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Multi-legged Walking Robot Using Complex Linkage Structure
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ABSTRACT

Generally, multi-legged walking robots have excellent mobility in rough and uneven terrain, and they are deployed
for the safety of rescuers in various disaster environments. However, as each leg is driven by a number of actuators,
it leads to a complicated structure and high power consumption; therefore, it is difficult to put them into practical
use. In this article, a new concept is proposed of a walking robot whose legs are driven by a complex linkage
structure to overcome the deficiencies of conventional multi-legged walking robots. A double crank-rocker mechanism
is proposed, making it possible for one DC motor to actuate the left and right movements of two neighboring thighs
of the multi-legged walking robot. Each leg can also move up and down through an improved cam structure.
Finally, each mechanism is connected by spur and bevel gears, so that only two DC motors can drive all legs of
the walking robot. The feasibility of the designed complex linkage mechanism was verified using the UG NX
program. It was confirmed through actual production that the proposed multi-legged walking robot performs the
desired motion.

Keywords : Multi-legged Walking Robot(CHEE 3 Z2), Complex Linkage(5 &2 3), Double Crank-Rocker
Mechanism(0|& I 3-2717| ), Cam Structure(Z T =), Kinematic Design(”7|TAA|)
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Table 1 Basic dimensions of referred walking robot

Definition Value
robot body length & width 340, 116mm
distance between leg joints 202mm
maximum driving angle of leg 50°
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Table 2 Driving results of final walking robot
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