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The Biocybernetics of Insect Vision

In the 1950’s, a group of German physicists used psychophysical 
approaches in a quest for the elementary algorithms and neural circuits 
for the perception of visual motion. They reasoned that an insect with a 
‘cortex’ the size of a poppy seed, which nevertheless showed exquisite 
motion vision, could shed light on fundamental mechanisms common 
among all seeing animals, including humans. Advances in electronics, 
genetics, and neuroscience have enabled my own research to build 
upon their classical findings, and also to expose profound weaknesses. 
We show that panoramic motion and objects are processed by parallel 
yet interacting neural pathways in the brain, and that visual control of 
flight maneuvers uses a hybrid controller in which the visual panorama 
is stabilized by smooth steering movements, while salient objects are 
pursued with rapid body saccades.
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