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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning
del 1: Sensorstyrt ugrasharving i bygg
Therese.Berge@nibio.no

e |kke-kjemisk bekjempelse av
frgugras i korn

e Ugrasharving er rel. billig metode,
men er noe usikker

Hypotese: Sensor-basert ugrasharving
(etter kornets oppkomst) vil:
e Gi bedre kontrolleffekt pa
ugraset
e Redusere risiko for ugnsket
skade pa kornet
e Gjgre blindharving SB
ungdvendig
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning Oresund-Kattegat-Skagerrak
. . European Regional Development Fund  EUROPEAN UNION

del 1. Sensorstyrt ugrasharving i bygg

Therese.Berge@nibio.no

DAT sensor

- jorddekning

- ugrasdekning (U)

- korndekning (K)

- Relativ ugrasdekning
= RWC= U/(U + K)
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning Oresund-Kattegat-Skagerak MMM
del 1: Sensorstyrt ugrasharving i bygg
Therese.Berge@nibio.no

Gentle |

- Driving direction

Aggressive

Wustration: Therese W. Berge
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning e

del 1. Sensorstyrt ugrasharving i bygg
Therese.Berge@nibio.no

Forsta fase

Data collection in spring barley -
(2016-2017) field trials Image analysis

* Images before and after weed - Developments and

Utveckla algoritmer harrowing S~ Cptimization
(beslutningsregler) | Sil density Calibration
* Crop yield ¥

for sensorstyrd

] 1
I I
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I I
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I I
: Evaluation :
! . i

| ogréasharvning \ ]
I — I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

gienom feltfors¢k Sensor-based decision rules for
och weed harrowing

programmering |

ICT tool for testing
sensor-based
decision rules

rules in field trial

Andra fase (2018): Test the decision SB
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Aktivitet 3b: Nya tekniker for hallbar ograsbhekampning B KAt TaE
del 1. SenSOI'Styrt UgraSharVIHQ | bygg European Regional Development Fund  EUROPEAM UNION
Therese.Berge@nibio.no

Data collection in spring barley .
field trials Image analysis
- Developments and

* Images before and after weed

harrowing optimization

« Soil density
* Crop yield
—

Sensor-based decision rules for
weed harrowing

!

ICT tool for testing
sensor-based
decision rules

l

Test the decision
rules in field trial

* DAT sensor lagrer og
analyserer bilder i
sanntid (2 bilder/sek).
e «Jordsensor» (load cell
+ rigid tine) logger
jordhardhet i opptil 60 SB
Hz
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning
del 1. Sensorstyrt ugrasharving i bygg
Therese.Berge@nibio.no

harrowing
+ Soil density Calibration

* Crop yield

Hiteirey

Oresund-Kattegat-Skagerrak
European Regional Development Fund  EUROPEAN UNION

Data collection in spring barley
field trials
* Images before and after weed

Image analysis
- Developments and
optimization

Evaluation

—
Sensor-based decision rules for
weed harrowing

|
ICT tool for testing
sensor-based
decision rules
!
Test the decision
rules in field trial

Visuell  pAT sensor
bedgm +

-melse  Jordsensor
+

Manuell
jord-

Ugrasharv DAT sensor
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Aktivitet 3b: Nya tekniker fér hallbar ograsbekéampning Bt EEraR .
del 1. SenSOl'Styrt UgraSharVIHQ I bygg European Regional Development Fund  EUROPEAN UNION
Therese.Berge@nibio.no

Data collection in spring barley :
field trials Image analysis
- Developments and

optimization

* Images before and after weed

harrowing
101 (P02 | 03 [/104 | 108 r:}f!j} 1 Soildensity Calibration

1 ,01 z 5 4 |73 A * Crop yield -
—

Evaluation
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,? 1202 | 203
2

2 : : ¢ N at u rI Ig u g ra Sfl O ra Sensor-based decision rules for

* Bygg, 3-4 bladstadiet esdnaronine

301y | 302 Ay ing | 305 | 306

o|sls4:]121 o 6ulikeintensiteter: ICT tool for testing
2 HPR kontroll (= ikke tec '

ugrasharvet) + 5 ulike o e deceion
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A sl 1 | 2 |

e Konstant hastighet
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Oresund-Kattegat-Skagerrak
European Regional Development Fund  EUROPEAN UNION

Data collection in spring barley

1 H ield trials Image analysis
Relativ ugrasdekning Jordhardhet g et s

H o ha.rrowin_g 0. Iml.za ion
(ukalibrerte DAT sensor (Radata, 2016, kg) [ ol densiy
data, 2016)

Sensor-based decision rules for
weed harrowing

I

ICT tool for testing
sensor-based
decision rules

l

Test the decision
rules in field trial
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning Oresund-Kattegat-Skagerrak
del 1: Sensorstyrt ugrasharving i bygg T
Therese.Berge@nibio.no

Data collection in spring barley .
field trials Image analysis
- Developments and

* Images before and after weed

harrowing \ optimization
¢ Soil density _Calibration

* Crop yield

. . . Evaluation
1§§ 104 // HL: 3 0.20 }§§ ZII.05 // HL: ? 8%2 1§§ 106 // HL: 4 0.20 \ -
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8 % . 0.00 8 . 0.00 Test the decision
304 // HL: 4 Ioaggg J/ HL_“BC load kg we rules in field trial
1%3 . 013 1%3 = —, (1 1%3 =
0.10 ) -
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Aktivitet 3b: Nya tekniker for hallbar ograsbekampning Oresund-Kattegat-Skagerrak
del 1: Sensorstyrt ugrasharving i bygg T
Therese.Berge@nibio.no

Ugrasdekning

Kirkejordet 2016 - Weed cover (June 1st, Pre-harrow)

11

10

Mean weed cover per plot

10000 20000 30000 40000 50000 60000 70000  80( |s 0916947

Mean number of pixels classified as weed per plot R-Sq 49.8%
R-Sq(adj)  48.6%
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AktIVItet 3b Nya tekniker for hé”bal‘ OgréSbekémpning C')resund-K‘attegat-Skagerrak
del 1. Sensorstyrt ugrasharving i bygg peenes ?

Therese.Berge@nibio.no

Database med “ground truth” bilder (n=823) vha programvaren “TRAIN"*

Trial Timing NO. Of images Data collection in spring barley
field trials Image analysis
. . - Devel d
1 Pre-harrowing 139 images before and afer weed optimiation
. * Soil density
Post-harrowing 133 + Crop yield :
2 Pre-harrowing 141 \

Sensor-based decision rules for

Post-harrowing 139 N
. ICT tool for testi
3 Pre-harrowing 139 semsor-based
decision rules

Post-harrowing 138 !

Test the decision
rules in field trial

*) a tool to establish ground truth image

dataset for the calibration and evaluation of a
machine vision algorithm for sensor-based SB
weed harrowing in cereals
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(internship student ved
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