12 IHomBigyanesHa poboTa 18

(roguHw) (rogunHw)

Po3pobHukm BaweHko 1., NapxomeHko J1.

KopoTkuit onuc HaB4YanbLHOro posainy

ABTOomMaTmM3auia Ta poboTmsauis y TBAPUHHULUTBI 3pobunu peBonoLuilo B
CifTbCbKOrocnoapcbkoMy CEKTOpi, 3anpoBaguBLUM TOYHICTb Ta e(EKTUBHICTb Y
NoBCAKOEHHY poboTy hepmn. ABTOMaTmM3oBaHi cucteMu rogisni, pob6oTnsoBaHe LOIHHS
Ta nepenosi TEXHOMOrT MOHITOPUHIY Tenep € BaXMBUMW KOMMOHEHTaMWU Cy4YacHUX
depM. 3anpoBaKEHHSI BESNMKMX AAHWUX, LWITY4YHOro iHTenekTy (Al) Ta IHTepHeTy peden
(IoT) posBonuno depmepam oNnTUMI3yBaTK NPOLECU, 3MEHLLUNTN BUTPaTK Ta NOKpaLLUTH
Ao6pobyT TBApUH.

Kno4yoBi TexHOMOril BKNHOYaTb CUCTEMU aBTOMATUYHOIO rogyBaHHS, SKi TOYHO
A03Y0Tb KOPM BigNoBigHO A0 iHAMBIAyanbHUX notped TBapuvH, i poboTM30BaHi cucTeMU
AOIHHA, Taki gk Lely Astronaut A5, ki nigBuwytOTb NPOAYKTUBHICTb, OAHOYACHO
3MEHLLYIOYN CTpec Ans xyaobwu. TexHonorii MOHITOPUHrY, AK-OT AaTYMKM 300pOB’A Ta
3acobuM KOHTPOSI HaBKOSIMLLHLOIO cepefoBuLla, 3abe3nedvyoTb OnTUManbHi yMOBU, a
cydacHe nporpamHe 3abeanedeHHsa o6’eaHye OaHi Ans Kpalloro NpURHATTA piweHb. Lli
TEXHOSOriT He TifbKK NiABULLYIOTL MNPOAYKTUBHICTL, ane 1 3abe3nevyloTb CTINKICTb,
3MeHLYy4YN BTpaTy pecypciB. Hanpuknag, gatyamku (0T BiACTEXYIOTb AaHi B peanbHOMY
yaci Npo TemnepaTypy, BOJSIOTCTb i aKTUBHICTb TBapuWH, Aornomararouu niaTpumMysBaTu
onTuManbHi ymoBu. KpiM TOro, aBTOMaTM30BaHi CUCTEMW yMnpaBniHHA Bigxogamu
MOKPaLLYyHOTb TirieHy Ta eKosoriYHy CTINKICTb, @ BNPOBAMKEHHS iHTENeKTyanbHUX MeTosiB
BEAEHHS CiNbCbKOro rocnogapcrea ycyBae HecTady poboyoi cunm Ta NoKpaLllye 3aranbHe
ynpaeniHHs depmoto. NMpobnemn BKMOYaOTb BUCOKI NOYATKOBI BUTpaTK Ta NoTpeby B
KBanigikoBaHOMY nepcoHani aAnsa KkepyBaHHA nepegoBnMm cucteMamun. Hessaxaroum Ha
ue, aBTomaTum3auis Ta poboTv3sauisa € KI4YoBMMKU ANA MoAepHi3auii TBAPUHHULLKOTO
BUPOBHMUTBA, NiABULLLEHHA KOHKYPEHTOCMPOMOXHOCTI Ta 3abe3nedeHHsa npoaoBosibYol
©e3nekn B yCbOMY CBITi.

NiTepaTypa/nocTynHi gxxepena Ans CTyAeHTIB

1. Bechar, A., & Vigneault, C. (2016). Agricultural robots for field operations: Concepts and
components. Biosystems Engineering, 149, 94—111. https://doi.org/10.1016/j.biosystemseng.2016.06.014

2. Maroto-Molina, F., & Garcia-Alegre, M. C. (2019). Advances in robotic milking systems. Journal
of Dairy Science, 102(4), 3944—-3955. https://doi.org/10.3168/jds.2018-15629

3. PLOS Sustainability and Transformation. (2021). Determinants of adoption of automation and
robotics technology in agriculture. Retrieved from
https://journals.plos.org/plosone/article?id=10.1371/journal.pstr.0000069

4. IEEE Xplore. (2021). Digital technologies and automation in livestock production systems.
Retrieved from https://ieeexplore.ieee.org/document/9628544

HoaaTkoBi gXXepena Ana BUKNagadis

1. Afimilk. (2015). Advances in cow monitoring systems. Afimilk White Papers. Retrieved from
https://www.afimilk.com/cow-monitoring.

2. Amraei, S., Wang, Z., & Mortensen, K. (2017). Bodyweight estimation in broilers via digital
imaging. Computers and Electronics in Agriculture, 136, 13—19.
https://doi.org/10.1016/j.compag.2017.01.006
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3. Zhai, Z., Martinez-Fernandez, A., & Pérez-Pérez, R. (2021). loT and Al in precision agriculture:
A review. Computers and Electronics in Agriculture, 191, 106538.
https://doi.org/10.1016/j.compag.2021.106538
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3.5. Management Information Systems in Livestock Farming

Form of study/ teaching: Lecture, Laboratory/practical work, Self-study of materials
Contact hours 12 | Individual work (hours) | 18
Developers Matvieiev M., Vashchenko P.

Brief Description of the Teaching Unit

Farm Management Information Systems (FMIS) are digital solutions designed to
support farmers in effectively managing their farms by integrating data from multiple
sources. These systems enable farmers to monitor livestock health, productivity, and
environmental conditions while incorporating external factors like satellite data, weather
forecasts, and economic metrics. FMIS combines computer systems, databases,
hardware, software, and human resources to process data into actionable insights. These
insights assist farmers in making strategic and operational decisions, enhancing
productivity, sustainability, and profitability. Examples include systems for herd
management, feeding optimization, weather monitoring, and financial planning. Advanced
FMIS applications utilize sensors like smaXtec boluses, which measure livestock internal
conditions such as body temperature and behavior, providing real-time updates through
cloud-based platforms integrated with Al algorithms. The challenges include data silos
within closed ecosystems, which hinder interoperability between different FMIS tools. For
instance, data from robotic milking systems often require manual integration with
pedometer information for comprehensive analysis. Nevertheless, advancements in
machine learning (ML) and Al are increasingly being utilized in FMIS, addressing issues
such as health diagnostics, resource optimization, and environmental monitoring. The
growing adoption of FMIS worldwide signifies its pivotal role in modern agriculture,
contributing to efficient resource utilization and improved animal welfare.

Literature/available resources for students

1. Benos, L., Liakos, K. G., & Bochtis, D. (2021). Machine learning in agriculture: A review.
Computers and Electronics in Agriculture, 191, 106538.
https://doi.org/10.1016/j.compag.2021.106538

2. Gengler, B. (2019). Barriers to data sharing in precision agriculture. Agricultural Systems, 176,
102676. https://doi.org/10.1016/j.agsy.2019.102676

3. Mishra, A. K, Khanal, A. R., & Pede, V. O. (2015). Farm management systems: Bridging
efficiency gaps. Agricultural Economics, 46(6), 1171-1183. https://doi.org/10.1111/agec.12187

4. Shergaziev, Z., Kassahun, A., & van Klompenburg, T. (2024). Advancements in cloud-based
livestock monitoring. Journal of Dairy Science, 107(1), 55-66. https://doi.org/10.3168/jds.2023-
24587

5. Hudson, B., Sharif, S., & Uthoff, A. (2018). Big data in animal agriculture. Big Data & Society, 5(4),
1-10. https://doi.org/10.1177/2053951718815737

Further resources for teachers

1. Kassahun, A., & van Klompenburg, T. (2022). Challenges in integrating farm management
systems. Computers in Agriculture, 3(2), 67-80. https://doi.org/10.1016/j.compag.2022.106718

2. Bao, J., & Xie, W. (2022). Evolution of Al applications in livestock. Animal Science Journal, 93(5),
€13722. https://doi.org/10.1111/asj.13722
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3.5. IHdpopmauinHi cuctemu ynpasniHHA B TBAPUHHULTBI

dopma HaBYaHHSA/ Jlekuia, nabopaTtopHa / npakTnyHa poboTa, caMOCTiliHe onpauloBaHHS MaTepianis
BUKaAaHHS:

HaB4anbHi roanHmn 12 | IHomBigyanbHa poboTa (rognHn) | 18

Po3po6Hukm MartsieB M., BaiieHko I1.

KopoTkuii onuc HaB4anbLHOro posainy

IHpopmauinHi  cuctemmn  ynpaeniHHA  depmamu  (FMIS) € umdposrmu
IHCTPYMEHTaMK,  CNpPsSIMOBaHUMM  Ha  NIATPUMKY  edPEeKTUBHOIO  ynpaBniHHSA
rocnogapcteamn. Lli  cuctemum iHTerpywoTb [gaHi 3 pPIi3HOMaHITHUX  Kepen:
NPOAYKTUBHOCTI TBApWH, KMiMaTUYHUX YMOB, EKOHOMIYHOMO MOHITOPUHTY, OaHUX
arpoHoMiyvHUX cnyx6 Towo. FMIS BkntovaloTb anapaTHe Ta nporpaMHe 3abe3neyeHHs,
a3 gaHux i naceki pecypcu, ki 36upatoTb | aHanidylTb aHi Ang NPUAHATTS
0OrpyHTOBaHMX YNpaBniHCbKMX pileHb. Hanpuknag, gatuvkm smaXtec BUMIPHOOTb
TemnepaTypy Tina, pyMiHauilo, CMOXMBaHHSA BOAW Ta aKTMBHICTb KOpIiB, Mepegaryu
iHbopMaLito Ha XMapHi nnaTopMun Ans aHanidy 3a 4OMOMOror anropuTMiB LUTYYHOTO
iHTEeNnekTy. Xo4a ofHieto 3 KIo4YoBUX NPobnemM € 3aKpUTICTb EKOCUCTEM TakUX CUCTEM,
WO YCKMaQHIOE IHTEerpauito AaHuX 3 Pi3HUX [Keperi, HOBITHI TexHosoril, Taki $K
anropMTMM MalLMHHOIO HaBYaHHSA, JO3BONAOTE ONTUMI3yBaTU BUKOPUCTaAHHA pPeCcypCiB,
KOHTPOSOBATK CTaH TBapWH i niaBuyBaTtn edpekTmMBHICTb rocnogapcts. FMIS aktueBHO
BUKOPUCTOBYIOTLCA B KpaiHax €C, CLUA Ta iHWKWX pPO3BMHEHUX KpaiHax, Chyrywum
npUKNagom MoAepHisauil CinbCbKoro rocnogapcraa.

Nitepatypa/gocTynHi gXxxepena gns CTyaeHTIiB

1. Benos, L., Liakos, K. G., & Bochtis, D. (2021). Machine learning in agriculture: A review.
Computers and Electronics in Agriculture, 191, 106538.
https://doi.org/10.1016/j.compag.2021.106538

2. Gengler, B. (2019). Barriers to data sharing in precision agriculture. Agricultural Systems, 176,
102676. https://doi.org/10.1016/j.agsy.2019.102676

3. Mishra, A. K, Khanal, A. R., & Pede, V. O. (2015). Farm management systems: Bridging
efficiency gaps. Agricultural Economics, 46(6), 1171-1183. https://doi.org/10.1111/agec.12187

4. Shergaziev, Z., Kassahun, A., & van Klompenburg, T. (2024). Advancements in cloud-based
livestock monitoring. Journal of Dairy Science, 107(1), 55-66. https://doi.org/10.3168/jds.2023-
24587

5. Hudson, B., Sharif, S., & Uthoff, A. (2018). Big data in animal agriculture. Big Data & Society, 5(4),
1-10. https://doi.org/10.1177/2053951718815737

[JopaTkoBi gxxepena ona BUKNagadiB

1. Kassahun, A., & van Klompenburg, T. (2022). Challenges in integrating farm management
systems. Computers in Agriculture, 3(2), 67-80. https://doi.org/10.1016/j.compaq.2022.106718
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2. Bao, J., & Xie, W. (2022). Evolution of Al applications in livestock. Animal Science Journal, 93(5),
€13722. https://doi.org/10.1111/asj.13722
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