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Manipulator Path Generation Based on Contact Information
to Simplify Motion Teaching

∗R. Takami Y. Kasahara F. J. Arjonilla Garćıa 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.
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Fig. 13: Cost of joint angle space generated by the

method with g
θ
1 .
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Fig. 14: Cost of joint angle space generated by the

method with g
θ
1 mapped to hand position space.

ú:UOs�ÔùxsgM²U���csgU��s

M}�Z�pxs8&ÏwM�:»qfw¤AÉ¢�
:q4:x{�wh��X£��a�miZ!Ë`h
AÉ:üwM�:»�;Mosg�æloM�}s8
&ÏU¯µÄw¤ú�èlh\qps8&ÏwM�:

»U7qqs�|fw�ws8&Ï��qt\R`h
M�:»wOúUs8&ÏwM�:»t°�`o&Ï

U.YpVsTlhqßQ���}fwh�|7&=
ðJwrO�!Ëb�\qpr>DóqßQ���}

5 At

�Z�px�otpV�7�vw­ÔT��¥ØC

�éØ¿ÄU×üp��`o�^\R�×�pæOM

Ow���è$q`|éØ¿ÄU&ÏåHÌt�¥q
w�ît����b��®·ï±ØC�;Mo�[`

h¯µÄ�:w7�=t��&Ï×�.YMO���

`h}�æ�px�æZ�w]Jq`o�[héØ¿
Äwùpw�îs����h&Ï\R�����í�

q��¯Sí�w�Mp¯µÄ�:w�[�æO\q

pîq`h}UÂx³Ûáè�³ãïÍp|�N�{
�`h 3Íi 3×�Sw�^\RtmMoæM|ùp
w�îs�wh�w¯µÄK�wMOqs`wMOq

pz±`|ùpw�îs�wh�w¯µÄK�wMU
�sM.Ys:|yÌ�pw&Ï\RUDópK�\
qU¬ÝpVh}�h|ùpw�îs�wh�w¯µ
ÄK�wMOp�Ë�úqw�î�s�`h&Ï\R

UpVsMÔùUK�\q�¬Ý^�h}¯µÄwü
Íw¬åÑ�¬Ý`hq\�7&=ðJwrOUj¼

p&Ï.Ytæ
`hqßQ��|�wrOt!Ëb
�\qpr>DóqßQ���}
��w]Jq`ox|²\`hÁtrt��ðJt
0`o7&=-�wrOwU||qO�-�U&g�

VWDUWWDUJHW

Fig. 15: Cost of hand position space generated by the

method without gθ1 .
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Fig. 16: Cost of failed path generation g
θ
1 .
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