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PhD, 2019: Aalto university, Geoinformatics

2003 -> precision farming research (MTT/LUKE)

Current topics:
* Remote sensing
« ICT and robotics
« Data management
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Smart Farming
* General phrase for farming wisely, assisted by smart techonologies

/ AN

Precision farming Precision livestock farming

Taking account the spatial variability within fields Smart greenhouse farming
Smart horticulture
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Planning the application

Machinery application

Mapping Thresholds, classifying e.g. ISOBUS-task

O Dronedeploy, grass field 2020, Maaninka
LUke £ NATURAL RESOURCES INSTITUTE FINLAMD 4.5.2021 ‘ 6



Possible precision farming applications

« Soil management (drainage, harrowing, plowing)

« Seeding (amount, vatieties, crop types)

» Fertilizing different nutrients

» Herbiside applications

« Pollinating

* Irrigation

*  Weeding (physical)

» Pesticide applications (for pests and diseases)

« Organic pest control (predatory mites)

* Harvesting (areal, quality depending)

« Seasonal nutrient balancing (crop rotation support)
» Biodiversity management (soil, surroundings)

« Carbon management (soil carbon sequestration (root residues) etc.
« — Etc.
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1. Map quality (Q) 0.78 0.78 0.78 0.78 0.78 0.78 0.78 -

2. Field vatiation 0.28 0.28 0.28 0.28 0.28 0.28 0.28 -

(€)

3. Estimated 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05
increase

4. Overwork [O) 1.353 1.077 1.095 1.157 1.157 1.017 -

5. Fuel €/ha (F) 10.84 3.88 2.92 2.63 2.63 8.81 32

6. Usability [U) 0.89 0.29 0.89 0.9 0.89 0.89 0.89 0.9

7. Inputs €/ha (1) 0 200 150 70 30 30 0 69

8. PF€/ha 26.2 314 30.1 28.0 27.0 27.0 26.2 28.0 task/ha
9. Steering 1.9 7.5+0.2 57 3.4 2.5 25 0.1 24
assistance €/ha

10. €/ha (E) 28.1 389 358 314 295 29.5 26.2 219

11. If usability=1 +3 +4 +4 +3 +3 +3 +3 +24

12. If thematic=1 +96 +115 +110 +103 +99 +39 +96 +718 D
13. If 1/2 fuel 45 +2 +1 +1 +1 +4 +16




Research themes in Smart Farming

Cyher-physical systems

Dakaepace

A Agrifood 4.0 Data Spaces
NG - - SmartFarmin

B I . e SR
ﬂ pm 3D-mapping Edge
— e 3

Imaging techniques - On-demand

Interactive Robotics

Slant range Measurement Execution
_ technologies technologies N
Time series Non-invasive
, Commu- :
Hyperspectral techniques o ) Monitoring
Close up nication Spraying drones

QOrganic
Farming Diversity
methods

Mixed cropping Agroforestry

Polyculture Intercropping
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Digital
transformation,
and ecosystems
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Fig. 8. The Pearson correlation coefficients (PCC) for individual features and physical primary growth measurements of (a) the fresh yield (FY), dry matter yield
(DMY), neutral detergent fibre (NDF), indigestible neutral detergent fibre (INDF) and nitrogen uptake (NU) and (b) the digestible organic matter in dry matter (the D-

value), water soluble carbohydrates (WSCs) and nitrogen concentration (Ncont).
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Ongoing research projects

Flexigrobots https://flexigrobots-h2020.eu/
» Flexible robots for intelligent automation of precision agriculture operations
Cybergrass

» Introduction to remote sensing and artificial intelligence assisted silage production

Vesihiisi

« Mitigating carbon emissions from cultivated peat soils

Drooni Luuppina

 Identification of unwanted cultivated species in seed multiplication and in pure oat cultivation
Rehudrooni

« Remote sensing methods to support feed production

MORE

Diveraction

© NATURAL RESDURCES INSTITUTE FIMLAND 4.5.2021


https://flexigrobots-h2020.eu/

S
,

\
b |

<



