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Abstract

The ability to navigate in a complex environment is crucial for both animals and robots.
Many animals use a combination of different strategies to return to significant locations
in their environment. For example, the desert ant Cataglyphis is able to explore its
desert habitat for hundreds of meters while foraging and return back to its nest precisely
and on a straight line. The three main strategies that Cataglyphis is using to accomplish
this task are path integration, visual piloting and systematic search. In this study, we
use a synthetic methodology to gain additional insights into the navigation behavior of
Cataglyphis. Inspired by the insectâ€™s navigation system we have developed
mechanisms for path integration and visual piloting that were successfully employed on
the mobile robot Sahabot 2. On the one hand, the results obtained from these
experiments provide support for the underlying biological models. On the other hand, by
taking the parsimonious navigation strategies of insects as a guideline, computationally
cheap navigation methods for mobile robots are derived from the insights gained in the
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