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WP3 tasks (from the project description):

• T3.1. Compare pros and cons of different flight altitudes and RGB vs multispectral imaging for 

different purposes (proxies for leaf area index, plant height, vegetation indices, phenology) and provide 

data for the modeling in WP5. 

• T3.2. Test out new drones and cameras as they become available and provide updated imaging 

protocols as technology is improving. 

• T3.3. Test out and optimize low altitude UAV flights for high-resolution imaging to be used for the 

deep learning based automated feature detection tasks in WP4 (head counting in cereals, plant counts 

in potato). 

• T3.4 Compare lab instrumentation and imaging technologies for seed phenotyping, focusing on 

seed morphology traits (test weight, thousand kernel weight) that can be linked with stress 

responses detected by UAV imagery in the field.
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• MASBASIS yield trial

–300 spring wheat lines at two reps

–Separate plots for biomass measurements

• Robot field yield trial

–24 historical spring wheat cultivars

–Two N-levels x 2 reps
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Field trials and cameras used

Micasense 

RedEdge-M

Phantom 4 

Multispectral  

(P4M)

Phantom 4 (P4)
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Overview of gathered data

Data Camera Field

Spectral bands for trait prediction Micasense RedEdge, 

P4M

MASBASIS

RGB for biomass and height 

estimation

P4M, P4 MASBASIS, Robot field

Different altitude for head detection P4M, P4 Robot field

Hourly flight data during a day to 

investigate effects of sun angle

Micasense RedEdge, 

P4M

Robot field
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P4MMicasense

Multispectral time series data

- Robot field 2021



• Weekly flights during the season

• Tested for prediction of in-season biomass 

and grain yield using machine learning

• Some minor differences in performance:

– P4M performs best around crop 

physiological maturity 

– RedEdge-M has its peak performance at 

heading stage. 

• Overall, no significant difference in trait 

prediction performance 
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Camera comparison

Shafiee et al., submitted



• Phantom 4, 20 m altitude, 80% frontal and 85% side overlap

• Plant height = digital surface model (DSM) - digital terrain model (DTM)
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Plant height estimation using RGB imaging

Henrik Lassegård 

master thesis

Dec 2021 



• Comparison with ground truth in 3 different trials

• Median values show good correlations, but underestimates true plant height
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Plant height estimation using RGB imaging

r=0.87 r=0.90 r=0.89

Henrik Lassegård 

master thesis

Dec 2021 



• Growth dynamics can be followed in high resolution based on time series data
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Plant height estimation using RGB imaging

Henrik Lassegård master thesis, Dec 2021 



• Effect of N-level fertilization on plant height estimation – challenging to capture true 

plant height in less dense canopies.

Plant height estimation using RGB imaging
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Henrik Lassegård master thesis, Dec 2021 



• Focus on head detection using low-altitude UAV flights
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Plans for 2022 season

• Collaboration with the Global Wheat 

Head Detection Challenge

https://doi.org/10.34133/2021/9846158

• Testing of 8 m altitude flights in 2021, 

RGB imaging with Phantom 4:

https://doi.org/10.34133/2021/9846158


• Establish links between stress captured 

by UAV imagery and seed traits

• Comparison of lab instrumentation
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Image-based seed phenotyping – starting in 2022
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