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Manipulator Path Generation Based on Contact Information
to Simplify Motion Teaching

*R. Takami Y. Kasahara F. J. Arjonilla Garcia T. Hayakawa and Y. Kobayashi (Shizuoka
University) K. Takeshita Y. Wada and Y. Nakamura (Shibaura Machine)

Abstract— There is a demand for robots that can work in place of humans with the problem of labor
shortages in Japanese industrial sites. However, motion teaching to the robot is very time consuming
with conventional methods and a heavy burden on the instructor. Therefore, we aim to make the motion
path generation automatic. The path generation generates a path that does not contact any obstacles. In
our proposed method, the instructor only needs to set the transit point and parameters, and the path is
automatically corrected based on the force information obtained at the time of contact. The parameter
adjustment process is difficult, so it will be necessary to consider making it automatic in the future.

Key Words: Manipulator, Path generation, Obstacle avoidance
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Fig. 2: Example of motion path curve.
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Fig. 10: Link length.
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Table 1: Parameter.

| Parameter | Value |

o (1,15,10,5,1)
Gy 100

Ve 0.15

Oz 0.05

ag 100

Yo 5

gg %

G 100

Ny 101
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Table 2: Success rate of path generation.
| | With g{ | Without g7 |
| Rate [%] | 80 | 50
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Table 3: Average time spent per path modification
and the number of times the path was modified and
the total time taken to generate the path.

| | With ¢{ | Without g7
Time [ms/times] 1,448 185
Number of times [times] 2 23
Total time [ms] 137,395 367,538
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Fig. 13: Cost of joint angle space generated by the
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Fig. 14: Cost of joint angle space generated by the
method with gf mapped to hand position space.
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Fig. 16: Cost of failed path generation gf.

TIToTWAERIRXR—ZOREDHILE ld~==
TMEREF SIS, £, 3L 6 BHEDOFHE
FH GO T REREA N T ORRGEE, FHETORRGELE D FE &
LTEFoN%.

BEH

1) R. Laha, R. Sun, W. Wu, D. Mahalingam,
N. Chakraborty, L. F. C. Figueredo and S. Haddadin:
Coordinate Invariant User-Guided Constrained Path
Planning with Reactive Rapidly Expanding Plane-
Oriented Escaping Trees, International Conference on
Robotics and Automation (ICRA), 977/984 (2022)

2) FEHHER, R, IR —, PHBAR v = a L —
2 N TR D 7o 0 A1 R o 2
ERBIEEDR X T X —2 0 BEEFRE, 4 33 HH
BB AT b - Y RY Y LTRE, 1A1-1 (2021)

3) filEBUE, /MRtE—, F. J. Arjonilla Garcfa ! v =¥ 2
L — XA QB ELURIR IRTHE D 72 8 DREBFFOE (L & X X
28T X=X D EHBFHEE, 5 49 FIHIES A T LY VR
v LEIEE R, C3-3 (2022)

4) =R At —, F. J. Arjonilla Garcfa @ HiffiZ2 )
{RECT L HERFALC b & 5 < 7 =1 2 L — X ORIER,
BRT 4 7R - XH b7 AFEEIBEBELE 2023,
2A1-E14 (2023)

5) AFFEGR, & AEEE, /MAti—, F. J. Arjonilla Garcfa,
FR RS BB, 71 T @ RAREEHRIC D &0 < 3 KITZEH]
CB BT HREREER LT~ = 2 L — X ORIRER,
ORT 4 7R« A b n=2 ZAGEERHAERELE 2024,
2A1-N05 (2024)

6) J. A Nelder and R. Mead: A simplex method for func-

tion minimization, The computer journal, 7 No. 4,
308/313 (1965)

7) BACVAGE, BUREAT AR OB oL —RrMEic
S\ BB - SRR [ K U C 2 )
(?@éﬂ)zﬂﬁﬁc’é‘(f, HAwm Ry bR, 36 No. 9, 645/653
2018

8) E. Todorov, T. Erez and Y. Tassa: MuJoCo: A
physics engine for model-based control, IEEE/RSJ
International Conference on Intelligent Robots and
Systems, 5026/5033 (2012)



