50

c.w. Clenshaw and B.Negus,"The cubic X-spline and its application
to interpolation", Journal of Instrument and Mathematics
Applications, Vol, 22, pp. 109-119, 1978,

Chun-shin lin and Po-rong Chang, "Joint Trajectory of Mechanical
Manipulators for Cartesian Path Approximation", IEEE
Transactions on Systems,Man,and Cybernetics, Vol. SMC-13,
No. 6, pp. 1094-1102, November/December 1983

Daniel. E Whitney, "The Mathematics of Coordinated Control of
Prosthetic  Arms and Manipulators", Journal of Dynamic
Systems, Measurement, and Control, pp. 303-309, 1972.

GH. Behforooz, N Papamichael and A.J. Worsey, "A class of
piecewise-cubic interpolatory polynomials”, Journal of
Instrument and  Mathematics Applications, Vol. 25, pp. 53
-65, 1980.

John J. Craig, "Introduction to Robotics Mechanics and Control",
Stanford University, Addi ion-Wesley Publishing Company,
1986.

Michael Brady, "Trajectroy Planning", Stanford University, CA,,
1983,

Richard P.C. Paul, "Manipulator Cartesian Path Control", IEEE
Transactions on Systems, Man, and Cybernetics, Vol. SMC9
(1979), No.6, pp. 702-711 November/December 1979,



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



yr-PLANE TRAJECTORY
Total time - 28.717 sac. Sar.g-carg trajootcry Segment time - 05C0 sac.
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Average velocity “ 5,000 cm./sec.
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XYPLANE TRAJECTCRY
>2-splino trajectory
Average velocity - 5,000 cm./sec.
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Segment time 3 0,500 soc.
Sampl leg time - 0.020 see.

Segment time - 0500 sec.
Sampling time = 0,020 sec.
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Total tlfrc « 28.7i7 sec. Bang-ang trajectory Segment t’me - Q000 sec.

Tutal lenght = 143.367 cx. Average velccity = 3.000 em./sec. Sampling time = 0.020 scc.
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LINK 2
Total time = 29.717 sec. Sarg-carg trajectory Segment time - 0.3G0 sec.
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LINK 1
Total time “ 28.717 sec. Quart,c trajectory Segment time = 0,500 sec.
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LINK 1
Total time  28.717 sec. X1-3p:ne trajectory Segment trine = 0.500 sec.
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JINK 1
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Average velocity = .G cm./'sec.

time = G seC.

Sampling time = G020 sec.

-
> .
,,-" -
- -
o \
r'd A\
« b
-
. ‘Q
. .l
. \
7/ .
. \
/ .
o .
*
*
»
/
’
/
/
.

.

1 ! | 1

T t T T r t
15 12 1 16 18 20 22 24 25 28 ]

l'ime {seconc!

LINK 2
X2-5p e trajectory

5.0C0 cm./scc.

Segment time »

Sarpiing tire =

0.500 sec.

Averege. veiccity. o 0.020 ssc.

-t ta
.
.
)
.
.
.
.
.
.
. —
\
h
2
.
= . =
.
" ) o a
X — ~ b
-

\ 4
Y /

- L - e

“ P
- o
| e
t i t t | } |
12 15 18 0 2 A4 B 2

Tims  (second)

2 0



8K S &

()

(degree).

Position

«

152
1w
136

(degree)

Position

58
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Barg-bang trajectory
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link 1
Total time « 26.032 sec. Quartrc trajectory Segment time = 0.500 sec.
Total lengnt = 130.162 om ~ Average velocity = .000 cm/'sec. ~ Sampling time = 0.020 sec.
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LINK 1 .
Total true = 25.G32 sec. X3i :ne trajectory Segment time = Qo0G 3C.
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>2-gl me trajectory
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Segment time = 0.500 sec.
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ARAE VELOOTY
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