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This thesis titled “Study on mechanism and gait control of a quadruped walking robot for slope and large
obstacle climbing” is composed of six chapters.

Chapter 1 describes the background and purpose of this study. Quadruped walking robots have high terrain
adaptability compared with wheeled or crawler robots and it is expected to be utilized for various works
on rugged terrain such as construction, transportation on mountainous area. However quadruped walking
robots for large obstacle climbing have not been studied enough yet. Therefore it is necessary to study
mechanism and gait control of a quadruped walking robot appropriate for large obstacle climbing.

Chapter 2 discusses about optimization methods of walking motion considering actuator characteristics
for walking motion such as slope and large obstacle climbing, which essentially requires positive power.
Basic strategy to derive energy—efficient walking motion is clarified by the simulations of the body rising
motion. To estimate energy consumption of the robot in the simulation, ideal actuator model and realistic
actuator model is considered

Chapter 3 discusses optimal gait control of slope walking motion by quadruped walking robots
Energy-efficient slope walking motion is investigated using actuator models and the strategy to derive
energy—efficient walking motion discussed in chapter 2. Then, characteristics of several parameters to
decide optimal slope walking motion is explained

Chapter 4 proposes a quadruped walking robot for large obstacle climbing named TITAN XII and discusses
its mechanical designs and control systems. TITAN XII is equipped with active ankles to change the body
posture widely maintaining stability and active wheels to utilize advantage of high terrain adaptability
of walking robots and high speed and energy efficiency of wheeled robots

Chapter 5 shows the experimental results performed by the mechanical model TITAN XII. Basic performance
of TITAN XII for large obstacle climbing is confirmed and the validity of simulation results in chapter
2 and 3 is confirmed by several experiments

Chapter 6 summarizes the conclusions and future work of this study
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