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Structural Design of Wheel-Legged Variable Mobile Robot
XIE Tian,ZHANG Shoujing* ,DING Dongdong, YANG Wenbin

(School of Mechanical and Electrical Engineering,Xi'an Polytechnic University,Xi’an 710048 , China)

Abstract; Aiming at the shortcomings of mobile robot’s mobility and obstacle surmount when performing search and
reconnaissance tasks in complex and changeable environment,a new design scheme of wheel-legged variable mobile robot
was proposed. Firstly, by designing the variable-diameter mechanism, the free transformation of wheel mode and wheel-
legged mode was realized. Secondly, the modified Kutzbach-Grubler formula was used to analyze the degree of freedom
of the variable-diameter mechanism. Then the kinematic analysis of the mobile robot working in wheel mode was
elaborated by using the velocity instantaneous center method, the dynamics model of mobile robot was established by
Lagrange method. Finally, ADAMS software was used to analyze the simulation experiment of mobile robot. The results
show that the robot has reasonable structure design, smooth movement, strong maneuverability and terrain adaptability.
This research makes up for the lack of terrain adaptability of single motion mode robot.
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3D model of wheel-legged variable mobile robot
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diameter wheel structure
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Figure 3  Kinematic model of robot
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Figure 4 Centroid displacement curves of

mobile robot in linear motion
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