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1. Executive Summar y

Transfarm partners have regularly engaged with the media, both at local and national media and
continuously promoted messages about the project , with growing intensity as the Pilot Actions
were implemented. As a consequence of the Covid p andemic, publication on digital media gained
importance, nevertheless the print media remained a key target. Efforts in this direction have
reflected the nature and interest of the different partners, with MATE and UM focusing on aca-
demic and market relate d publications, whereas other partners such as CREA and FEDERUNACOMA,
would address mostly the communities of farmers, extension services and technology providers.

Some attention was given to the project also on the generalist media of regional relevance,  high-
lighting the role of local research and innovation actors in contributing to the consolidation of the
precision agriculture paradigm. Needless to say, the attention of the media to the project grew
as concrete activities were being carried out in the Pilot Actions. Such attention was also rein-

forced by the projectds exposure to the public o
Mechatronics Forum and the EIMA International 2021.

2. The publications in print

2.1.1. Austria 6 Farmer sdexpectations in Precision Fa rming Tech nologies d TRANS-
FARM 4.0 online survey 2019

The work of FJ researchers involved in the project wa s integrated in a scientif ic publication at the
beginning of 2020, summarising the approach taken and the activi ties performed in collecting
information by farme rs in the Centr al Eu-

S et b s rope region in terms of their expec tation

Farmers’ expectations in Precision Farming from precision te chnologies to be applied
Technologies - Transfarm 4.0 online survey 2019 . )
to farming operation s and processes

R. Streimelweger; J. Karner; C. Rechberger;
10.51202/9783181023747-31

01Jan 2020

VDI Verlag

Summary

2.1.2. Hungary 0 A scientific publication on remote sensing for grapes
Under the HungArsagl $li omeonédat s m®r s®R@mete sBsiagk t § v

of grape foliage temperature ), this six pages publication, in February 2020 by Balo and others
focuses on the approach given by SZIE (then MATE) to the Pilot Action for wineries in Hungary.
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A szélélombozat homérsékletének tavérzékelése

Balo B."", Bajmoczi B.", Bodor P.', Nagy A.", Bors R.2, Krénitz J.°, Koch Cs., Véradi Gy.!

! Szent Istvan Egyetem, Kertészettudomanyi Kar, Szélészeti Tanszék, 1118 Budapest, Villanyi it 29-43.
* Duplitec Kfi., 1141 Budapest, Ov utea 39-41.
* Eurosmart Kft., 4400 Nyiregyhdza, Kdalléi it 18/a

? KOCH Boraszat, 6445 Borota,

*Balo.Borbala@kertk.szie.huu

Osszefoglalis:
A termografidnak, a

V. ker. 5.

vizsgalt objektum felszini homérséklet eloszlas  keépi

megjelenitésének, egyre nagyobb a szerepe van a mezbgazdasigi novénykultardk

2.1.3. Slovenia 0 Scientific publication on applying precision agriculture to coun-
tries characte rised by small farms

The paper, written by Erik Rlther and published by the University of Maribor under the Slovenian

t i t Pragledistanja

in smernice razvoja preciznega kmetijstva v Slovenij 6 Tlfe state and reasons

for implementing precision agriculture technologies in case of countries with small farms ), of 24
04 2020, takes in exam options and criticalities related to the choice and management of technol-
ogies based on the smart farming paradigm, in particular in cases where farms are of a small size
and operating in a context characterised by fragmented parcels, often on uneven terrains. Some
examples are provided for the

Naslov:

Avtorji:

Datoteke:

Jezik:

Vrsta gradiva:
Tipologija:
Organizacija:
Opis:

Pregled stanja in smernice razvoja preciznega kmetijstva v
sloveniji

(® Rihter, Erik (Avtor)

@ Rakun, Jurij (Mentor) Ve€ o mentorju... &

«® Lakota, Miran (Komentor)

[E1 MAG Rinhter Erik 2020.pdf (1,20 MB)
MD5: 40CEOEFB4E0593C5A21C95B83000DD33
PID: 20.500.12556/dkum/d3be70b4-9646-4€92-88¢9-
482d1fc4ch73

Slovenski jezik

Magistrsko delo/naloga (mb22)

2.09 - Magistrsko delo

FKBV - Fakulteta za kmetijstvo in biosistemske vede

Precizno kmetijstvo (PK) z uporabo inovativnih tehnologij
predstavija koncept upravljanja kmetijskin gospodarstev, s
pomocjo katerega je mogoce dolgorotno povecevanje
u€inkovitosti, obvladovanje nenadzorovanih sprememb in
zmanjSevanje negativninh vplivov na okolje. Magistrsko delo
obravnava analizo vplivnin dejavnikov in  karakteristik
slovenskega Kkmetijstva na (ne)implementacijo tehnologij
preciznega kmetovanja (TPK) ter dolota spremenlijivke,
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2.1.4. Hungary dApplying precision agriculture to grapes

An article on the TRANSFARM Pilot 3 Action approach to detect the condition, stress and maturity
of grapes through remote sensing technologies was published on the paper and digital versions of
sectorial magazine Bor es piac (Wine and Market) on the 22 07 2020.

.

PRECIZIOS GAZDALKODAS
A SZOLOTERMESZTESBEN

precizids gazdalkodds (Precision Farming - ) gybkerei
3 XX, szazad eljére myvinak vissza. A gaadodk
ebben az idészakban azzal scembesiltek, hogy a mezg-
gardasigi teriletek nem homogének. 2t okozhat-

jaa inféle alapkSzet, talajigus, az er6eid vagy az eltér§

ADATGYUJTES

A pontas helyadatokhoz hozzirendeljok a ndvény faiokogiai vagy
Kbrnyezeti allapotit leird adatokat. Erre szolgainak  kinelyezett
seenzorok, melyek az adatgyjtést végzik. Az énzékeldk, attl fuggden,
hogy hol hasznsy fel ket, lehetne foldkaresik vagy tavérzéiel6i.

Mg ks terileten belil atalsj andvényen
btk et pacelit anfomi bt nem vt At s i s i by e s
eredményes. Ekkor meriit fe fikus tak helyre kerid, vagy kézimiszert hasznslurk. Eidbbire példa egy meteo-

Kiszoigald tagjmintavéte, lletve talgjelemzés gondolata is. Az egyre
agyobb adattomesre alapazott médszer az 1960-as években kapott

rolbgiai Slomds, melyet ellemzgen az itetvény egy bizonyos pontién
litunk fel mig utdbbira az okostelefonhor csatiakortatott - péidiul

i Il.b'[l¢ -
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ATRANSFARM 4.0 Interreg palyazat 2020-ban indult azzal

a céllal, hogy a kozép-europai régid arszagaiban (Ausztria,

Lengyelorszag, Magyarorszég, Olaszarszag és Szlovénia)

felmérje a gazdalkodék precizids technologiakkal kapcsalatos

ismereteit és az azokkal szemben tamasztott igényeit. A 3 éves
vegzett ki keresztil

mutatjak be a taverzékelési technikai megnldasnkaL az ISOBUS

adatgyljtési eljarasok kivaltasara is. Az bizonyos, hogy a ma oly saki
emlegetett precizios gazdalkoddsnak meghataroz részet képezi az
alacsony aghol készitett tavérzékelé {jtés. Mingl
tobb és részletesebb informacioval rendelkezink egy adott terilette
kapcsolatosan, annal hatékanyabban és pantasabban lehet eldrejelz
seket, becsléseket és terveket késziteni a gazdasagokban

Amig korébban egy drér zése komoly anyagi rafoi

EEszErzEs Elult mindenképp Ememes alapusan tajekozadni,
gyérti oldalon is egyre szélesedik a vlaszték. Egyre tabb gyartd
jelenik meg Ujabb és ijabb eszkozokkel. A kedvezShb &rd dronak az
esetek 99%-dban egy jomindségd RGB kameraval vannak felszerely
Ezek a kamerak alkalmasak arra, hogy alacsony magassaghdl (20-1C

rendszert és a BigData ad é Gsé A palyazatt
aSzent stvan Egyetem Szflészeti Tanszéke és a2 Agrérinfor
matikai Klaszter hazai precizids

méter) jomindség fatdkat, videdkat készitsink a vizsgalt teruletrd
Révid id6 alatt nagy terillet vizsgalhato &t ilyen modon. Megfeleld

vesznek részt.

2 kepeten talhats allomany vizsgalhats, elensrizhe
6, illetve i megfelels szami

PS: inataval ellatott jelsldt avlzsgalltamlatan
akkor pedig akar geodéziai felvételezésre is hasznilhatdk. Az ezeke

Az adatok kiértékelése egy-egy tavérzékelési feladat

ban gyakran kétszer-haromszor tobb idst igényel, mint az adatok
begy(jtése és -~ természetesen — szakértelmet. Ezért a szolgalata-
saink kapcsén egyittmikodést épitettiink ki szakértdi csapatokkal,

az @in talalhatd kamerakat cserélni nem lehet. A ndvényzel
egészségi dllapotara vonatkozo vizsgalatokhoz mar egy komolyabb
érzékeld (multiv, hiperspektralis kamera) szikséges, amit ilyen cél-
ra kifejlesztett ipari drénakra lehet csatlakaztatni.

2.1.5. Sovenia - Adoption and use of precision agriculture technologies

One page was dedicated on the January 2021 edition of

Glas De h e (Vaice of the Country) specialised maga-
zine, with an article under the Slovenian titl e of
in uporaba tehnologij
Adoption and use of precision agriculture

technologles. In the artic le, Jurij Ra kun and Erik Rihter
of the University of M aribor recall the aspects of opti-
misation that precision agricultural technologies can

0Sprejemanje
kmetijstva 0,

bring to the farming business.

natancnega

Pripravil Erik Ribter, mag.k Jur Rakun, Fakul

KAJ VSE VPLIVA NA (NEJUPORABO

Obzor-  kmetijami te tehnolog)

Je 2020,
minjajodem, hitrem svet. Tehnoloike ino-

Kar neksj pro-  seje in ik uporablsjo

Poudarit e treba, da v

sacie Ll predsialjo osredne gonile
od

kmetom.

ol orgntac. pode fn
sredno skebi
e i haotegy et

Razlogiza
Kijob

V sk

el ol s

- Slovenji de vedno dale? pod pridakovanji.
ednarodnega

projekia Transtarm 4.0, Ker

ctovii e treba zadostoo koll-  kmetstvo in biosstemske vede v Masibora

ropskega
eta 72

Page4



diterreg

CENTRAL EUROPE

European Union
Eurcpean Regional
Developmen Fund

Transfarm4.0

2.1. 6 Slovenia 6 Autonomous Farm Software for Deploying Robotic Solutions in Ag-
riculture

A newspaper article was published in print on 15.02.2021 i n

| Cent
iter of Me,chgthg,ies P

haft, A,
Linz Cent lch d
ics leister ‘o

Wirtschaft

Dberssterreich

ACTUAL

TASKS ON
AGRICULTURAL
ENGINEERING

48. W

Preliminary communication

The team of the University of Maribor took
part in the 48 " ACTAE (Actual Tasks on Agri-
culture Engineering) at the start of 2021,

BB Dibitnisiren
einem By, =3

AN OVERVIEW OF AN AUTONOMOUS FARM ROBOT

SOFTWARE ARCHITECTURE

Peter LEPEJ', Jurij RAKUN?
“E-mail of corresponding author: jurij.rakun@um.si
!VISTION d.o.o0., Kolodvorska ulica 22, 2310 Slovenska Bistrica, Slovenia
Faculty of Agriculture and Life Sciences, University of Maribor, Pivola 10, 2311 Hoce, Slovenia

ABSTRACT

Agricultural autonomous field robots are slowly becoming a reality. Quite a
few protonype solutions already operate in Europe and worldwide, slowly
followed by commercially available solutions. Early adapters of the technology
are working closely with the producers to make this kind of solution useful and
reliable. This work presents the software architecture of such robots. It explains
how they work in semi-changing conditions in the natural environment and
includes innovative approaches divided into low, middle, and high-level
processing nodes. All these rely on the readings from different sensors,
including RTK GPS, visual/mechanical odometry, muitichannel LIDAR, IMU,
etc. To better explain the topic, the Rovitis (4.0) robot is presented as an
example of an autonomous vineyard robot.

Keywords: field robot, precision agriculture, ROS, sensors, software
architecture

hosted by the University of Zagreb in Croatia.
The UM contribution, by Peter Lepej and Juri |
Rakun consisted of an article highlighting the
growing importance, but also the criticalities
in the penetration of innovation in real prac-
tice, of precision agriculture (especially via
autonomous robots) in farms. The paper draws
on experiences carried out within the ROVITIS
and TRANSFARM 4.0 projects.

2.1.7 Austria dBig and Smart Data Management in Agriculture

w Seite 27

OBERGSTERREICH

ackt mit Universitst in Ungarn bei EU-Projekt an

ald mehr Wein sei
enr wein sein

n - X 3

ki B

OKronen Zeitung Obe
describing
the project approach and the activities carried out
byt he pil ot action oObig and
ment 6.
OKronen Zeitung Ober°%sterreioc
read newspaper in  Upper Austria  with

over 100.000 printed copies. As a generalist media,
the article us es a relatively simple language and
provides insights on the role in the project of the
LCM (Linz Centerof Mechatronics).
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2.1.8 Italy 0 TRANSFARM 4.0 at the Vite in Campo event

An article was published by the Informatore Agrario ,oneof | t al yds most i mportant pu
agricultural sector with a readership of about 50,000 , mostly targeting farmers and service providers, on
issue 25 in August 2021 on the Vite in Campo (Vineyard in the Field) fair and congress, which was held at
. the end of July.
The variable rate
sprayer (Pilot
Action 2) is
mentioned as one
of the relevant
innovations
presented.

2.1.9 Italy dIntroduction to the TRANSFARM 4.0 project

Foll owing the coverage of TRANSFARpbedentOnfosmatprar t i c i
Agrario devotes an article to the general principles
and activities of the project.

The article provided a summary of the project scope
and activities, starting from the Pilot Action 2 with
the variable rate sprayer innovation design ed and im-
plemented by CREA and the University of Maribor with
the collaboration of Italian tractors manufacturer
Maschio Gaspardo.

References are also given to the policy dimension of
the initiative within the Central Europe region.
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