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Robot Control

Exercises
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Exercise 1

* Find the dynamic motion equations of a 2 DOF planar robot, if you know the lagrangian:
L=K—-P

L= klglz + (kz + k3COS(92))(gl + 92)2 — P1 Sin(91) — P2 Sin(91 + 92)
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Solution

d (oL oL _
dt\dg,) aq, "t T "

- .. C 2\
2(ky + ky + k3Cy)  2(ky + k3Cy) [91] + —2k35; (9192 + 0, ) + [P1C1 + PzC12] - ’T1
2(k, + k3C5) 2(k, + k3Cy)1 6. ksS, (9’12 a 9'22) p2Ci2

D(q)q + H(q, q) + G(q) =

https://manara.edu.sy/



v

0jlioall

Exercise 2

Given the lagrangian of a two DOF robot:
L = 0.1912 + (02 + 0.05 COS(Qz))(él + 9.2)2 —5 Sin(Hl) — 0.6 Sin(91 + 82)

Find the dynamic motion equations of the robot.
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Solution
d(oL\ oL _ . _ ..
dt\ag;) “aq, it

i . . « 2\
0.6 +0.1C, 0.4+ 0.1C2] [91] N —0.15; (9192 + 0, ) . [501 + 0.6(312] B [rll

0.4+01C; 0.4+ 0.1C])9, 0.055, (912 a 922) 0.6C1, 12
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Homework
Given the lagrangian of a RP polar robot as follow.ing: .
£ = (0.05 4 10d?)§2 + 5d2 + 100 x d x sin(8)

Find the dynamic motion equations.
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