Dronekuvien hyodyntiaminen

peltojen kasvukunnon
arvioimisessa

Peltopaiva 27.9.2019 Inkoo

Roope Nasi ja
DroneFinland-tutkimusryhma
Maanmittauslaitos

FINNISH GEOSPATIAL
ECE;ISEARCH INSTITUTE




RSN S U
‘\

www.dronefinland.fi

DroneFinland - smarter aerial remote
sensing - on UAS
kaukokartoitusteknologian tutkimus-
ja innovaatiokeskus
Paikkatietokeskuksessa

« Starting in 2008

» Lead by Dr. Eija Honkavaara

» Drone photogrammetry, laser
scanning, hyperspectral imaging,
thermal imaging

» New sensors, rigorous sensor data

processing

Efficient and intelligent processing

algorithms

Test fields, calibration and validation

Application know-how, collaboration

Success stories
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DroneFINLAND

ilmasta nédkee paremmin - smarter aerial sensing

Pienet miehittamattomat ilma-alukset (UAS, UAY, drone, RPAS)
avaavat uusia mahdollisuuksia. Paikkatietokeskuksen
DroneFinland-ryhma on tutkinut dronekaukokartoituksen
sensorelta ja menetelmia Jo lahes 10 vuotta. Joukostamme
loytyy fotogrammetrian, laserkeilauksen, hyperspektrikuvauksen
ja tutkatekniikan hulppuosaajia, Tervetuloa tutustumaan
droneteknologian mahdollisuuksiin!
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DroneFINLAND

{Imasta niikee paremmin

huippututkimusta
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http://dronefinland.fi/

DJI Phantom 4, Payload: 200 g, Total Avartek ARX-30 octocopter, payload 10
weight: 1.4 kg, Flight time: 20 min kg, Total weight: 25 kg, Flight time: 30 min

FGI drone
fleet

Commercial drones

FGI Hexacopter UAV, Payload 3 kg, FGI Quadcopter UAV, Payload 2 kg,
Flight time: 20 min Flight time: 30 min

FGI built drones




Image based remote sensing

MicaSense RedEdge
Multispectral camera

Sony A7R Il +35 mm lens i .
Sequoia multispectral camera

Harxon HX-CHX600A Antenna

Applanix APX-15_EI UAV
GNSS +IMU

Micasense multispectral camera

' a‘.\ Rikola Hyperspectral camera
i
F Rikola Hyperspectral camera

, @DroneFlnland thSH GEOSPATIAL
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Drone data
capture sum
2016-2017

Wheat Wheat
Rapeseed Barley
Rapeseed

Winter wheat
Pea

- 4 different farms

- 14 flight campaings T e
. 51 different flights R T
Rye

- 18 different parcels

(sub-drainage)
Winter wheat

- (1)-3 times during growing season

- 84 data sets
- Plants

Barley
Oat
Timothy grass
Red clover

Grass

- TABLE: grass, wheat (summer and winter), i Barley
barley, oat, rye, rapeseed and pea @NLS
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Analysis Processing flow for Hyper-
spectral UAS data
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Mita RGB ortokuvista
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NATURAL RESOURCES
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Syyvehnén jaapolte, toimenpiteet, vanhat salaojat
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Uusien salaojien
dokumentointi
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E&ISEARCH INSTITUTE
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Drone data from
pea parcel

- Pea field

- Time serie collection
during growing
season

- Anomalies visible
espacially in last
data set

- Rain and topography

Source: Nasi, Honkavaara, Hakala, Viljanen,

Peltonen-Sainio. 2017. How farmer can utilize

drone mapping? FIG Working Week in Helsin
Finland May 29 - June 2, 2017
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Nurmisadon seuranta
-Liminka

14.6 20.6
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Optimizing harvesting
time on grass silage
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Grass trial site Prlmary Growth

Reference measurements

DMY - Dry Matter Yield (kg DM/ha)
D-value - Digestibility (g /kg DM)

atural Resources Institute Finland

NDF - Neutral Detergent Fibre (g/kg DM)
WSC - Water Soluble Carbohydrates (g/kg DM)

Ash concentration (g/kg DM)

Ncont - Nitrogen concentration in DM (g N/kg DM)

NU - Nitrogen uptake (N kg/ha)
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Second-year silage production
field with timothy/meadow
fescue (65%/35%)

Large variation of biomass by
using six different N-fertilization
rates 0O, 50, 75, 100, 125, 150
kg/ha

4 sampling dates before the first
cut: 06.06., 15.06., 19.06. and
28.06.

96 samples

Lukce)

NATURAL RESOURCES
INSTITUTE FINLAND
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Optimizing harvesting time

- Tool for farmer to know when is the best time for harvesting

Estimated
DMY (kg1 /ha)
T

- Target values
- D>680
- DMY >3000

Estimated D value
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Satellite vs drone

Sentinel-2 FGI drone
19.7.2016 21.7.2016

ID,count,min,mean,max,median,percentile 18,percentile 9&,std
47358,4, 5,501
47435,72,8.18799999355269836,08.5385916786193848, 8. 8737999796867371,8.6723
3994587135

47436,73,0.247199997385370866,8 . 559382741 26444778, 8. 94516866860441 3757 ,8.5357
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Loppupaatelmat

Sadonarvioinnin kehittdmiseen olisi hyva saada lisda aineistoa

- Jo pelkkia dronekuvia katsomalla viljelija saa nopeammin pellon
kasvustosta kokonaiskuvan kuin koko lohkolla kavelemalla

- Automaattiset ja suoraan koneisiin integroitavat jarjestelmat
kehittyvat koko ajan

- Nopeus ja helppokayttoisyys edelletyksia siihen etta ne
otetaan laajasti kayttoon
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Lisatietoja
roope.nasi@nls.fi

eija.honkavaara@nls.fi -r:‘
=5
OPAL-Life

, Home

. dronefinland =
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