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Study of an Amphibious Leg-Wheel Hybrid Mobile Robot ,"'Ferret"
~Development of a Butterfly Walking First Prototype~
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Abstract — This paper proposes a new type of amphibious leg-wheel hybrid vehicle called Ferret. This concept
uses the vehicle body for locomotion, thus simplifying the design and actuation. The vehicle consists of four legs
each with an independently driven wheel. An additional actuator rotates the legs completely around it’s supporting
axis. The vehicle’s body was made in one piece to ensure high dust and water-proof. This vehicle has high also mo-
bility: on flat ground it is driven by four active wheels, and it is able to climb up and down stairs using its legs. It is
able to steer by skid steering. The vehicle weighs 22 kg (including battery) and has been tested at speeds of 1.4 m/s
on flat ground. Stair climbing experiments both indoors and out verified the mobility and robustness of this concept.
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Fig.1 Overview of rescue activity
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Fig.3 Sequence of Butterfly Walking
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Fig.4 Overview and Dimensions of “Ferret”
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Fig.5 Ferret Vehicle Leg Design
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Fig.7 Experiment of going up stairs (R:145, T:270)
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