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Research Status of Flexible Wing Bionic Underwater-aerial Cross-domain Vehicles
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Abstract Due to the capability of sailing in both water and air, underwater-aerial cross-domain vehicle has
maintained high research interest in recent years. The vehicle has wide and bright application prospects in both
military and civil field, as it can not only complete underwater reconnaissance and detection, but also realize
high-speed cruise and covert penetration. The vehicle needs to complete the process of entering and exiting water
autonomously, which results in the bionic research on some animals that can cross the water-air interface and move
in two mediums has also become the focus of continuous attention. Flexible materials are more consistent with the
body structure of some creatures, and flexible wings are helpful to solve some problems that exist in rigid wings, thus
flexible wing bionic underwater-aerial cross-domain vehicles have broad research prospect. The existing rigid wing
bionic underwater-aerial cross-domain vehicles at home and abroad are briefly introduced. The research results of
flexible wing bionic underwater-aerial cross-domain vehicles are introduced in detail, and the difficulties that may
arise in the development of the flexible wing bionic underwater-aerial cross-domain vehicles are discussed.
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Fig. 1 Classification of representative underwater-aerial
cross-domain vehicles
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Fig. 2 Quadrotor cross-domain vehicle by Paulo
Drews Jr of Brazil
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Fig. 3 Quadrotor cross-domain vehicle by
Oakland University
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Fig. 5 Eagle Ray fixed-wing cross-domain vehicle by
North Carolina State University
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Fig. 6 Cross-domain vehicle with water jet propulsion by
Imperial College London
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Fig. 7 Underwater-aerial cross-domain vehicle by
Imperial College London
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Fig. 8 Gannet-inspired cross-domain vehicle by
Beihang University
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from Northwestern Polytechnical University
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Fig. 12 Seagull-inspired cross-domain vehicle from
Massachusetts Institute of Technology

232 HFRERAITE
2015 4F , {8275 E P2 T.2% B2 i SIDDALL 252

Bt T — A7 S R SR R RG] Tk A i
A BN 3 % BEAS CO, ESKE ™ A 5 i - 4 8
P LA T A RO R T, AT ARIE L 5 4 XS 1Y
KA CO, FIREIL, WA 13 Frs . %A AT
e HA S S R EIENLIE , (15 HAEK T AT
Frint A e /ME

B 13 ®HFEEIZERAEKSWENRMITS
Fig. 13 Ornithoteuthis-volatilis-inspired cross-domain
vehicle from Imperial College London
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Fig. 14 Ornithoteuthis-volatilis-inspired cross-domain
vehicle from Beihang University
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Fig. 15 Jellyfish-inspired cross-domain vehicle by New
York University
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Fig. 16 Stingray-inspired cross-domain vehicle by
Nanjing University of Aeronautics and Astronautics
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Fig. 17 Insects-inspired cross-domain vehicle by
Harvard University
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