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Robot Control

Introduction
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Textbook & Reference

Industrial
Motion Control

Motor Selection, Drives,
Controller Tuning, Applications

Hakan Gurocak

MATLAB' for
‘& Engineers

Holly Moore

Third Edition
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Syllabus

° Dynamic motion equations
* Newton Euler
° Lagrange
* Motor Velocity, position and acceleration profile

* Trapezoid velocity profile

® S_curve Velocily profile

®* Multi-axis motion

® Slew motion

o Interpolated motion
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Dynamic motion equations

Newton-Euler & Lagrange
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Dynamic Motion Equations

Newton - Euler

Z Fijo = mya /g
Z M;0 = Iijo@i)0

a;/o: linear accelerafion of iin 0
%;so: Angular acceleration of iin 0
I;/o: mass moment of inertia matrix of iin O

Lagrangean

Lagrange
L=K-V

Potential
energy

Kinetic

energy

Generalized
force of joint i
d (6L) oL W The
dt\ag;,)  aq, <t ‘T ren
Q-=M-+]TF B =[_Fen]
L L e\ e _Men
Actuator External force on the

force end-effector
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Example (Newton Euler)

* Assume Oris the center of gravity

zF/Or —_ mV
ZM/OT — I(,()

T, =FRXr, 7, =FLXr

Z Fior = FR+ FL = (7, + 7))

Yi 4

d
> Mjor = d(FR = FL) = = (r, — 1)
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Example (Lagrange)

* Find the dynamic motion equations if you know that the lagrangian of the robot is given as following:

L= %912 + (91 + 92)2 + COS(QZ)(élz +6,6,) — 20sin(6,) — 10sin(6; + 6,)

®* Write the answer in matrices form.
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Solution

d (0L oL
. =) ——=1;,i =1,2
dt (aei) 00; tist ’

d (0L 0L

T (69'1) o8, H

c 7y = (5 +2C,)6, + 2+ C)0; — S, (26,6, + 6, ) + 20¢,
+10C;,

LL(2L)_2E _,
dt \ag,) a6, 2

e 1, = (24 C,)6, + (2)6, + S,6,° +10C,,
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Matrices form

5+2C, 2+C,

o+ 26 24 9"1] . —s, (29192 + 9'22)_ N [2061 + 10012] - [Tll

01

D +Hgpy+ G _—rll
(6) 8-2 (6,6) 0) — [,
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Thanks

What is the best method to generate the dynamic equations?
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