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Abstract
The performance of a mobile robot can be improved by utilizing different locomotion modes in various terrain conditions. This
creates the necessity of having a supervisory controller capable of recognizing different terrain types and changing the
locomotion mode of the robot accordingly. This work focuses on the locomotion strategy selection problem for a hybrid legged
wheeled mobile robot. Supervisory control of the robot is accomplished by the terrain recognizer, which classifies depth images
obtained from a commercial time of flight depth sensor and selects different locomotion mode subcontrollers based on the
recognized terrain type. For the terrain recognizer, a database is generated consisting of five terrain classes (Uneven, Level
Ground, Stair Up, Stair Down, and Nontraversable). Depth images are enhanced using confidence map based filtering. The
accuracy of the terrain classification using Support Vector Machine classifier for the testing database in five-class terrain
recognition problem is 97%. Real-world experiments assess the locomotion abilities of the quadruped and the capability of the
terrain recognizer in real-time settings. The results of these experiments show depth images processed in real time using
machine learning algorithms can be used for the supervisory control of hybrid robots with legged and wheeled locomotion
capabilities.
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This
work focuses on the locomotion strategy selection problem for a hybrid legged wheeled mobile robot. Supervisory control of
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the robot is accomplished by the terrain recognizer, which classifies depth images obtained from a commercial time of flight depth
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sensor and selects different locomotion mode subcontrollers based on the recognized terrain type. For the terrain recognizer, a
Publishersis generated consisting of five terrain classes (Uneven, Level Ground, Stair Up, Stair Down, and Nontraversable). Depth
database
images
Editors are enhanced using confidence map based filtering. The accuracy of the terrai Using time-of-flight information, the system
computes the distance between the stationary trans-mitters and the onboard receiver. Global Positioning Systems (GPS),
discussed
in Section 2.5, are an example of trilateration. 8. The ARK navigation module uses an interesting hybrid approach: the
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(learns) landmarks by generating a three-dimensional “gray-level surface” from a single training image. 14. obtained
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1994]. Many researchers believe that no single sensor modality alone can adequately capture all rele-vant features of a
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