11

(Robot Manipulator)

(Dynamic model)

(Variable Structure Control

(Lagrange Formulation)

(computation cost) 0( 4)

(Graphic User Interface GUlI)

M atlab M athematica

Vse)

2

[18, 20, 22]

J. Uicker (1965), M. Kahn (1969)

(Coriolis),



o

=N

(Newton-Euler Formulation)

Armstrong (1979), Luh et al. (1980)

(computation cost) 0{ )

(real time)

(kinematics)

. Robotica [14]
(numerical form)

Mathematica

. Robotics Toolbox [5] M atlab

(real time) [7]

D. Orin et al. (1979),

(closed form)

M atlab

. ROBOOP [7] C++ (object oriented
language)
. Xanimate [L1] C Athena Widget
. QMotor Robotic Toolkit [10] Matlab
Simulink
Puma

PID



(18]
(17]
2
L. (adaptive control) [15]
(17]
2. (robust control) [3]
VSC
Utkin  (1977) [6, 25]
Young (1978) [3]
VSC
VSC
) .
, , (chattering)
(boundary  layer) Slotine
(1985) '

[21] (26]



12

13

(source code)

Wiy

ics)

CPU

(joint),

Pentium 133 MHz

(link)

GTK (Gimp T

(animation)

Matlab, gnuplot (

(Linux)

(compile)

(Kinematics)

(serial-link manipulators)

(5 7]

(main program)

(executable

oolkits)

file)

(Dynam -

24 MB



Dynamic Control), VSC

Toolbox [5]

14

3. GTK

16

PID

Robotic Toolbox

PID

(Inverse

'

Robotics

, VSC
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