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Mechanical Sway Suppression of a Small Toy Robot Using a Torque Cancelling System
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In recent years, motions of robot mechanisms have become faster than before to improve the efficiency of tasks.
However, mechanical sway caused by high-speed operation produces unstable motion even in a small robot. To maintain its
stability in motion, a torque cancelling system (TCS) is developed using a parallel solution scheme of inverse dynamics. It
stabilizes mechanical sway caused by quick, rotational motion by accurate calculation of dynamics. In this study, we discuss
the use of the TCS in a small toy robot and the verification of its effectiveness.
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Fig.4 Measured and approximate angles

5. M5 pOfREIC &k S AR
ARETIE, FEEA/IVEa ARy 8 XLWR-XL Z2fil& LT, il
ENECA U-BhfE4 TCS 1 X 0 Bl L 7= $dEfl & 43 L, €0f
B DWW TR 5.

51 BHETIL

EWEEIZ Fig. 51T, 7z, WHIREEEICE T2 A TRE
FETT%E Fig 6 lURT. ZAZ L LT, B 7@%EE5
RS, XZ PN C—REE T 8L 5 2 7.

@@

7
5
TCS ©) @ 10
©l 2 A
@ ® g [AES
6 . O~©@
z @ ERES
Yoo 10
Fig.5 Petit robot x  Fig.6 Finite element
XL WR-XL subdivision
5.2 fEWM&H

ARFFEClE, TCS #£i,55 07 — A[alizig & [Fih FICEE L
7-. BRy FOHEER Table 1 17T, 2 TOEMERIEE LTH
BEAERE LT 24TV, TCS THAEST D s 2B L

Table 1 Parameter of elements

Elements Length [m] Mass [kg]
O and ©® 1.30x10? 1.10x10?
® and 3.00x10°3 2.00x10°3
® 7.00x10%° 2.05x1072
@ and ® 6.00x1073 2.20%x10°2
® and @ 1.10x101 5.55%x107?
5.3 fRITHR

EhYEfuE & L COUIR 6. % Fig. 7 19 2 lisIrofiE
EICATT L, FBosicftis Sz by iz Fig. 8 1R
HHEE T2 L7 ITxt L TCS DB H AT HE— AL M3, 6

FRICWHIREIC L > CFig. 9 X H IcHE &S, ZOHAT
1%, Y EHEIY DHOF—A v FHRFAEL TS,

AR X 912, TCS DALEITHAET HE—A 2 RS TCS IZfit
YD b LD, TCS ~D AN ML 71X Fig. 9 &Fl—D
Fig. 10l T b D &%, Tk TCSOAT MLy & LTHEAN
X, BEAIZD Z ENAREL 2D,

T T T
ir 1 0.03F

Angle [rad]
o
@
=g
o
S

Torque [Nm]
e
2

=)
T

-0.01f

| ! 1
0

s L s
05 1 0 0.5 1
Time [s] Time [s]

Fig. 7 Approximate angles Fig. 8 Motion torque for the arm
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Fig. 11 Using TCS Fig. 12 Without using TCS
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