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Workspace research on quadruped robots with
hand-foot-integrated function

Wang Liangwen * ,Li Ansheng” ,Tang Weigang ™ ,Du Wenliao* , Wang Chuanpeng *
(" Zhengzhou University of Light Industry , Zhengzhou ,450002 )
(™ Zhengzhou Yutong Heavy Industries Co,Ltd. ,Zhengzhou,450052 )
Abstract

Based on the computer aided geometric method , the workspace of posture-varing quadruped robots with hand-
foot-integrated function was studied by using the grid partition way combined with the software of Matlab, VB, Solid-
Works, to sove the difficulty that the analytic method is hard to obtain a forward kinematics positive solution of quad-
ruped walking robots. The study shows that the motion feasible region forms from the structure conditions of the ro-
bots, the constraint space comes from the robot overall stability conditions, the constraint space changes with the ro-
bot posture and the grabbing weight,and the intersection part of the motion feasible region and the constraint space
forms work space. Based on the discussion about the relation between workspace and robot stability, the stability cri-
terion of the robots is given,and the solution process of the total centroid position of the robots is described. The au-
tomatic computing system of workspace was developed and an example was illustrated. The above theory was verified
through simulation and actual capture. In this kind of robots, the parallel mechanism carries serial mechanism to
form the structure of combined mechanism model,and the proposed theory is of universal significance for workspace
research of this kind of combined mechanism.

Key words ; quadruped robot, workspace , hand-foot-integrated function, stability , geometric method



