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Despite having eyes with less than ten thousand pixels and a brain with less than a 

million neurons, hoverflies are capable of complex visually guided behaviour. This 

system can provide insights to how our own visual system works and how to 

design autonomous machines. To gain these insights an arena was constructed 

that could be used for behavioural tests of the visual system of hoverflies. This 

arena was successfully optimized to encourage a more natural behaviour, by the 

addition of homogeneous light and by covering the walls in grass. In addition 

several panorama pictures were taken of hovering site for hoverflies. These 

pictures were analysed for common features. These common features were found 

to be the presence of food plants, cover from at least one side by vegetation and an 

open area that the flies were facing. 

 

Hoverflies have received their name by their hovering behaviour. During their highly 

territorial mating behaviour the males are actively chasing away other males that intrude 

on their territory and they are actively pursuing females for prospective mating. This 

eagerness to respond to targets should be possible to use in behavioural studies of the 

target detection in flies. In order to perform these tests, a test arena that encourages 

natural behaviour must first be constructed. In this project a large aquarium was modified 

to provide a natural environment that could be used for behavioural experiments. After 

several modifications the behaviour of the flies in the arena became more natural. When 

the light in the arena was made more homogeneous and the walls were covered with 

grass, the flies became more prone to investigate the different food sources in the arena 

and less interested in trying to escape.  

 

Several 360° panorama pictures were also taken at typical hover sites. These images were 

analysed for common features. In a majority of the analysed panorama pictures the flies 

were found to be hovering close to food plants overlooking an open area with at least one 

of their sides covered by nearby plants. Many of the panorama pictures were also found 

to contain visual features that together formed a curve with its bottom in an opening in 

the vegetation that the hovering fly was facing and its two tops near the vegetation 

straight behind the hovering fly. 
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