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Abstract : The prominent advantages of binary manipulators over general manipulators having continuous
joints are hyper-redundancy, high reliability and high task repeatability. Thus binary manipulators with many
modules can be operated effectively under tough and complex work conditions. However, as far as the
inverse kinematics is concerned, even the popularly-used Ebert-Uphoff algorithm cannot efficiently deal with
binary manipulators having many modules due to its enormous memory requirement for real-time calculation.
To overcome this limitation, we develop the inverse kinematics algorithm of binary manipulators based on
optimization method. The states of binary joints are treated as design variables and the distance between the
target and the end-effecter of the manipulator is constrained during the optimization. Using the proposed
method, the inverse kinematics problem of three-dimensional binary manipulators having more than 30
modules can be solved within few seconds with small memory requirement. Furthermore, manipulation
considerations such as operation power minimization can be easily incorporated into the proposed method
with slight change of the formulation.
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Abstract : Vibration characteristics of a small stand alone W/T(wind turbine) system are experimentally and
theoretically investigated. Vibration is monitored on a wind turbine structure model and the data are analysed
with the analytical results. Resonance problem is investigated under various operating speed. To predict the
resonance speed of W/T, Rayleiy-Ritz method is applied to the tower-guy cable coupled system. The effect
of the cable tension on the vibration characteristics is considered experimentally and analytically. Results of
the study are utilized to design the stable structure of small size wind turbines which consist of the pivoted
tower and the guy cable.
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