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Implementation and evaluation of information extraction methods

for paths of articulated robots

(OTsubasa WATANABE and Takeshi NISHIDA (The University of Kitakyushu)

Abstract: We propose a method for encoding and decoding paths of multi-joint robots. The proposed method encodes and
stores the paths in the robot configuration space in a format that is independent of the robot's joint lengths and start and goal
positions. It also enables fast, context-sensitive decoding of the stored path information to reconstruct the path. In this paper,
we present an implementation of the proposed method using ROS and verify its effectiveness.
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(b) Path information extraction.
Fig.1 Overview of the path encoding process.
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Table 1. Algorithm of path encoding.

Given: P & (s} W(l), ,W(m),"' ,W(M), g)
Step 1: Calculate as follows:
v=g-s,
e =|v|.
Step 2: Calculate for all m follows:
™ =5+ {(w(m) - s)Te} e,
rm = [[1tm —s|| /vl
M = ||W(m) — l(m)”,
8™ = |e x (wm — 1m))].
Step 3: Output S = {R, T, 4}:
R = [r(l) ...r(m) ...r(M)] € ]RM,
T = [1_'(1) "‘T(m) "'T(M)] € IRM’
A=[sWm s ] e RM,
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Table 2. Algorithm of path decoding.

Given: §, g, S
Step 1: Calculate for all m as follows:
v=g-5,
e=1v,
Step 2: Calculate for all m as follows:
1M =3+ rmyp,
wm = J™ 4 rm)(§0m) x &),
Step 3: Output

P = (5w, wm, ., 5, g),
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(a) A 6-axis robot (b) obstacles
Fig.2 Overview of a 6-axis multi-joint robot and

obstacles in a simulation.
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Fig.3 Distribution of the search time taken to find
a path by RRT-Connect.
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(b) Joint 4 to 6.

Fig.4 Overview of the 6-axis multi-joint robot and
obstacles used in the simulation.
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(b) Joint 4 to 6.

Fig.5 Overview of the 6-axis multi-joint robot
and obstacles used in the simulation.
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Fig.6 Waypoints for each joint of the decoded path

for different start and goal.

(b) Decoded path.

(a) Original path.
Fig. 7 The paths generated by the proposed
method for the end-effector trajectory; (a)
the original path, (b) the paths decoded
by the proposed method given different

starts and goals.
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Fig. 8 Box-and-whisker plot of the time required
to generate a path from a path seed by
decoding using the proposed method for
100 possible start/goal combinations.
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