t""!

~ Metoder til maling af biomasse _

!
A~ v
Torben S. Frandsen g |

8. Maj 2025



Hvorfor overhovedet bruge tid pa at vurdere biomasse /
graesudbuddet?

"Der bliver jo hverken mere eller mindre graes af, at vi maler det”

 Det er rigtigt, men udnyttelsen af greesmarken kan optimeres ved at undga
under- og overgrassning

SEGES



Remote sensing | graesmarker Hvor sker det meste forskning?
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Shahi et al. 2025: Pasture monitoring using remote sensing and machine INNOVATION
learning: A review of methods and applications.

https://doi.org/10.1016/j.rsase.2025.101459



https://doi.org/10.1016/j.rsase.2025.101459

System=Sensar +Flatfom

RGBcanmera Miti-spectral  Hyperspectral ~ Passive Active LDAR
camera camera Spectrometer  Spectrometer Roint dlouds

Satellite
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Handholdt / manuel

* Visuel vurdering — gummistavle-metoden
* Ingen investering, men kraever tid og erfaring

* % kvalitetsparametre (raprotein, FK org. stof)

» Pladelgfter / grasshopper
» Bluetooth forbindelse til telefon / GPS

« Automatisk dataopsamling og geografisk spredning
af greesudbud
« Beskeden investering, men kraever tid

* Monitoring | alle folde
* % kvalitetsparametre (raprotein, FK org. stof)
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ATV | Drone

* Rapid Plate Meter
« Kan monteres pa bil / ATV

« Hurtigere end grasshopper men kraever maling | alle folde
* % kvalitetsparametre

* 3.72m GsD
Ka m e ra (7.6 m rgljeasable}
--------
- RGB

SOLAR RADIATION

* Multispektral
* Hyperspektral
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3D kamera
 Lidar-scanner




Mere information | multispektrale billeder end RGB

mate rials differentiation, shadow-tree-water differentiation

B coastal applications, water body penetration, discnimination of
ue soill/ivegetation, forest types, reef cover features
Green crop types, sea grass and reefs, bathymetry ]

Ieaf coloration, plant stress, CO2 concentration, algal blooms, sea}

tﬂastal applications, water penetration, deep water masks ]

grass and reefs separabi Irty' of iron formations, “true color”

chlorophyll absorption, vegetation analysis, plant species and
stress
Red Ed vegetation health, stress, type and age, sea grass and reefs
ge land/no land, impervious from vegetated, turbidity, camouflage
biomass surveys, plant stress ]
delineation of water bodies, soil moisture discrimination

NIR2 biomass surveys, plant stress
maternials differentiation

SEGES
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Satellitdata

« Sentinel 1
» Radarbglger horisontalt og vertikalt
« Maler bla. afgrgdetaethed

Oplgsning pa 5*20 m
Frekvens: hver 3. dag
Uafhaengig af skydaekke og lys
Output er vanskelig at omseaette til absolute vaerdier

SEGES

INNOVATION



august 2024 lToday

Sentinel 2 MA T ON

* Optisk satellit
« Multispektralt — 13 band

* Oplgsning pa 10*10 m (gratis) —
taettere kan kabes

* Frekvens hver 3. dag

« Kun brugbare data | lys uden
skydaekke

« Leverer bade vegetationsindeks og
basis for kvalitetsparametre (klorofyl,
raprotein)

« ClearSky — Al baseret preediktion ved
skydaekke




Muligheder for kvalitetsparametre | klovergraes
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Source Morel et al. 2022



Er oplgsningen med satelliter for ringe til afgraesning?

Satellit - 10 mpixel Drone -1 cmpixel

SEGES

INNOVATION

Imeges: Julien Morel



Oversigt

Handholdt / manuel

Drone /| ATV

“Klip og vej”
Visuel vurdering
Pladelgfter / grasshopper

Rapid plate meter
Kamera pa ATV /drone

Sentinel 1

Sentinel 2

Den sande veerdi

Billig

Billig / delvis automatisk
dataopsamling

Hurtigere end pladelafter

Hgaj oplgsning
Uafhaengig af skyer

Gratis
Uafhaengig af skyer

Gratis
(u) Afhaengig af skyer

I L L T

Tid og variation | marken
Tid
Tid

Karsel pa alle marker
Kapacitet pa drone

Sveer at oversaette il
absolut biomasse —
kraever kalibrering

Lav oplgsning
Kraever kalibrering

SEGES
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Kommercielle Igsninger til

maling af biomasse




Pasture 10

* Australsk

« Sentinel 2 data

« Klimadata (temperatur, nedbar)

* Vaekstprognose

* Brugerinput (ggdskning, vanding, graesning/sleet)
« Al model til skydaekke

» Testet pa 9 bedrifter | DK | 2021 uden Al model

SEGES


https://pasture.io/

Graesudbud, kg tgrstof pr. ha

Ringe sammenhang mellem malt og praedikteret graesmasse
(14 marker | juni og 12 marker oktober pga. skydakke)
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Pasture.io

$ 1099 /year App + $0.33 /ha /month
or § 126 /month paid yearly

START FUNDAMENTAL L)

It all starts with Fundamental:

App + 30_79 /ha /manth

paid yearly
Enter your area to get your package price
Enter your area to get your package price
200

$ 1897 yearly 200

Hartaras

START FUNDAMENTAL + ESSENTIAL %

Everything in Fundamental, and:

$ 2995 yearly

Uartarae

+ Manual pasture covers @
+ Predictive feed wedges

+ Paddock record keeping @
Everything in Fundamental, and:

+ Interactive lists, charts, and maps @

~ Up o weekly satellite flyovers @

+ Task management « Near daily satellite flyovers €

v Medium image resolution (up to 10m2)

+" Feed & herd inventories + Highimage resolution (up to 3m2) ©

+ Pio's Cloudy Days Model @

+ Suite of calculators @ v Pios Cloudy Days Model @

v Pio's paddock level pasture readings

« Auto-Grazer ready @ + Pios paddock level pasture readings

+" Pio's farm level pasture readings

+ Pio Chats « Pio's farm level pasture readings

+" Pio's 2 week forecasts and trends

+" Support and global Pasture io community. ¥ Pio's 2 week forecasts and trends

+" Dedicated account manager
+ Dedicated account manager

Compare features ¥



Farmote

* Oprindeligt hollandsk — nu ejet af Galagher, NZ

« Sentinel 2 data kombineret med paele med sensorer (kamera, klima og jord) |
marken til kalibrering af satellitdata

* (Krav om et vist antal sensorpeele | et land for preecise estimater)

* Vaekstprognose

« Brugerinput (g@dskning, vanding, greaesning/sleet)

» https://vimeo.com/254382799 .



https://www.farmote.com/
https://vimeo.com/254382799

Ruumi.io

Udviklet | Tyskland/Danmark (DTU)

Kombinerer Sentinel 1 & 2, Al og plademaler og brugerkorrektion

Egentlig fokuseret pa sporbarhed, jordsundhed og klimaaftryk for aftagerleddet
« Kunder som Lidl — bruges pa 1800 bedrifter

Gratis app

Field Detail

Poil Hill Silage H inputs & Outputs
273 gl Re-seeding

Foud

Tas! grow
Activity

SEGES
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https://www.ruumi.io/
https://apps.apple.com/dk/app/ruumi-farmer-app/id1601689609?platform=iphone

Halter System

* Virtuelt hegn og afgraesningsstyring
 |kke modul til monitering af greesudbud endnu
 https://www.youtube.com/watch?v=2xg4AcgXk40

The Halter system

(e
oS & B
The collar The tower The app
The lightweight, ergonomically designed Transmission towers send data between The easy-to-use mobile app lets you
collar transmits cow data to the nearest the collars and app. No cell coverage remotely manage and shift mobs, optimising

tower. required. grazing & feed management with virtual
fencing.

SEGES

INNOVATION



https://www.halterhq.com/
https://www.youtube.com/watch?v=2xg4AcgXk40

Og mange flere satellitbaserede...

CropSat https://cropsat.com/

Akkerweb https://akkerweb.eu/nl-nl/

FarmSat Geosys https://www.urthecast.com/geosys/farmsat/
Field-Boundary https://Field-boundary.com

Kore https://www.soilessentials.com/product/kore/

Pasture.io https://Pasture.io

LIC SPACE https://www.lic.co.nz/products-and-services/space/
Pasture From Space http://www.pasturesfromspace.csiro.au/
Cloud Free Biomass https://vandersat.com/data/cloud-free-biomass/
Anuland- Fieldsense https://Annuland.ie

MiSat http://www.precisiondecisions.co.uk/agriculture/misat
FarmMote https://farmote.com/

Fieldmargin https://fieldmargin.com/

EDENPA https://edenpa.com.au/

Cibolabs https://www.cibolabs.com.au/
Datafarming https://www.datafarming.com.au/

SEGES

INNOVATION



Hvad skal et vaerktgj kunne?

« Udbytte?

« Kvalitet?

* Prognose?

* Preecision?

« Platform (handholdt, ATV, drone, satellit)?
« Samspil med gvrige programmer?

« Eget tidsforbrug til kalibrering?

* Pris?

SEGES
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