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Autonomous Walking of the Hydraulic Quadruped Robot
by the Hydraulic Power Pack and GNSS
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We developed the hydraulic quadruped robot, “Tough Runner”, for the purpose of opening up the possibilities
of hydraulic quadruped robots. In this paper, we demonstrated that this robot is able to accomplish simple missions,
specifically reaching a target from an arbitrary position by being combined with the Global Navigation Satellite
System (GNSS) and INS. The hydraulic drive system has some advantages such as high F/M ratio, and high back
drivability. This robot is composed of hydraulic cylinders and a hydraulic power pack. Both of them are developed by
our laboratory, and also installed with a GNSS receiver and an antenna in order for self-localization. That makes it

possible to carry out missions autonomously.
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Fig.1 the developed hydraulic robot
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(b) Ground
Fig.3 The schematics of the navigation task
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Fig.4 The result from the field test in the paved road
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Fig.5 The result from the field test in the ground
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Fig.6 The result from the simulation by MATLAB
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