
Modelling and imaging of growing plants 
MSc Project in Applied Mathematics (Numerical Analysis) 

Student: Merel te Hofste 
Supervisor: Neil Budko 
Project start date: March 1, 2020 
 

 
 
Project description 
 
The problem of quantifying the growth dynamics of plants from time-lapse images is 
important for determining variety-specific characteristics and subsequent breeding. Plants 
have a complex three-dimensional structure consisting of stems and leaves that expand, 
elongate and bend at individual rates. It is often impossible to achieve a full 
three-dimensional reconstruction of the plant shape from a limited set of multi-angle images. 
The goal of this project is to bypass the full shape reconstruction and directly retrieve the 
growth parameters from the available three-angle images taken at two/three-day intervals 
over a period of several weeks. First, the plant outline and, if possible, the outlines of its 
parts must be identified in each image. Second, the mathematical transformation between 
the plant outlines on consecutive dates will be estimated. In particular, one is interested in 
the relative motion of specific contour points or parts and in the relation of this motion to the 
local expansion rate of the leaves. 
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