@WNJF

Presentations

5th NJF Agromek EurAgEng jointSeminar

Advances and Innovations in Agricultural Engineering

26-27 November 2024, Herning, Denmark

U I
I—- _.I Nils Bjugstad
N " REALTEK, NMBU, Norway




Advances and Innovations in Agricultural Engineering

Innovation

Design
Ergonomics

Soil compaction
Safety

Big data

Data Science
Drones

Navigation

Logistics

Sensors

Advances and Innovations in Agricultural Engineering
The 5thNJF — EurAgEng - Agromek joint Seminar

November 26thto 27th 2024, Herning, Denmark
AENRARRIR RN AR RN ER RN AN ENENERRENENEN Y

o i

b |
: e T ]
 BEEBREERERER

Robotics

Precision agriculture

Smart farming

I\

S0 SRS RNNNNNNE RANONNNNRNUREAE
https://www.nmbu.no/en/research/seminar-agromek

Advisory service

Management

Education

Networking

Environment

Climate neutral
Circular economy
Plant protection
Post harvest
Artifical intelligence
Imaging

GIS Mapping

SD Goals

Horizon Europe



i
Elgﬁ:lr.r:lE"l‘f. ;:;.1'3-‘ Agromsk 124 Exhibitor Catologues Froducts Events and natwork Articiar gnd inspiration About us

Exhibitors Booked and rssrvied stomnds hctivithes Practical Inforrnation Why youi should exhibit Gl oy offir Por o stand For exhdbibors

Welcome to
Agromek 2024

WESIL s
Tl 26 Mow: M 1o 5:00 P
‘Wad, 27 Mov, 3:00 AM to B:0D P
Thii. 28 Nov, 200 AM to 5:00 PM
Fri 28 Mow.
I MCH Maszsacanter Herming

Gt our Ires thoket

Visit Agromek - the meeting
place for agriculture

"ot Wil e Explore detivities &




agrm—mk-&' Agromek 2024 | ExhisierCatalogus | Products Evaneend netwolk  Aitkdesond inspidition Abautus

txhibliors | Socked ond reserved shands — Activities Frocticelinformotion Wiy yousheuld szhiblt | St an ofter lorastand.  Fos sahiblios

International conférencely
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Advances and Innovations in
Agricultural Engineering: The 5th
NJF - EurAgEng - Agromek Joint
Seminar

In comjunction with Agromek 2024, Agromel will
ance again host an imternational conference in
collaboration with the Nordic-Association of
Agricullural Scientists and EurAgEng,




Organizing committee

Nils Bjugstad (NO) - chairman. Faculty of Science and Technology, Norwegian University of Life Sciences, As

e Claus Hermansen (DK). CEO for Agromek & Danish Agroindustry

e Claus Sgrensen (DK). Former president of the EurAgEng, Department of Engineering, Aarhus University

e Alastair James Ward, (DK) Department of Engineering, Aarhus University

e Antti Lajunen, (FI) University of Helsinki, Department of Agricultural Sciences, Helsinki

e Sven Bernesson, (SE) Swedish University of Agricultural Sciences, Department of Energy and Technology, Uppsala
* Vitalijs Osadcuks , (LV) Latvia University of Agriculture, Faculty of Engineering, Jelgava

» Kestutis Venslauskas, (LT) Vytautas Magnus University, Department of Mechanical, Energy and Biotechnology Engineering

Oliver Sada, (EST) Institute of Technology, Estonian University of Life Sciences, Tartu

Maibritt Kindberg, MCH Agromek



PROGRAM

Tuesday 26™ November 2024

Bus to Agromek leaves outside DGI Hotel, Heming. Time for departure will be annonnced in the reception.
Peaple who do not show up in time are expected to go to the Agromek conference venne on thei ow.

Vemne: Sydsalen, Entrance Agromek West

Remstraton from 09.00 to 11.00

 Time Presentations Speakers

09.00 -11.00 | Repistration / networking,’ visit Agromek on your own

11.10-11.30 | Inucductnon and welcome Nils Bpgstad, NMBU, N
What is EugAcFEne? Clans Aage Sorensen, AU, DK
What 1s NJF? Nils Bjugstad, NMBU, N
Chasr E,?_' sesgion: N ils Bingstod

11301210 | Knowledge hnb for digitabzanion w agucnlire, &oyuore Per Frankelms, LU, SE

12,10 - 1230 | TTAV spravers i Switzerland, teame presentation, &£euofe Thomas Anken . Amoscope, CH

12,50 - 1250 | UAV spravers and duft measucements in Norway Nils Bjugstad, NMBU, N

12501350

LUNCH

Chair of sesiion: Hawun Haapala

13.50-14.00 Smart Farnune Snstainable Arena and projects, an overview Nis Bjugstad, NMBU. N

14.00-14.20 Robotic and Al solunons for field phenotyping Sahameh Shatfiee, NMBU, N
14.20-14.40 | Whenat head conuting using 1obots Mathias Johan Dyren, NMBU, N
14.40-15.00 | Adapuve Sensmg m Agu-Food Wera Khaksar, NMBU, N
15.00-15.20 Image processing in fmit and beiries Siv Fagermn Remberg, NMBU, N
15.20 Coffes & Tea break. micl. bref intro about AGROMER Clans Hermansen, AGROMER, DR
-16.00 and poster session Konsta Sarvela: JAMIK, FI
16.00-17,30 Visit Asromel on vour own

Ca 1750 Bus to Agromek dinner in Hemning City (npdated tines duting semuna)

15.00-23.00 Agromek dinner




Wednesday 27" November

Bus to Agromek leaves ontside DGI Hotel, Heming, Time for departuce will be annonnced in the 1eception.
People whe do not show np n time are expected to go to the Agromek conference venne on their own.
Venue: Sydsalen, Entrance Agromek West

Time Presentations Speakers

09.00-10.00 Short visit of Arromek on vour own / Vene Svdsalen open & coflee
Chair o session: Weria Kbaksar

L1000 10,40 Challenges and experniences fiom the Hands-Free Farm project &eynore Kit Franklin, Harper Adams Univ., UK.

1040-11.00 | Fahanced precision weeding for robust early crop detection and orgame | Rasmns Nvholm Jorgensen, AU, DK
precision spraving tuals.

11.00-11.20 Interprenng and Adapung Regulatory Standards for Compliance of Aleksander Sendrowicz and Andres Moan,
Distuptive Agucultiueal Technologies: A Case Stndy on High-Precision Kilter, N
Hexbicide Spraving Robot

11.20-11.40 TAV-Based Vegetation Bromuss Analyvsis with RGB, Theral and Mikael Auibkkili, UiH, FI
Multispectral Imagery

| 11.40-12.00 Caffes & Tea break

1200-12.20 Development of a low-cost telematics system for smiart farming Nitla-Sakan Reyili, UiH, F
operalions o

1220:1240 | Innovatng Smart Agriculmuwe: How Finnish Fumwe Farm is Shaping the | Hanon Haapala, JAME, F1
Futige of Farming

12.40-13.00 Energy conservation in agucninire and smart farmung Sven Bersson, SLU, SE

13.00-13.20 AgriSnun — cooperation between solar power and grain production Ingunn Bumd, NMBU. N

13.20-13.40 Smart Farming Research at AU Claus Aage Sorensen, All, DK

13.40-13.50 Closmg session Nils Bjngstad, NMBU N

13.50-14.30 | LUNCH

14.30-15.30 Walkaronnd to selecred exhibitors & activities at the fare

15.30-20.00 | Visit Agmomek on vour own, Agromek closes 20000

Freguently shuttle buses from Agromek fare to Billund airport.




Haloversigt
Hall overview

Kvmgudstilling
Cattle sxhibition

Traklorer og hastmaskiner Karnhindtering Q Energl Viden og servies

*‘ Tractors and combine hamnvesters Crop management Energy Knowledge and service

Markredshaber ﬁ Staldmekanisering " Entreprenar, ve| & park
Agricultural machinery W’ Livestack machinery ©  Construction, roads and parks



’Thomas Anken, Agroscope, Switzerland

Spray drones — challenges and potential in agriculture




Kit Franklin, Harper Adams University, UK

Hands Free Farm —totally autonomous farming
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Knowledge hub for dlgltallzatlon in agrlculture

Per Frankelius, LiU, Sweden
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EurAgEng

Prof. Claus Grgn Sgrensen

Aarhus University, Denmark

Past President 2016-2018, EurAgEng
Current Executive, Council member
Current President CIGR

The European Society of Agricultural Engineers

5THNJFAGROMEK-EURAGENG SEMINAR CLAUSAAGE GRON SZRENSEN

UNIVERSITY 26 NOVEMBER2024 PROFESSOR
DEPARTMENTOF ELECTRICAL AND COMPUTER
ENGINEERING
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The European Society of Agricultural Engineers (EurAgEng) exists
to promote the profession of Agricultural and Biosystems
Engineering and the people who serve it.

The Society is particularly active in Conferences, Working Groups,
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/v AARHUS 5THNJFAGROMEK-EURAGENG SEMINAR CLAUSAAGE GRON SBRENSEN

UNIVERSITY 26 NOVEMBER2024 PROFESSOR
DEPARTMENTOFELECTRICAL AND COMPUTER
ENGINEERING



Founded in the 1980s. Network with over 2000 members of national
societies from 23 countries.

Biennial agricultural engineering conference (AgEng2018,
Wagenlnqen AgEng2020, Evora, AgEng2022, Berlin, AGQEng2024,
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“Blosystems Engineering” —the official scientific journal of EurAgEng

Supports groups (Agricultural Engineering and Technology) and
projects (Agriculture and Energy Efficiency; Smart-AKIS, etc).

Sandardization and harmonization of engineering curricula and
student initiatives (Field Robot Event)
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UNIVERSITY 26 NOVEMBER2024 PROFESSOR
DEPARTMENTOFELECTRICAL AND C OMPI



CONFERENCES

= AgEng 2018, Wageningen, Netherlands
= Feb 2019: AXEMA-EurAgEng-SIMA Paris ““sustainable agriculture : An opportunity

for innovation in machinery and systems”
= Land.Technik AgEng 2019, Hannover (Agritechnica)
= AgEng 2020, Evora, Portugal

Land.Technik AgEng 2021, Hannover (Agritechnica)
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Current key topics in EurAgEng:

- sustain the connection between academia and industry

- apply the system approach to the field Biosystems engineering
- work with multi-disciplinarity
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https.// eurageng.eu/

EurAgEng

The European Society of Agricultural Engineers
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@NJF

Nordic & Baltic Association of Agricultural Scientists
Nils Bjugstad, REALTEK, NMBU




@ NJ F ORGANIZATION

* NJF is Non-governmental organization
 About 1,500 members

e Non-profit organization

e Nordic and Baltic countries

* 6 sections:

Plants, animals, environment, economics, reindeer husbandry and
TECHNOLOGY & INNOVATION



@NJ F MAIN ACTIVITES

* NJF congress

e Seminars & Workshops

e Active working group meetings

e Section board meetings

e National board meetings

e President — Jarkko Niemi, LUKE, Finland

Onward in Agriculture

Selfoss, Iceland, September 27-29, 2022







Key issues in NJF functions
are

Interaction, networking &

meeting persons sharing the

same interests




NJF Seminar: World Soil Day 05.12

Jorddagen 2024 pa As, 5.12 kL. 10-15 NIBIO

NORSK INSTITUTT FOR

To bolker om jordhelse og gkosystemtjenester B TBHON

- Jordkarbon og jordhelse
- Lunsj
- Soil and water conservation (engelsk bolk)

Sted: NIBIOs auditorium i Sagabygget (O43) og Teams

U Norges milje- og
I—- B I . :
biovitenskapelige

B universitet

{Geyy United | worid soil Day
i

. Nations | 5 December

Nordic Association
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@NJ F MEMBERSHIP

e Want to join NJF and be a member?
e Costs about 30 € per year (some variation between countries)

e Join us now: visit https://nordicagriculture.eu/
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Karolina
Muhrman sends
her regards
to you!




Why do we need digitalization agri-hubs?
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Stackcruiser
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Daniavision
1987



VMS I |

DelLaval
Stransponders
Alfa Laval
1977
E-Services
: Vaderstad
Electronics él::)e :tsegmg b
T Autotrac
2002

Computer screens

Mainframe Daniavision
computers Computers 1987

for animal data onboard

EMIL in Hallsta Stackcruiser

1962 1977



- _.'I_'.‘

Crop protagtion » " -

-

¥ 4 I-; i
“ 9N b‘li* 5k
WORKIing enyirg

3 *’3@,-;;1 2

o

h\)

4 -
=\
.

k1

Y

E R e

-.‘.rEIL.. -‘!-1.._5' -..-L;;:_’;‘I.-:v'l;_
Phase out fossil energy



More o
production to < i W
feed the world :

Expand
biodiversity

Bring down
emissions
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The future
of European
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Mario Draghi
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EEEEEE H v BLOG STORE CONTACT VISIT~ DONATE

RODALE

MTUT Why Organic? Science Education Consulting About Get Involved

N..

WEBINAR: ROTATIONAL NO-TILL
SERIES, PART 2: LET'S TALK | Gaps S
ABOUT NO-TILL “REGENERATIVE”
AGRICULTURE (LIVE Q&A)
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“Begin with something that
someone else already had done
relatively recently”






i 77 1< Linnaeus
1734




Bryce Ryan och Neal Gross
“The Diffusion of Hybrid Seed
Corn in Two lowa Communities”
1943

Gabriel Tarde
“Les lois de I'imitation”
1890
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@ 3. Innovation




King Edward VI

John Udall 1548

1548

KalyoToula A
Aristophanes TTA/VYEVETIA
422 B.C creet  Democritus

b ca 460 B.C.

“Something principally new that
obtains a foothold in society”

15 Brilliant combinations of

nature

Learning points
classical music

Per Frankefjys

art and

from the worlg of opera and




Theorie
der wirtschaftlichen
Entwidklung.

Vi

Dr. Jozeph Schumpeter.

Hypiijeiss #ap Eagd

Laipeig,

Fapbny von Dumdier & b el




“You can make as many improvements
- as you wish of this...

iy




...but you will never get this










"New
combinations”




4 factors affecting innovation






The context of the knowledge hub for
digitalization in agriculture
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LINKOPING
UNIVERSITY
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4 campuses (Linkoping, US, Norrkoping, Lidingo)

135 educational programs (of which 26 are
International), 650 independent courses

40 000 students

Exchange agreements with 400 universities in 50
countries

4100 employees

1200 doctoral students, 150 doctoral degrees/year



Outstanding engineering educations
Interdisciplinary
Problem-based learning
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Al, Robotics
The supercomputer Arrhenius
One of the world's sharpest scanning
transmission electron microscopes
Self-driving vehicles



VINNOVA  Iuuee,







30.1 % 292% ¢ T
P

31.1%

Compaction
Prevention System
(CPS)

Lovang Lantbrukskonsult
Tolefors
Elvestad Sodergard
Linkdpings universitet




Spray With Care
Tolefors Gard,
A-Electronix,
Lovang
Lantbrukskonsult,
Karstad Gard och

Linkdpings universitet




CifiE

Smart machines
(Vaderstad, Lovang
Lantbrukskonsuilt,
LinkGping University
and RISE)
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FORUM

A prop

osal to rethink agriculture in the climate calculations

Articles and books

n ure s 1 -
Correspondence

empirical facts but

Greenhouse g

Email

| showing, fore

the agriculturs

1 INTRODUCTION
The year 2020 might be remembered mostly for the
coronavirus pandemic
2020 reflected back on the year 2019 many concluded
that climate concern had been one of the main issucs in
rescarch and public debate One example of this is that the
Time Magazine chose the then 16-yr-old Swedish climate
activist Greta Thunberg as “person of the year™ and had a
photoof heron the front page of the 23-31 December issuc.

During recent years an incre
has been published on climate effects in relation o
wample

But when observers in January

asing stream of rese? rch

different sectors, not the least agriculture. One

1 Climate Change

including assumptions and su
p5 in relation 10
ample, arrows of em issions from soil, cattle.

storage, However, the fundament of agriculture

dioxide (CO;) is caught by crops that, ir

same time binds carbon (C) in roots and
| into sofl organic C. and that is sometim
debate, and by IPCC. But the main part transforms into harw
cereals like wheat (Triticum aestivum L.)
pea (Pisum satium L.} or oilseed. This last-me
not, in the IPCC calculations, considered a:
1| sector. The consequence of this might be that policymakers will
not understand the whole picture of agriculture
and therefore make decisions that
biodiversity in a not optimal way from

alsn, like all research, on certain perspectives Or paradigms

ibjective choices of system boundaries for analysis.
agriculture are often presented in diagrams
tractors, and manure
Carbon

is the photosynthesis.
1 turn, produce oxXygen (0,) and at the
1 shoots. One part of this C ur ansforms
es discussed in research, the public
ested crops, that is,

and other carbohydrate products like

ntioned photosynthesis effect is

1 positive climate contribution from

in relation to climate effects:
affect food production, climate change, and
a holistic sustainability viewpoint.

s studies on greenhouse gas emissions and C footprint in
agricultural methods on specific types

relation to specifi
of solls in specific climite zones (¢.g.. Wang et al., 2020).
on greenhouse effects derived
1}
fortunately,

Another example is studies
from manurc \'l"“l\l\'.lll';‘.h.' B

So, the climate discussion in soclety
intensive, and decision makers, who for example want
1o understand how different sectors affect the climate
through greenhouse gases try to interpret the huge
amounts of information on the subject Unfortunately,
there are reasons to believe a ‘il.lT'.l{li:.:!l\-l\'l:!lnl skewness
has made a foathold in policy-related research that also
It is about the climate
setion of food, fibers,

. Baictal.

{s mirrored in the public debate.
effiects in relation 1o agricultural produ

and fuel

FIGUR
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Victor
Johansson
South Korea
3 April 2023




7-8 December
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