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Propositions accompanying the thesis 

H Y D R O D Y N A M I C  I M A G I N G  with 
A R T I F I C I A L  I N T E L L I G E N C E  

Detecting submerged objects at a distance 
using a 2D-sensitive flow sensor array and neural networks 

. e sensing principle of hydrodynamic imaging works on different 
length scales and can be scaled up considerably from its biological 
dimensions. (Chapters , , and , this thesis) 

. Sensing of flow in two dimensions, as opposed to the biomimetic single 
dimension, improves the accuracy and range of hydrodynamic imaging 
tasks. (Chapter , this thesis) 

. e introduced transverse flow-sensing component is more informative 
than the traditional parallel flow-sensing component as used in 
biomimetic flow sensing arrays. (Chapter , this thesis) 

. An object’s hydrodynamic signature reflects the spatial properties of the 
object itself. (Chapter , this thesis) 

. Neural networks, when tuned to avoid overfitting, are well suited to 
transform flow-sensing data into a meaningful representation that 
allows properties of a flow source to be determined. (Chapter , this 
thesis) 

. While Multi-Layer Perceptrons are more powerful neural networks than 
Extreme Learning Machines, the latter are easier to tune and therefore 
more suitable for a practical use case such as hydrodynamic object 
localization. 

. e development of a system for operation in the real world may benefit 
from testing it in a simulation, but optimizing it in the simulation may 
set you on a long and winding path. 


