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Bakgrunn

« |IPM (Integrated Pest
Management)

« Ugrassensor for
flekksprayting av frgugras
| korn

« Ugrasharving
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IPM (Integrated Pest e
Management) —

* Combine tactics into preventive strategies
* Monitor weed pressure in your fields e ——
Principle 1 and 2

Decide whether (ancd
when) weed control
measures are needed
Principle 3

Ma brukes av yrkesdyrkere i
Norge (siden 2015)
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Conduct physical, thermal or biological
weed control

Principle 4

Prinsipp 4. Ikke-kjemiske —
ugrastiltak o o aatronm i s

Check effect of the applied weed
control measures
Principle 8

Principle 5 g_
! s
Adjust weed control level to the actual FD"
" " . need by e.g. o
Prinsipp 6: Tilpasse Redethedose” " 3
ugrastiltaket etter behovet >
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Ugrassensor fra DAT AS

“Klassisk”
bildeanalyse,

Outputs:
Field E, 2013 | - jOrddekning
i) —— - g - ugrasdekning (U)
E::::i?:::,,:;"mz*:::;x ) < _ korn dekning (K)
- Relativ
ugrasdekning

= RWC= U/(U + K)
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Hvorfor bruke Relativ
ugrasdekning (=RWC)?

 God prediktor for avlingstap
som funksjon av ugrasmengde
etter kornets oppkomst og

12000 -
bedre enn M ugras (Gerhards lllustration: Therese W. Berge, NIBIO
and Kuhbauch 1993; Christensen and ~ 10000+ T
Heisel 1998; Ngouaijio et al 1999; Lemieux 2 goood
et al 2003) 4
3 6000
=
. . = 4000 -
«  Brukt til beslutningsregler for & RN
) 2000 - 5 166,62 o
sensorstyrt flekksprayting av . R 2o
frougras i korn (Berge et al. 001 002 003 004 005
2012/Computers and Electronics in Mean RMC per management unit in spring

Agriculture)
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Ugrasharving

Intensitet kan justeres med
tindevinkel

[llustration: Therese W. Berge, NIBIO

Gentle

Aggressive

Driving direction

Hlustration: Therese W. Berge
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Hypoteser

Sensor-basert ugrasharving (etter
kornets oppkomst) vil:

* Oke selektiviteten til
ugrasharving
 Forbedre ugraskontrollen

* Redusere risiko for skade pa
bygget

* Gjare blindharving ungdvendig

(7)
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Mal

Gyldige
beslutningsregler
for sensor*-basert
ugrasharving i bygg
(etter oppkomst)

w

N

=
"

Harrowing intensity

[En

*)Weed Sensor = RGB
kamera + bildeanalyse;
Soil sensor = pinne + 0.1 0.2 0.3 0.4 0.5 0.6 0.7
elektronisk lastcelle Weed pressure (RWC)

©
wn

[llustration: Therese W. Berge, NIBIO

T L

—Light soil ——Dense soil
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Feltforsak

« Varbygg (2016-2018)
« Naturlig ugrasflora

« Ugrasharving (6 intensiteter inkI.
ubehandlet)

« Etter oppkomst (BBCH 13-14/22)
« Sensormalinger

* Visuell bedgmmelse av
ugrasdekning, korndekning,
jorddekning

* Avling
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antenna

Weed sensor
(RGB camera +
image analysis)
Soil sensor
(Load cell +
rigid tine)

Yhoto: |

- 2

* Weed sensor tar bilder, lagrer og analyserer bilder i sanntid (2 bilder/sek)
* Soil sensor (elektronisk lastcelle koblet til pinne) logger jordhardhet i SB
harvesjiktet (inntil 60 Hz)
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Visuell Avling
Visuell DAT s::nsor Ugrasharv DAT sensor bedgm
bedom -melse
Jordsensor
-melse MEVORRCRvIL s
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Resultater

 Eksempel pa sensor data (radata)
 Programvare |
* Programvare Il

« Eksempler pa forelgpige resultat
fra “klassisk” bildeanalyse
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o 001 002 003 004 005 006 0O 008 003 0l0 g 20 30 40 =0 &0 J0 BY

Ed

Relativ ugrasdekning Jordhardhet (kg)
(RWC verdi) SB
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Resultater

1§§ 104 j‘,;‘HL: 3 oa 1§§ 105/ HL:3 o 1§§
Programvare | = 3%!
Bruk StOrSkala testln 190 204 j/ HL: 2 190 205 //HL: 0 0.20 120_'_'
198 oF % . 100 g
av beslutningsregler for s Tk §L fE =
oad kg oad kg rwc oad ki«
SenSO r'Styrt }Eg b T 133 —.::::::;f;i{;HL: 0 0.20 %g _.iﬂ
' 3 E ] S
ugrasharving R A e Rl 4E ¢

120 404 //HL: 5 020 120 405 // HL: 4 020 120

| s S

4 o2 oz 4
load kg wc load ki

lllustration: Adigo AS
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Resultater

Programvare I

Bruk: Etablere
“fasit” (ground truth)
og treningsdata for
bildeanalyse basert
pa “deep learning”
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Resultater

0.25 . —
- harrowing
Bildeanalyse; =
[ ] £I
I m ag e E 0.10 1:1 line
© 0.05-
oool . ® ° .Illustration: Therese W. Berge, NIBIO

002 003 004 005 006 007 008 009 010

Classical image analysis_Weed Cover
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Resultater

05| Weed PY
Bildeanalyse; 0
S 04
RELATIVE WEED i
; 0.3 ®
COVER perimage : :
E 0.2 /
E
g 0.1 %
00 11 line ——" III.ustrati(;n: Therese W. Berge, NIBIC
0.00 0.02 0.04 0.06 0.08 0.10

Classical image analysis_Relative Weed Cover
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Resultater

Bildeanalyse; "
Weed Cover per -
plot i
j ° lllustration: Therese W. Berge, NIBIO

a 1
10000 20000 30000 40000 50000 60000 70000 80000 90000
Mean number of pixels classified as weed per plot
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Takk

* Interreg UKS . |

« Personal i NIBIO: Kjell N N ~ ‘
Weernhus, Marit Helgheim,
Samuel H. , Arkan A., Henrlk
A.- HyIIseth med flere

 Adigo AS (Frode Urdal,
Magnus Vallestad)

« Takk for din
oppmerksomhet!

IIIustraS|on EIsa Besko |
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