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Autonomous Traversing Functions on Rough Terrain for Mobile Robots
that Equips Additional Actuators in Locomotion

Ayato Yamasaki*®, Keiji NAGATANI, and Kazuya YOSHIDA

Abstract : In our research group, the project, named “networked robotic system for disaster mitigation”,
has been carried out. In a scenario of the project, a large robot surmounts debris and rough terrain to
convey small robots into half-broken buildings by using extendable ramp. Then the small robots search
victims inside of the buildings. To enable such scenario, both robots have additional actuators (additional
sub-crawlers or active rocker-link) in locomotion mechanism to traverse debris environment. In this research,
we propose strategies of autonomous (or semi-autonomous) step climbing (or descending) for such special
robots to reduce remote-operation costs with consideration of stability. These strategies were successfully
implemented on our large and small robots, and experimental results validated this approach.
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Fig.1 Slide ramp of large robot to lift-up small robots
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Fig.2 Obstacle climbing of large and small robot
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Fig.3 Strategy of obstacle climbing (6-wheels robot)
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Fig.4 Change of step height and ground clearance
according to pitch angle of large robot body
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Fig.5 Strategy of sub-crawler control (tracked vehicle)
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Fig.6 Obstacle climbing of tracked vehicle
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Fig.7 NE-stability of large robot surmounting a step
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Fig.8 NE-stability of tracked vehicle surmounting a step
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Fig.9 Dynamic simulation of large robot
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6-wheeled robot: Autonomous step climbing

Fig.10 Experiments of step climbing / descending of large and small robots
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