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Abstract: 

Species differentiation has been for a long time only possible for specialized taxonomists and 

agronomists. Nowadays, applications in computer vision enable a more automatized approach. 

Differentiation of plant species present on the same surface offers several benefits: highlighting 

weeds in a crop, determining the floristic composition of plant cover [1]… In the phenotyping 

context, it permits to tune thoroughly the further analysis depending on the species and their 

development stage.  

 

Hyperspectral imaging [2] is the process of analyzing an object in a continuous range of 

wavelengths including outside of the visible range.  Such an imaging technique enables much 

more thorough applications than analysis in visible light. In plant sciences, it is notorious that 

plants have an interesting behavior when exposed to e.g. infrared light. 

This contribution combines hyperspectral acquisition (using a proprietary handheld device) 

with deep learning processing in a convolutional neural network [3]. This enables to efficiently 

process an important amount of data while extracting complex features from the images. 

Detectable features include local structures such as corners, but also more complex ones like 

texture information which is significant for species identification. Moreover, in difficult fields 

such as species identification, deep learning’s ability to learn and tailor relevant features 

automatically is paramount. 

 

The hyperspectral and deep learning technology allows us to differentiate three different plant 

species present on the same surface: thistle, Creeping Cinquefoil and creeping soft grass. 

Several training sessions have enabled our neural network to discriminate the three species with 

a success rate of over 85%. An increased resolution and automatic exposure will probably allow 

us to get even better results. 

 

In the near future, we will work on other species and on the detection of several ones in the 

same processing. 

 
Figure1. Input (left), annotation (middle), output (before thresholding) (right) 
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