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This dissertation describes a research with respect to humanoid free climbing robot.
The design, implementation, and experimentation of humanoid climbing robot are
ipresented. The goal of my research is develop a humanoid climbing robot , whichj
can climb up autonomously a vertical climbing wall while using the climbing
itechnical similar to those develop by climber. It means that humanoid climbing
robot uses only his hands and feet to make contact with terrain feature to maintain
static equilibrium.

[n order to develop humanoid robot in a similar way, four fundamental challenges
must be addressed: robot design, sensing, motion planning and motion control. Our
work focuses on robot design (including sensors) and motion planning. At that
oint, our robot is an integrated system consisting of a sensing system and global
and local planner running offline.

The presented robot can be modified to improve the inherent ability of the humanoidj
robot to climb complex terrain. It may also lead to better performance and make
other issues easier, such as motion planning and control. Therefore, our work starts
with rudimentary analysis of mechanical structure and kinematic aspects of
humanoid robot. Then, the climbing robot simulation was design to optimize
lperformance, in particular to maximize the work-space reachable by the robot hands.
In addition, a 3D humanoid climbing robot is built and simulated in Matlab-
Simscape environment, and next, this model is used to perform statics and dynamics
Imotions as some basic climbing motions.

In the motion control part, the method to calculate reachable area and equilibrium
line segment to keep balance is presented considering the equilibrium condition in
order to perform motion control. A four limb model is analyzed to clarify those
useful climbing technical should be apply for humanoid climbing robot.
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[n the motion planning part, this dissertation focuses on a path planning and local|
Iplanning algorithm for humanoid robot wall climbing as the initial phase of our
development. The first step is to acquire a depth map to extract accurate information
about climbing holds on the vertical wall. Secondly, we propose a global planning
algorithm for the humanoid robot using data from Kinect. The proposed algorithm
ensures that the climbing robot finds the best route to climb up the wall. During
climbing, the humanoid robot utilizes the local planning algorithm, based on quasi
static equilibrium, to adjust its body posture in order to remain in equilibrium state.
Finally, all algorithms are evaluated with a simple practical example for a humanoid|
climbing robot system, and its effectiveness is demonstrated experimentally in a real
environment.
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