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Statics Analysis of Apple-picking Robot Humanoid Manipulator

Cui Peng Chen Zhi
( State Key Laboratory of Soil — Plant — Machine System Technology,

Zhang Xiaochao

Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)
Abstract

A humanoid manipulator applying to the end effector of an apple picking robot was introduced.
Substituting a tendon-actuated manipulator for the simple gripper can improve the adaptability for the end
effector to catch apples in intricate surroundings. To realize the open-loop control of the tendon-actuated
manipulator, the relationship model of the actuating force and grasping force is necessary. By simulation,
the model was established in this paper. Under the same actuating force, the grasping force of the tendon-
actuated humanoid manipulator was related to the parameters of mechanism. The virtual grasping force
was determined by the length and thickness of fingers. The distribution of grasping force was determined
by the lengthy proportions of the phalanges. The original angle between the fingers determined the radius
range of the apples. As the radius of apples increased, the virtual grasping force decreased. Frictions

could homogenize the distribution of grasping force as well as enlarge the virtual force.
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