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Abstract
The paper presents a technology for plant growth dynamics estimation in an artificial
soilless system. The approach consists of a hardware setup for automated image acquisition, plant feeding system, conditional monitoring and a software for automatic leaves
segmentation and tracking. The software part of the system relies on a convolution neural network for instance segmentation. To train the neural network a manually annotated
dataset was made.
We conducted experiments on salad. Observations were taken for 31 days with the
fixed time frame of 30 minutes, resulting in a large image dataset for each plant. It was
shown how obtained results on instance segmentation for a particular leaf can serve for
detailed reconstruction of the dynamics of plant growth.
Datasets and source code are publicly available:
https://github.com/DmitriiShadrin/PlantGrowthDynamics.
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Introduction

Precision agriculture attracts more and more latest computation, data-intensive and engineering solutions. As computational capabilities are increasing and application of modern
robust mathematical algorithms becomes readily available, it becomes beneficial to use them
in precision agriculture. Plant phenotyping by using of an image-based approach opens a
wide avenue for automation analysis of increasing variety of plant cultivates. However, it
is one of the most challenging tasks in the area and gives us huge benefits in automation of
processes and plant function description. Using image-based approach gives us a possibility
to avoid a huge amount of empirical and heterogeneous data, parameters and models that
describe plant growth dynamics which is essential for making predictive and control models for growth conditions. Also, the number of different plants species are increasing very
rapidly and it is almost impossible to perform comprehensive analyses of each for development of a strict mathematical model that describes it growth under different conditions. The
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