EE 548

Project 4 Due: T 12/10/2013

Dynamics and Control of Planar RRP Robot

The goal of this project is to use Matlab to simulate the dynamics and control of the
planar RRP robot.

1. Using Matlab’s ode45() solver for differential equations, implement the dynamic
model of the planar RRP robot that was provided in class along with DC motors
and drives. Assume the following values for parameters of the model. Note we’ll
include inductance and static friction.

la1 = laa = l,3 = 0.001 H

Tal = Ta2 = Ta3 = 1)

ky = kip = kg = 0.5 Nm/A

kg = kpo = kpz = 0.5 V/rad/sec

Go1 = Gu2 = Gz = 24 V/V

ky = kro = 100, k3 = 100 (rad/m)

fo1 = fo2 = 20 Nm/rad/sec, f,3 =20 N/m/sec
Jsi=[fs2=1Nm, f3=1N

my = 15 kg, ms = 10 kg, ms = 5 kg
ry=02m,r,=01m, r3~0m

Iy, =20m,l,=10m,Il3=1.0m

g = 9.81 m/sec?

Lo, = (1/2)ymar, Iy, = L., = (1/4)mar? + (1/12)my 13
Ly, =mor3, Iy, = L., = (1/2)mar3 + (1/12)myl3
Liwy =0, Iy, = L., = (1/12)m3l3

2. Start your robot at rest and in the configuration ¢ = [—~n/4 rad, —7/4 rad,0 m|”
and let it fall (2. = 0) for 10 sec. Turn in a plot of the joint variables and velocities
for the 10 sec.

3. Consider the desired initial pose T¢; and final pose Ty below. Use your method of
choice to create desired trajectories for the joint variables that take the robot from
rest at the desired initial pose to rest at the desired final pose.
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4. Design and implement your joint-controller of choice (pick any of the four we dis-
cussed) to get the robot dynamics to track the desired trajectory generated above.
Try to have the trajectory complete in 10 sec while keeping the armature voltage
v, less than 24V. Turn in plots of desired and actual joint variables and velocities,
tracking errors, and pose of the end-effector versus time as well as snapshots from
your visualizer showing the robot’s trajectory.



