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n =9.531

Yield prediction – why is it interesting? 

Goal: MAE < 1 ton pr. ha



Data used

Part A Part B

Yield data from 

combine harvesters 
(10 x 10 meter pixels)

Yield data from FDB 
(Field level)

2016-2021 2016-2022

Satellite data (L1C Sentinel data)

Terrain elevation (The Danish Terrain Elevation model)

Weather data (DMI)

Soil texture (JB)

Variety of winter wheat 

Crop rotation (five years)  



Models 

ML algorithm: 

Gradient Boosting Regressor

Prediction dates: 

May 4-10th and before harvest  (July 27th or August 1st)

The prediction performance was evaluated using mean absolute error (MAE) and R2

MAE = 

𝑖=1

𝑛
ℎ𝑖  −  𝑝𝑖

𝑛
h is measured yield,

p is predicted yield

n is number of observations 



Part B – Yield data (FDB) 

År

Udbyttedata

Antal 

Marker

Antal 

Bedrifter
Areal, ha

Gns. udbytte, 

hkg pr. ha

2016 906 234 10.927 74,1 (15)

2017 1.084 284 12.380 88,4 (16)

2018 1.063 313 12.345 66,0 (17)

2019 1.470 362 17.838 85,8 (16)

2020 1.554 386 18.746 85,9 (17)

2021 1.706 412 20.257 79,5 (17)

2022 1,748 422 19.891 89,1 (18)

Sum 9.531 112.383



Part B - Analysis

Model type Prediction date Observationer Split of data

Field level
Maj 10th

9.531
Cross-validation with 

years as foldAugust 1st

Field level Maj 10th

158* 
Cross-validation with 

years as foldAugust 1st

* Fields with 5 ≤ yield registrations from 2016-2022 in FDB. 



Results- part B



Yield prediction at field level

MAE = 9,0 hkg pr. ha

R2 = 0,56

MAE = 7,7 hkg pr. ha

R2 = 0,67



The number of yield registrations is important 
for prediction accuracy

Number of 

registrations on 

a field

Fields

MAE Maj 

10th 

(hkg pr. ha)

MAE August 

1st

(hkg pr. ha)

1 5433 9,4 7,9

2 2568 9,0 7,6

3 1047 8,2 7,2

4 324 7,3 7,0

5+ 158 6,2 6,2

MAE = 7,3 hkg pr. ha
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Registreret udbytte, hkg pr. ha 



Yield prognosis in winter wheat 



Climate mitigation measures – field trials in spring barley  

Effect of different application techniques 

Treatments

• 1-5: 0-160 kg N ha-1 

• 6: Injection followed by ploughing 

• 7: Ploughing followed by injection 

• 8: Goosefoot injection followed by ploughing 

• 9: Ploughing followed by goosefoot injection 

• 10: Injection followed by ploughing + NI 

• 11: Goosefoot injection followed by ploughing + NI

(40 + 80 kg N ha-1)



Climate mitigation measures – field trials in spring barley 

Effect of slurry treatments

Treatments

• 1-5: 0-160 kg N ha-1 

• 6: Cattle slurry

• 7: Anaerobically digested slurry from Videbæk (≈ 8% DM)

• 8: Anaerobically digested slurry from Maabjerg (< 8% DM)

• 9: Liquid fraction from Videbæk

• 10: Anaerobically digested slurry from Videbæk + NI 

• 11: Anaerobically digested slurry from Videbæk + Eminex (Calcium cynamid)



Product Vision

1) Provide traceability and documentation 

from the primary production to food 

companies

2) Ensures an easy and transparent transfer 

of data between the farmer and the buyer of 

the product.



Why TraceIT?

Consumers demand traceability 
and transparency

Increasing demand for 
documenting climate footprint, 

sustainability etc.

Buyers of the primary production 
want to support their suppliers 

through field/farm analysis

DATA



The buyer has 

access to the data 

and can forward 

documentation to third 

parties

Sends data to 

the buyer 

TraceIT

Farmer

Buyer

Buyer sends a 

Data request 

The farmer 

receives an email 

with data request 

Identifies with

AgroID

Data is presented in 

TraceIT

Quality assures 

data



Farmers user journey

Ready for dev - TraceIT (figma.com) in Danish

https://www.figma.com/proto/YC2qOE3uChcQARXVdn7EPh/TraceIT?type=design&node-id=1103-3017&t=W2RDWbHrFetnWtPB-0&scaling=min-zoom&page-id=916%3A2426&starting-point-node-id=1103%3A3017


• https://www.figma.com/proto/YC2qOE3uChcQARXVdn7EPh/TraceIT?type=desi
gn&node-id=1103-3017&t=W2RDWbHrFetnWtPB-0&scaling=min-zoom&page-
id=916%3A2426&starting-point-node-id=1103%3A3017

https://www.figma.com/proto/YC2qOE3uChcQARXVdn7EPh/TraceIT?type=design&node-id=1103-3017&t=W2RDWbHrFetnWtPB-0&scaling=min-zoom&page-id=916%3A2426&starting-point-node-id=1103%3A3017
https://www.figma.com/proto/YC2qOE3uChcQARXVdn7EPh/TraceIT?type=design&node-id=1103-3017&t=W2RDWbHrFetnWtPB-0&scaling=min-zoom&page-id=916%3A2426&starting-point-node-id=1103%3A3017
https://www.figma.com/proto/YC2qOE3uChcQARXVdn7EPh/TraceIT?type=design&node-id=1103-3017&t=W2RDWbHrFetnWtPB-0&scaling=min-zoom&page-id=916%3A2426&starting-point-node-id=1103%3A3017
















SEGES INNOVATION
- non-profit research and development organization

We deliver 

INNOVATION, RESEARCH 

& KNOWLEDGE 

for future farming and food 

production


	Slide 1: The farmer of the future uses artificial intelligence, climate mitigation measures and  provides traceability
	Slide 2: Yield prediction – why is it interesting? 
	Slide 3: Data used
	Slide 4: Models 
	Slide 5: Part B – Yield data (FDB) 
	Slide 6: Part B - Analysis
	Slide 7: Results- part B
	Slide 8: Yield prediction at field level
	Slide 9: The number of yield registrations is important for prediction accuracy
	Slide 10: Yield prognosis in winter wheat 
	Slide 11: Climate mitigation measures – field trials in spring barley  
	Slide 12: Climate mitigation measures – field trials in spring barley 
	Slide 13: Product Vision
	Slide 14: Why TraceIT?
	Slide 15: TraceIT
	Slide 16: Farmers user journey
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

