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Development of Impedance Controlled Polishing Robot with Rotational Type Tools (3)
- Polishing Robot System with Impedance Model Following Force Controller -

Fusaomi Nagata, Keigo Watanabe
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Desired contact force +/ (f,)” + (f,)* | 1 [kaf]
X-directional profiling velocity x,(k)/At | 5[mm/s]
Desired inertia coefficient M, M, | 0.01 [kgfos?/mm]
Desired damping coefficient B, B; | 20 [kgfos/mm]

Force feedback gain K ;, K 1

Integral control gain K,;, K5 0.0001
Position feedback gain K, K 5 0.008
Orientation feedback gain K s 0.002
Sampling width At 10 [msec]
Sampled force sensor data m 20

godooooboooobobobobooobobo
00000000 1kef0O0OO0ODOOO0O StartO 0O
0 Turn 00O00OOOO0OODOOODOOODOOODOO
O0OCase 100() 000000 DOCase 200(6) O
O000O0O0OCase300(7) 0000000 3000
gofd0oooboooobobobobooobobo
OO000O0O0oooogo 25050 gf0ecm?20000
ooooorPrO0000ooO0dO000oOooDboDoooo
gooooooog

% 2.5” % 0.05 ~ 1.00 [kef] 13)

O00000XO0OO0OO0O0O0 520mmO00Q0o0O0n
0000000000 00000 O-10000
4-1Case:1000000D0OGIOOODDOO
O00000000000000000000000
O00000000000000000000000
O00000000000000000000-200
O000000000000000 Z-Y-ZOOOOO
O[[0x0 0000000-900000000000
O00000000000000000000000
O00000000000000000000000
O00000000000000000000000
O00000000000000000000000
ooo

T T T T T

,,,,,,,,, Reference
Response

Contact force [ kgf ]
o
o]

00 20 40 60 80 100

Time[s]
0-90GUO0D000O0D0D0DOO

4-2 Case200000000GIOOODOODO

OO0 000000 OoooooG oooooooo
gooboooooooobobobooobbbooobod
O000000o0ooooooooooooo-100
gooboooooooobobobooobbbooobod
ggo
wer Reference |
14+t Response |
gl.Z-H" I 1
= 1.0 H hutfbenlilinal oLy Wf“}'
- 1 et o el
S 08 _
8 o6 ]
5
O 04r 1
0.2} 1
0 1 1 1 1 1
0 20 40 60 80 100

Time[ s]
0-100GUO0D0D0D00oOooO



e Reference
val ——Response
= 12t 1
ko)
2 10 _H}Juul b ||le M. ! WWHWMH bl ,II Sl |
5 LO[|Hie R
:g 0.84 1
8 06 _
5
O 04r 1
0.2} 1
. ‘ ‘ . ) .
0 20 40 60 80 100

Time[ s]
0-1100QUoo0booooooo

4-3 Case:300000000M@ODOODODO
00000 oO00D0D0o0DoDooooooooooo
coboooobooobobooobobooboooobooaon
coobbooooooobbooobooooooooo
coobbooooooobbooobooooooooo
oooooo0oo-10000000000D00OO00O
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
ooooboood

50000
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
coobobooooooobobooobooooobooooo
OO0O0o000o0O0oobOOooNCOOOODOOODOO
cooboboooooobooboboboobooooobooooo
cooboboooooobooboboboobooooobooooo
cooboboooooobooboboboobooooobooooo
cooboboooooobooboboboobooooobooooo
000000000000000O0OOOOoOoOcCAD/
CAMOOOOOOOOO0OOOOOOOOoOOoOOoOO
cooboboooooobooboboboobooooobooooo
cobooooboooboboooboboobooobooaon
O0Oo0O0o0O0oooOOoooooobooooo®-""000

ocoobooooo

ooo

O0o0o0o00o000000 9000000 11000
oooooooobobooboboobobooboobobooboooon
oooooooobobooboboobobooboobobooboooon
oo

gooad

) 0o0O0o0oOo0oOobooogob1oooogoo croo
gopoobooooboooooobooboobooo
OO0D0OO0OO0O00O0O0OVd.66, No.3,p. 473-477 (2000).

2) F. Nagata, K. Watanabe, et a.: An Experiment on Profiling
Task with Impedance Controlled Manipulator Using Cutter
Location Data, Procs. of the IEEE International
Conference on System, Man and Cybernetics (SMC'99),
Tokyo International Forum, p. 848-853 (1999).

3) F. Nagata, K. Watanabe, et al.: Position-Based Impedance
Control Using a Fuzzy Compensator, Procs. of the 3rd
International Conference on Knowledge-Based Intelligent
Information Engineering Systems (KES99), Adelaide,
Australia, p. 125-128 (1999).

4) F. Nagaaand K. Waanabe: An Experiment on Sanding task
Using Impedance Controlled Manipulator with Vibrational
Type Tool, The 3rd Asian Control Conference, Shanghai
Worldfield Convention Hotel, p. 2989-2994 (2000).

5) F. Nagata and K. Watanabe: Teaching System for a
Polishing Robot Using a Game Joystick, The 39th SICE
Annual Conference (SICE'2000), International Sessions,
lizuka, Fukuoka, (accepted).

6) 00000000 O0OOOOOoOoOoooooOogo
0oooooo, (1992).

7) F. Nagataand K. Watanabe: Polishing Robot with Human
Friendly Joystick Teaching System, International
Conferance on Machine Automation (ICMA2000), (accepted).

8) F. Nagata, K. Watanabe, et al.: Polishing Robot Using a
Joystick Controlled Teaching system, |IEEE International
Conference on Industrial Electronics, Control and

Instrumentation , Nagoya Congress Center, (accepted).



