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Study on Dynamic Crawling of The Five-bar Planar Mechanism
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ABSTRACT

In this paper, the dynamic crawling of a five-bar planar ‘mechanism is investigated. One complete cycle of the

crawling selected in this study consists of four different steps, i) sliding at one contact point between the mechanism

and the ground, ii) changing its configuration without sliding at two contact points, iii) sliding at the other contact

point, and iv) again changing its configuration without sliding at two contact points. In this type of crawling, the

crawling mechanism maintains the shape of the parallel structure throughout a complete crawling cycle. The modeling

algorithm for serial manipulators proposed by M. Thomas and et al.[1] is employed by introducing imaginary joints

and links which represent the contact interfaces between the one end of the mechanism and the ground, while the

other end of the mechanism is regarded as an end-effector of the imaginary serial manipulator which treats the

reaction force and torque at the contact point as external forces. Then, a complete cycle of dynamic crawling of the

mechanism is investigated through various computer simulations. The simulation results show that the stable crawling

characteristics of the mechanism could be secured when the proper configurations depending on specified frictional

constraints are met.
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Fig.1 4-step Crawling configuration
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Fig.2 Serial manipulator model of five-bar

Mechanism
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Fig.3 Balancing torque analysis of five-bar
Mechanism
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Fig4  Gravity compensation of five-bar

Mechanism
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Fig.6 A complete cycle of the 4-step Crawling

a) position trajectory of T, Y3, b) position trajectory of

joint variables, c) safety margin of friction conditions at

contact points d) trajectory of actuated torques at joints
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