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Vision operates in closed-loop. Behaviour constantly influences the distribution and pattern of
light on the retina. Eye, head and body movements of animals are organized to either
facilitate extraction of visual information — for instance by keeping still or by separating the
effects of rotation and translation in the optic flow field — or to generate specific visual
information — as in the case of motion-based distance cues. | will briefly review examples of
how the organization of behaviour in very different animals is driven by the same, universal
needs of visual information processing in the context of flight control and image stabilization
(Zeil et al. 2008).

| will then document the intimate inter-dependence of visual information processing and
behavioural organization by discussing the way in which insects learn and use views for
homing. Homing insects are known to be guided by visual memories of the goal environment
(Zeil et al. 2003). They acquire these visual representations during highly structured and
elaborate learning flights on departure. The organization and the dynamics of these learning
flights are surprisingly similar across different species of wasps and bees, indicating that they
reflect fundamental requirements of view-based navigation (Zeil et al. 1996). To understand
what the insects are looking for during their learning flights and how they use what they see
during learning to guide their return, we have used a robotic gantry to move a panoramic
imaging device along the flight paths of learning and homing wasps (Zeil et al. 2007). We then
determined how image differences develop throughout a learning flight and identified which
views guide the insect’s return.
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