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DSS

Remote sensing & DSS

DSS solutions

DSS and drones in the future
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Orthomosaics
-RGB mosaics
-RGB values & coordinates

Classified map
-Threshold
-Binary map: damage/no damage

Field map
-RGB-map
-RGB-values &




RS data Support data

Kaukokartoitus

Kasvuasteet

Poikkeamat Kasvumallit

Vertailevat indeksit
Suhteellinen laatu
Suhteellinen maara
Absoluuttinen maara
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Maaperan laatutekijat
Suhteellinen kosteus
Maaperan korkeus
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Spektrikirjastot
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Kevatlannoitus

» Varastotiedot

Kasvustonaytteet

Maaperanaytteet
Peltohavainnot
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Taydentavat tiedot

»

Information
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Absoluuttinen sato
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Mineraalit
Seossuhteet
Rikkakasvit
Tautiesiintymat
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»

DSS
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Varastoinnin optimointi
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Niiton ajankohdan optimointi
Tilan strateginen suunnittelu



DSS tools for silage production from remote sensing data

Fertilization Storage amount and optimization
. Ngtrient and mineral maps . Quality map

* Mixture map .

Additional seeding * Quantity map

* Anomaly map *  Mixture map

* Disease map
Weed control

Weed map Pasture rotation
Disease control
* Disease map

 Stack volume model

« Quantity map (yield map)
« Quantity & quality change
*  Mixture map

Harvesting order

 Relative difference indexes



DSS, obstacles, solutions

Fertilization

. Need local data (soil type, grass mixture, growth stage)
. Balancing between quality and efficiency 5
Additional seeding

. Big machinery and laborous threshold determination (small disparse areas)

. Develop automatic indexing and zoning

Weed control

. Need accurate and local data (weed types and growth stages, grass mixture and growth stages)
. New methods to degrease need for local data

Disease control

. Need accurate and local data, limited control

. Additional seeding

Storage amount and optimization

. Getting data fluently to the farm management

. Integrate systems

Pasture rotation

. Need local data, integrate the system

. New methods for local data, develop system integration

Harvesting order / timing

. Compligated logistics

. Develop systems for logistic optimization

o
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Existing DSS systems
NDVI & Fertilization

Biomass
tailu

© Mapbox @ OpenStreetiap Improve this m

Valittu paivamaara: kesa 06, 2022 Nayta pilviset paivat ¢S

il =
suko 15, 2022 ‘ ‘ touko 22, 2022 touko 30, 2022 kesa 01, 2022 kesa 06, 2022 ‘ ‘ ‘ ‘ I ‘

Su

sentinelhub

Vegetation Index
Based on combination of bands (B8 -
B4)/(B8 + B4)

CROP SAT —

Nayta alue ja satelliittikuva

Valitse maara e

Nyt voit nahda peltojesi vaihtelun biomassassa. Valitse alla oleva strategia maarittaaksesi
typpisuorituksen valituille kentille.
Valitse strategia  Manuaalinen maaritys v
Alla olevat luvut osoittavat kasvillisuusindeksin viidella eri tasolla. Kirjoita haluttu
typpi kg / ha vastaavalle alueelle

Indeksi kg/ha  Alue

080ha
056 | ___ I
1.60ha 1
0.59 . I
349ha
061 I &
619ha
064 | ] P
i 060 065
067 | — )]
0.79ha
I/ha @ kg/ha
Lue lis#a typpi lannoitus Edellinen

"' Lue liséa kasvien terveydesta

2
Valitse maara

Lataa tehtavati

Lahdeoja




The weaker spot
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Drone maps, Dronedeploy

Jun 10, 2022
Jun 10, 2022
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1
E Rup SAT Nayta alue ja satelliittikuva

Valitse maara 2] otisth a

Nyt voit nahda peltojesi vaihtelun biomassassa. Valitse alla oleva strategia méaarittaaksesi
typpisuorituksen valituille kentille.

Valitse strategia Manuaalinen maaritys v

Alla olevat luvut osoittavat kasvillisuusindeksin viidella eri tasolla. Kirjoita haluttu
typpi kg / ha vastaavalle alueelle

Indeksi kg/ha  Alue

0.78ha
062 | ___ I
1.82ha 1
oe4  __ ]
394ha
0
065 | I
566 ha
066 ] 4
0.62 064 0.66 0.68
333ha
068 | I
0.82ha
I/ha €@ kg/ha 31 '5'2021
Lue lisaa typpi lannoitus Edellinen

" Lue lisaé kasvien terveydesta

< C (O @& agrismartfi/#/main/workareas/119058

N Sijaintia ei pystytty maarittdmaan
- € NI

Antti Suokannas

Luke Maatila v

OITA KONETYO

Tehtévat

[J Kartta

[*]  Muistiinpanot

S Rekisterit .
@  Hallinta "
B Lihets palautetta

5] Kirjaudu ulos

; @ Tekijanoikeudet

Luke ©NAI VINAL NLJOUVUUINNUWLJD IINJI1I1IITVIL 1 1INLAIND

TEHTAVAT MUISTIINPANOT TIEDOT AJOT BETA

2
Valitse maara

Lahdeoja

ez earex »00

Cropsat and Suonentieto
31.5.2021



(@ Ohje ja tuki

'I Biomassan ver
L tailu

© Mapbox @ OpenStreetMap Improve this map @ Maxar

akaa oikea
uu

@ Typenoton arvio on dynaaminen ja riippuu kasvuvaiheesta ja pellon typenoton keskiarvosta. Katso lisatietoja UKK-sivulta.

Valittu paivamaara: kesa 06, 2022 Nayta pilviset paivat ¢ Pellon keskimaarainen typenotto tanaan: 36 Kg/ha e e /ha
60
47
DSS and application task, Cropsat and AtFarm
33
20

o
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How to enable DSS solutions:
International Data Spaces (IDS) model

ey

f ‘\
[ Clearing 1
\ House J

Data shaving In a

Data Space A
\ | xLPolmﬂ —) ‘ _D;";‘\l‘
S A — | User |

| 1DS B A5l

Data
Data
. Consumer

Connector

| Vocabulary ‘|

[ 1dentity |
| Provider |
\ J

https.//internationaldataspaces.org/



DSS intergration to farm management

Weed control (Flexigrobots, H2020)
http://flexigrobots.collab-cloud.eu/

« Mapping of rumex weed locations (drone
operation service)

« Application task for weeding operation
(machinery prov. service)

* Connection to FMIS (Mtech)

* Mission operation

o
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http://flexigrobots.collab-cloud.eu/

RS technologies & TRL

« Different RS technologies
* Free satellite: sentinel-2 or sentinel-1

]
= » Accurate satellite: commercial, high spectral, temporal or spatial resolution
[} . .
+ « 3D, photogrammetric or lidar
o * Close range sampling: images, videos, point measurements
» RGB, typical orthomosaic with regular camera
Q «  Multispectral
g « Sensor integration: different relevant sensors

* Hyperspectral

TRL: Technology readiness level

Quality: Estimated attainable quality level / spatial data quality: (completeness, consistency, positional and
temporal accuracy, thematic accuracy

Economic viability: Costs and benefits



Nutrient map

Anomaly map

Weed map

Disease map

o

Free satellite _ B
Accurate satellite 7 7 6
D 4

Close range sampling
RGB

Multispectral

Sensor integration .
Hyperspectral

Free satellite
Accurate satellite

D

Close range sampling
RGB

Multispectral

Sensor integraticn
Hyperspectral

Free satellit2
Accurate satellite

o

Close range sampling
RGB

Multispectral

Sensor integration
Hyperspectral

Free satellite
Accurate satellite

D

Close range sampling
RGB

Multispectral

Sensor integration
Hyperspectral

Mixture map

Quality map

Quantity map

Stack volume
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Free satellite
Accurate satellite

iD

Close range sampling
RGE

Sensor integration
Multispectral
Hyperspectral

Free satellite
Accurate satellite

D

Close range sampling
RGB

Multispectral

Sensor integration
Hyperspectral

Free satellite
Accurate satellite

iD

Close range sampling
RGE

Multispectral

Sensor integration .
Hyperspectral

Free satellite
Accurate satellite
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Close range sampling
RGB

Multispectral

Sensor integration
Hyperspectral
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Quality change

Relative index
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Other crop model
updates
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