
 

+++ Deze thesis heeft een vrij sterk algorithmisch luik. Bijgevolg is dit onderwerp 
uitermate geschikt voor studenten met een interesse in het geavanceerd, 
praktijkgericht gebruik van programmeeromgevingen zoals Matlab of R; met als doel 
de predictieve modellering van mengsels. 

Setting 
Plans continuously sense changes in their environment, and adapt their behaviour in function 
of these. Plants can store and use information of light sum, intensity and day length for 
several days or more to anticipate environmental changes that might appear in the near 
future. Consequently, plants can be seen as nonlinear dynamical systems with memory that 
are optimised for growth and survival in their local environment. Plants can thus also be 
abstracted as physical reservoirs. In physical reservoir computing, inputs excite a reservoir 
that can be partially observed using sensing theologies. This can be applied to plants since 
plants sense the environment (light, water, pests etc.) and respond to these. These responses 
can be captured using cameras, leaf thickness sensors, sap-flow sensors etc. We are 
investigating this intelligence and aim to leverage it to improve greenhouse setups for 
precision agriculture where precise crop information is essential. 

PROMOTOREN 

Prof. dr. ir. Francis wyffels 

(FIR) 

Dr. ir. Michiel Stock 

BEGELEIDERS 

Ir. Olivier Pieters 

RICHTINGEN 

alle 

MEER INFO 

Olivier.Pieters@UGent.be 

Evaluating plants as intelligent sensors for 
precision agriculture

Goal 
During this thesis, we will evaluate this hypothesis (that plants are physical reservoirs) 
through a simulation based approach. To this end, and overview and evaluation of state-of-
the-art crop models will be necessary, followed by the implementation of the most suitable 
candidate (based on existing resources). The responses measured from this simulated plant 
can readily be used to evaluate the performance and characteristics of the reservoir. 
Additionally,  a physical experiment can be performed where the plant responses are 
monitored and a comparison is made between the results from the simulated and physical 
plant. 
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