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Shape Estimation by Bezier Curve for Arbitrary Grinding Objects
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Industrial robots are used for many purposes, especially as machine facilities. For example,

there are many tasks such as welding, assembling and grinding operations.

Grinding robots

are generally controlled by feedback control with force sensors. However, the force sensor used

for force detection by means of strain gage could be easily damaged when an impact is added.

Therefore, our laboratory has been researching a method for grinding an arbitrary-shaped target

object into desired shape by force-sensorless feed-forward and feed-back control. This research

aims to achieve construction of the robot system that can perform autonomously decontami-

nation grinding of radioactive contamination machine parts to work on decommissioning of the

Fukushima No.1 nuclear power plant. It is necessary to measure the unknown surface to decon-

taminate by our force-sensorless grinding control method. In this thesis, in order to estimate the

surface of arbitrary objects, our grinding robot traces object’s surface. After that, we get points

from the hand trajectory of the grinding robot and estimate the surface shape using the Bezier

surface. Finally, I show results of grinding experiments with the estimation surface shape data.
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Fig.1 Grinding robot
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Fig.2 Grinding robot model
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Fig.3 Experimental device

No. 18-2 Proceedings of the 2018 JSME Conference on Robotics and Mechatronics, Kitakyushu, Japan, June 2-5, 2018
2A1-E07(2)



3.1 WAKEREBER

KRWIE Figd IR TEE 4mm] O AT v L ARONE A
Wh. T T 4Ry NOEEES 0.56[ms] T, B
HIEF ] 2 10[s]), BFEIEEFEZ Y = [0,200][mm] &3 %. fHl4H)E
WD LICREMBELZRG TS 2 LN TE LR, Ao F25 T
100 [Eico>& 1EDY 7TV 72475, 1 RONHITEE &%
Z1-%, ZEfEaR Y Mo Ty EBEh S & CHOWHITE
HEETHOEHE AR YIEK L. Fig.5 [Z5 RO L CRAREGE
@ﬁﬁ%%ﬁzFg6t%¥%mf/b@fﬁ$%r? Boi

Fig.4 A plate as an object Fig.5 Grinding areas

= T — 5 B RRIHITH % TR 0 AR v | ok
KI5, SR e Ry FOFIEEERL, 3Kkt
IZ7 N L% FigT (057

By, [mm]

Fig.7 Position of hand from g

3.2 RUIHE

MR DOITIFREUIZ A 7T A oot e E v b
N5 e E LR T 2HEAITIERAT T A R IT D 220
TEREATEEN, VoS < O RSB R 5. B i
WEAERT HHATL, AT T4 I < DERMBT R D
BN, X HBBIID R WETERTES. 5BDOFERTAT L

(=

AL bEMRREREHRET 2 L2512 T, AENIERY
R A D CIRIRHEE 21T 9 .
BSG LT — & SRS OTGAR A HEE T 5 T2 DI kY

himiz W CTBRHEEZ T 5. ZolhimlE 16 MOS8 525
N L EITERSNUTORTRTZENTE D,

= Z Z Bf’(u)B? (w)by; )

=0 j=0

Pu) T a4 A o BEE TR, N RO~V Y2l
A HBERFIUTO X I ICERSNS.

Bl'(t) = nCit' (1 — )"

3.3 RNTIHEDOER

PG LA T U LARDY T o I F =2 b XY i e
T 5. ARFEOTFIES LT

L, BT — 20 b8 & RO 2V R EHIRT 2.

2, W3 WAV i ORIV D SBEEZRIRT 5

3, B DY i 2K T 5. 16 [HOSEENH—DDN
AR T S,

(10)

|u|-
£ R B
Fif e = i e
£ gl . I E 2 SR
g i @ = ki
&3 i o —— e
[ ,.._.‘..-_—-":"_ T - £ -'-""""_"‘_:_..._-—""""
. _._—:*:':'T':':"' "
s 1 -y
—mw LR .
—— .
r n..-l N T S 1o
rymml 160y i, e
v, L] tmml e
i : @
i ®
t
- e 3f
E ol -
e &
= . | T
mle - ”L{
E e .
o = =
- ¥ W
[mm] —r— " \mm] "

“r,lmm] rylmet

Fig.8 Sampling data of the plate
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Grinding areas
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