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Edge Detection

In order to move the body of a walking robot translationally, rotationally, and step over the

obstacles, the walking robot must have at least 3 degrees of freedom for each leg. Therefore each

leg of the general walking robots can be composed of 3-link system with 3 revolute joints. In this

paper, the closed form of inverse kinematic solutions is shown for this general 3R linkage.

Moreover, in order to have efficient walking volume in rough terrain, the workspace of each leg

is obtained considering the twist angles and the offsets in D-H parameters. When we design a

walking robot, the information of the walking volume is needed for planning desired trajectories
of the feet effectively. Appropriate knowledge of the walking volume can also be used to

maximize linear or angular velocity or minimize power or stress. However, since it is impossible

to obtain the information of walking volume in 3-D space directly from the kinematic equations,

the walking volume can be searched through the edge detection algorithm using the triangle

tracer with closed form inverse kinematic solutions. In this study, we present the closed form

inverse kinematic solutions for 3R linkage model, and the walking volume of 6 legged walking

robot which is modeled after the darkling beetle, Eleodes obscura sulcipennis, through the method

of edge detection for an arbitrary 2 dimensional shape using small triangle tracer.
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Table 1 D-H parameters of right front leg for a

beetle
; & ai-1 d, Grin Omax
(deg) | (mm) | (mm) | (deg) | (deg)
1 141° 3.38 -2.81 |-114.2°| -4.2°
2 100.4° | 0.24 16.24 | -20.2° | 89.9°
3 -27.9° | 3.02 0 -29.6° | 110.4°
4 0° 6.93 ~l3.l9J

Table 2 D-H parameters of left middle leg for a

beetle
; @ @iy di Oroin Omax
(deg) | (mm) | (mm) | (deg) | (deg)
1 147.6° | 0.21 -3.47 | -161.8°| -46.8°
2 1-100.7°| 1.34 37.35 | -85.2° | 24.8°
3 11.3° 4.58 0 -113.4°| 26.6°
4 0° 7.48 | -35.29

Table 3 D-H parameters of right hind leg for a

beetle
; @1 @ di Binin Omax
(deg) | (mm) | (mm) | (deg) | (deg)
1 136.4° | 3.38 -2.81 1-108.2°| -43.2°
2 98.6° 0.24 16.24 |-110.5°} 24.5°
3 -12.6°; 3.02 0 26.2° | 166.2°
4 0° 6.93 | -13.19
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