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a: ... angular time series of each joint
¢ initial values of manipulator position

and posture

* initial value of wheel angular velocity

time series of manipulator position and

posture
¢ initial value of wheel angular b: ... initial values of manipulator position and
rotational angle posture
é; 4 [ AIT-4 - -
;]\_L F3AX749]
vy ANt/ [ - pas
o A B |spind/nie K [w]._wu 1/#5- R
Vs 1 ¥ Qe [xyzapgy)
Rl T f
__b_~._j E— 1 _J
\ HanEi M-LRNEYIN % LK
-2 | { 7 ML) T i /W'mlhw.
_] | A BRHETH] Hw Twe=Gpa+Gda
MMIIFEREMNE :::———l—-——————- . ‘6
| 7«-F7:’J-FM‘7A 11’1 l = ﬁ#i‘ﬁ
' . g || #dEERTa:ow L9
Il 8020 =0 || A-LARETH 6w
| TFF L .
lall 6w
Lid- L BB MY Hw]|6wz|=Twc -Tw + TFF
i RREEAE N -
(57) Abstract
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. SIMULATION METHOD FOR MANIPULATOR AND APPARATUS THEREFOR, SIMULATION AND CON-
(54) Title ‘TROL METHOD FOR MANIPULATOR AND APPARATUS THEREFOR, AND CONTROL METHOD FOR
MANIPULATOR AND APPARATUS THEREFOR
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. initial value of wheel angular velocity
.. master arm, joy stick, and keyboard
. joint angular velocity

.. momentum/conservation of angular momentum

manipulator speed/angular velocity

. integration of first order

manipulator position/oiler angle

.. wheel control torque

.. normal dynamics of wheel system

inner torque

wheel system inertial matrix

. limited reverse dynamics for space

calculation of feed forward torque

.. integration of second order

calculation of wheel rotational angle

calculation of wheel angular velocity

.. initial value of wheel rotational angle

initial value of wheel angular velocity

By the application of the total system momentum/conservation of angular momentum, reverse dynamics, and wheel sys-
tem forward dynamics, the three-dimensional dynamics for the entire manipulator are calculated in real-time. The simulated
movement of the manipulator is displayed on a display (2) to make it controllable.
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