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Examination of Bracing Effects during Bracing-controlled

Robot Motions*

Daisuke Konpo!, Michiyuki ITosuiMAY, Mamoru MiNamIT and Akira Yanou'

Considering that humans perform handwriting task with small powers by contacting elbow or
wrist on a table, it is reasonable to deem that manipulators can save energy and simultaneously
accomplish tasks precisely like humans by bracing intermediate links. First this paper discusses
equation of motion of robot under bracing condition, based on the robot’s dynamics with constraint
condition including motor dynamics. Then a control method is proposed to control simulateneously
bracing force and hand’s trajectory tracking, followed by optimization of the elbow-bracing position

that minimizes energy consumption.
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Fig. 1 Human’s writing motion
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(b) Imput voltage time profile

Fig. 5 Input voltages and currents of motors without
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w1 : Yaz = y2(0) =0.20,  wa : ya2 = y2(0) =0.25
ws @ Ya2 = y2(0) =0.30,  wa : ya2 = y2(0) =0.35
ws @ Yaz = y6(0) =0.40,  we : ya2 = y2(0) =0.45
W7t Yd2 = y9(0) =0.50, ws:Yig2 = y2(0) =0.55
wo : Ya2 = y2(0) =0.60, w10 : yaz = y2(0) =0.65
w1 :Ya2 = y2(0) =0.70, w12 : ya2 = y2(0) =0.75
w13 : Yaz = y2(0) =0.80, w14 :ys2 =y2(0) =0.85
w1s : ya2 =Y2(0) =0.90, w6 : ya2 =y2(0) =0.95
w17 : Yaz = y2(0) =1.00, where yq42 is given by

Eq.(24)
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MR L72b D% Fig. 22 12R§
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M 73HIN$ 51225, Fig 16 £ 0, /DT f L F—
12 1.1 kJ(M=0.2), Fig.17 £V 1.6(M=0.4) TH 5. [
BIZLC2.0 (M=0.6), 2.5 (M=0.8), 3.1 (M=1.0),
38 (M=12)t%%. PUb%xFELDHTFig. 231217, X
L) FRAMOBIME & b IR E = 4OV F— AN
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F 72, Figs. 15~2112BWTC, A EALE ygo % w1 :0.2
o wyr: 1.0 FCELSELLE HROIARVF—L
B/ND T ANF—DEDN M D2 5122 CTHEINT %
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