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Bionic Navigation Technology: A Survey
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Abstract: Bionic navigation is a new navigation technology, which draws inspirations from animals
in the nature. It is an interdisciplinary research field at the boundary between cognitive science,
machine learning, computer vision, information fusion and other techniques. Recently, bionic
navigation has received great attention as it is a highly autonomous and adaptive navigation tech-
nique. This paper firstly presents a short introduction to bionic navigation, and then reviews the
developments and current trends in bionic navigation sensors and bionic navigation methods. The
review of bionic navigation sensors includes bionic polarization compass, bionic geomagnetic com-
pass and bionic compound eye. While the review of bionic navigation methods includes navigation
knowledge representing and learning, multi-source information fusion and goal-directed path plan-
ning and navigation. lLastly, we summarize the development of bionic navigation technology and
present some key research topics for further development.
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Fig. 1 The homing trajectories of a pigeon

(Reproduced from [12])
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Fig. 2 The development of the polarization compass
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Fig. 3 Illustration of the radical-pair-based magnetoreceptor
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Fig. 4 The development of the artificial compound eye
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Fig. 5 Schematic of vector-based bio-inspired navigation

(Reproduced from [75])
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