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Seed health

Seed germination and vigour

Other seed determination and purity

Developments in research



The electromagnetic spectrum
RGB, multispectral, hyperspectral



Seed health in Spinach Seed by multispectral
imaging

Our first presentation on multispectral imaging during
the ISTA congress in Cologne, 2010



Recent publications - seed health

University of Belgrade, Serbia 2022

https://doi.org/10.1038/s41598-022-08352-4



Seed germination and seed vigour





Discriminate spinach and radish seeds

RGB view of radish seeds
RGB view of spinach seeds

nCDA transform on multi-
spectral image enhances 
color contrast between 
spinach and radish.



Other seeds determination - spinach
Classifier performance on a test 
set with 57.115 seeds

2018: Classification 99.9 on 
spinach and >97% on weed
seeds

Current status, 2024: 99.8 –
99.9% on weed seeds



Today the technology actively used in the 
seed processing line in Vikima seed

Kim Nielsen, Vikima Seed, pers. comm.



ISTA Special Project: New Technologies for Other 
Seeds Determination, 2023

PT 13-3 Oilseed rape



Overall recall / retrieval rate
Summarized comparison between the average recall of Net A-C and 
the retrieval rate from the ISTA PT-tests across all weed species.
• Row 1: The number of weed species, where the average recall is 

greater than or equal to the retrieval rate (38)
• Row 2: The number of weed species, where the average recall is 

greater than or equal to the retrieval rate (24)

Weeds were not classified to species level



Other seeds determination - classification to 
species level
• An area with much research and many recent publications

• Concerns weed seeds, agricultural and horticultural crops

• Typicly high accuracies (up to 100%) but based on small sample sizes
(training sets < 5.000 seeds) and local models

Mortensen et al., 2021
https://doi.org/10.3390/agriculture11040301

Development in seed industry:  PT tests performed (Bayer 
Crop Science, DLF ……)



Other seeds determination - classification to 
species level
• The current research indicates that the potential is there

• To advance further towards robust and global models more work
is required

• ISTA can play a role in accommodating a reference library to 
secure validated, reliable training sets of work samples

• Collaboration between research, ISTA and the seed sector is 
important to secure progress



Thank you 
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