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Plant phenotyping is the process of measuring and analyzing various traits of plants. It 
provides essential information on how genetic and environmental factors affect plant growth 
and development. Manual phenotyping is highly time-consuming; therefore, many computer 
vision and machine learning based methods have been proposed in the past years to 
perform this task automatically based on images of the plants. However, the publicy 
available datasets (in particular, of Arabidopsis thaliana) are limited in size and diversity, 
making them unsuitable to generalize to new unseen environments. In this work, we 
propose a complete pipeline able to automatically extract traits of interest from an image of 
Arabidopsis thaliana. Our method uses a minimal amount of existing annotated data from a 
source domain to generate a large synthetic dataset adapted to a different target domain 
(e.g., different backgrounds, lighting conditions, and plant layouts). In addition, unlike the 
source dataset, the synthetic one provides ground-truth annotations for the occluded parts 
of the leaves, which are relevant when measuring some characteristics of the plant, e.g., its 
total area. This synthetic dataset is then used to train a model to perform amodal instance 
segmentation of the leaves to obtain the total area, leaf count, and color of each plant. To 
validate our approach, we create a small dataset composed of manually annotated real 
images of Arabidopsis thaliana, which is used to assess the performance of the models. 

 

Prof. Paolo Favaro 

 
 
 


