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Tip position control of flexible arm by high-speed visual feedback
(OKosaku TAKAHASHI, Kazuhiro SHIMIZU and Shinichi HIRAI

Dept. Robotics, Ritsumeikan Univ.

Abstract: This paper proposes a control law of tip position control of a flexible arm using 1000Hz

high-speed visual feedback. Two-dimensional simulation using the virtual joint model is applied to

the verification of the control law. We show that the high-speed and visual feedback is effective.

Keywords: High-speed vision, Flexible arm, FPGA

1 OO0

gobooobobobooobboobobooobboon
gobbooobooobooobbooobboooboo
gobbooobooobbooobboobboooboo
000000 1000fps 0000 0000O0ODOODODOODO
gobbooobooobooobbooobboooboo
gobbooobooobboobbboobbooobo
gobbooobooobooobbboobboooboo
000000 100000000000 oooooon
gobbooobooobooobbboobbooobo
ogo

OO00D0O0O0O0OOFPGADDODODODODODOODOODO
gobbooobooobooobbboobboooboo
gobboooboooboobobbooobboooboo
gobbooobooobboobbboobboooboo
gobogoooooooo

2 OO0ODOOO

gobooobobobooobboobobooobboon
0000 Fig1OOOO

gobooooboboobbboobbooobboon
1000fps OO O CMOSOOOOOODOOFPGAODOODO
0000000000000 OoOFPGAODOOODOODO
gbbooboobooboboobobbooobooon
000000000000 0OD0O0 FPGAOOODOODOO
gobbooobooobboobbooobboooboo

777777777 —1

Il Vision FPGA e Imace data (LVDS) High-speed ||

I'_on PCI64 board Camera head ||

|

Marker
PC
Flexible arm
Motor angle data
[ Ja e

‘ D/A Converter ’*ﬂ Driver amplifier r—’ Motor

Fig.1 High-speed visual feedback control system
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Fig.2 Control of flexible arm
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Toase = Ky - (04 — 00) — K3 - o (1)

Tiip = K+ (04 — 0e) — K3 - 6o (2)
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Fig.3 results of basePD control law (Kg =
1.00, K§ = 0.145)
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Fig.4 results of tipPD control law (K2 =

1.00, K§ = 0.145)
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TPp4P = Trip + K37 (04 — 0c) (3)

t
TPD4+PI = TPD+P —I—/ (g — b)) dt (4)
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Fig.5 results of tipPD+P control law (K; =
1.00, K = 0.145, K;'" = 3.50)
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Fig.6 results of tipPD+PI control law (K; =
1.00, K3 = 0.145, K5 = 3.50, Kf = 1.21)
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