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Precision Agriculture
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DroneKnowledge
Towards knowledge based export of small UAS remote sensing technology

• Finnish joint project funded by Business Finland
– FGI Finnish Geospatial Research Insititute
– VTT Technical Research Center Finland
– JYU University of Jyväskylä
– LUKE Natural Resources Institute Finland

• ~15 companies inveloved
– Boreal, Yara Finland, Valio

Targets: Agriculture, forests, lakes
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• Grass was the main focus
– Biomass
– Dry matter
– Digestibility
– Nitrogen
– Sugars

• Barley and wheat
– Nitrogen
– Biomass, yield
– Density
– Diseases

• Peas
– Pea aphid
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SOME OF THE USED PLATFORMS FROM 2010->
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• 3D hyperspectral mapping
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Sensors; 
array of photodiodes that might be built using 
different materials:
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Preliminary concept of the DroneKnowledge VIS-VNIR-
SWIR HSI prototype for the growing Season 2017 drone
imaging campaigns

Matrox BlueFox USB3 Color 
Sony IMX252, CMOS, 2/3"

Spectral Engines N-SERIES 
Spectral Sensor N1.7

Spectral Engines N-SERIES 
Spectral Sensor N2.0

Spectral Engines N-SERIES 
Spectral Sensor N2.2

Fitlet Computer
with Windows 7

USB3

USB3

FPI_C_DRIVER_V1.3 PCB for 
VIS-PFPI module

USB2

USB2

FPI_C_DRIVER_V1.3 PCB for 
VNIR-PFPI module

USB HUB

LiPo battery/
batteries

USB2

USB2

USB2 USB2

GPS Receiver
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• 07:01:50 -
07:40:13 UTC

• 20180716-
070150_900-DATA

Boreal nurminata measurement 1
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3D            RGD, 3D        RGB, VI, 3D          VI (HS)           HS, VI        HS,VI,3D 

Fresh bio
Dry matter
Digestibilitiy

Nitrogen

Sugar
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3D & biomass
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Correlation
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1.Sat1NDII 1 .61 .60 .58 .56 .62 .44 .39 .48 .58 .44 .56 .52 .36 .46

2.Sat2NDII .61 1 .97 .97 .94 .85 .69 .62 .72 .79 .74 .83 .75 .29 .72

3.Sat3NDVI .60 .97 1 .99 .96 .88 .70 .62 .73 .80 .76 .85 .78 .30 .75

4.Sat4SAVI .58 .97 .99 1 .95 .89 .70 .62 .73 .81 .76 .86 .78 .30 .75

5.Sat5VARI .56 .94 .96 .95 1 .81 .67 .60 .70 .75 .76 .80 .72 .29 .69

6.Sat6VARI .62 .85 .88 .89 .81 1 .66 .55 .66 .85 .69 .87 .83 .30 .81

7.Pro1NDVI .44 .69 .70 .70 .67 .66 1 .89 .92 .62 .79 .72 .68 .20 .61

8.Pro2FPI .39 .62 .62 .62 .60 .55 .89 1 .88 .54 .71 .62 .58 .17 .51

9. Pro3CHM .48 .72 .73 .73 .70 .66 .92 .88 1 .62 .79 .73 .67 .21 .58

10. Tractor .58 .79 .80 .81 .75 .85 .62 .54 .62 1 .67 .87 .85 .28 .82

11.UAV1VARI .44 .74 .76 .76 .76 .69 .79 .71 .79 .67 1 .78 .75 .19 .64

12.UAV2VARI .56 .83 .85 .86 .80 .87 .72 .62 .73 .87 .78 1 .90 .26 .81

13.UAV3VARI .52 .75 .78 .78 .72 .83 .68 .58 .67 .85 .75 .90 1 .25 .82

14.Yield2015 .36 .29 .30 .30 .29 .30 .20 .17 .21 .28 .19 .26 .25 1 .29

15.Yield2016 .47 .72 .75 .75 .69 .81 .61 .51 .58 .82 .64 .81 .82 .29 1

Average .52 .75 .76 .76 .73 .73 .66 .59 .67 .70 .68 .75 .71 .26 .66

Nitrogen .24 .40 .45 .44 .41 .50 .70 .56 .56 .38 .74 .53 .49 .34 .49

Biomass .34 .66 .67 .66 .65 .48 .79 .73 .81 .47 .81 .69 .69 .54 .61
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Fertilization
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Hyperspectral vs. RGB

Hyperspectral:
• Better spectral resolution
• Lower spatial resolution
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In the spectral unmixing scope, there are several approaches 
such as

– linear unmixing widely used in the past decade
• linear combination of the contributing signals

– pure pixel-based (which assumes the presence in data of one 
or more pure pixels per endmember)

– based on non-pure pixels (endmembers are inferred by fitting 
a minimum volume simplex to data in the case of lack of pure 
pixels) 

– sparse regression unmixing (demands ground spectral 
libraries to find the optimal subset of signatures that can best 
model each pixel)
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Future:

Let the drones do the work
– Pesticide control, plant nutrition
– Daily visits, no soil compaction/ vegetation distructions

What would that mean from the plant breeding perspective?
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http://drones2018.utu.fi/en/congress/

.
Drones in Finnish Agriculture and Forestry -congress 

29.-30.11.2018 in Naantali Spa is a meeting for Finnish drone specialists and 
researchers of agriculture and forestry to discuss the possibilities of drones and to 
solve scientific and technical problems related to their use. We have invited top 
specialists of the field to give talks, and several companies are expected to show 
interesting products and services. The congress will be interesting also for end users 
like farmers and forest owners.

>100 participants

http://drones2018.utu.fi/en/congress/


Thank you!
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