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This research project has developed a robotic manipulator and an algorithm of
evaluating stability of surrounding objects for disaster response. To achieve force measurement with high
dynamic range including a non-zero specific minimum value and a very large maximum value, a variable
stiffness mechanism (VSM) having a closed-loop mechanism driven by a couple of motors and a leaf spring
connecting a static link and an output link was designed. Both angular displacement and rotational
stiffness of the mechanism can be changed by using the principle of differential drive and adjustable
effective length of the leaf spring.

In order to evaluate how target objects easily collapse or are suitable for supporting effective load, an
algorithm called tactile sensing scheme was formulated. This algorithm validates stability of surrounding
objects based on visual information measured by TOF sensor and force information obtained by measured
displacement and given stiffness of the VSM.
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