CMPE 8 NAME: éo{ixnlﬁaf/xg)
Fall 2008 Quiz 3 ._

Test Time: 12:00-12:40 PM

1. (10 points) The pendulum has the rotational angle variable 8, and the model for the
pendulums motion has the form

9k+1 = f(ek:‘gk—f.)y k= 23 3:

Write the discrete-time dynamic model of the pendulum, including the affects of
gravity and of friction in the joint. Your answer should include parameters (I, b, I, A) =
{length of pendulum, friction coefficient, moment of inertia, sample period).
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2. (10 points) For the dynamic model of the pendulum above, compute the equilibrium
anlge(s) 8.. Show all steps to get full credit.

= U B () sl
- A% (bx%ﬁ
Haato = 601
‘ @ﬁfaﬁm

=0+ 4+
2 )1\1:}2/,.,”




3. (10 points) Write a function in Matlab whose output is a plot of the pendulum angle
orbit (6;,6s,6s,...) versus time (¢1,14,13,...), with the pendulum model starting from
0; =6 = 0.1, with (,b,I) as function input parameters, and with start time ¢; = 0,
end time ¢y = 20, and sample period A = 0.01.
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4. Bonus (5 points) The lndulum model with torque control input wu; has the form

Or1 =f(9k,9k..1)+A ug, k=223. (1)
where f(fy,f%-1) is the pendulum model as before. With 0 = 7 as the upright (in-

verted) angle, show that the inverted angle is a fixed point for the model (1), when the
. feedback torque uk =0 (7 — Bk) is used. Show all work.
ow all work..
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5. Bonus: (2 points) If ¢; > 0 makes the inverted angle stable and attractive, what would
likely be the stability of the inverted angle fixed IEimth ¢ <07




CMPE 8 NAME:

Fall 2008 Quiz 4

Test Time: 12:05—-12:45 PM. Be sure to write CLEARLY'!

1. (5 points) Write the Matlab commands to generate a time vector t that starts with
10, ends with 20, and has a sample period of 0.5.

” -t‘:: [\D :. ()15 t Q_O] ,\

2. {6 points) For the time vector t defined above, what are: a) £(3), b) t(8) and c) the
length of the vector?
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. (3 points) Evaluate each of your team members performance by filling out the following
table. Use the following ranking: ,
1=excellent, 2=very good, 3=good, 4=less than satisfactory, 5=totally lame

| Team Member Name [ Ranking |
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4. {5 points) Write down the dynamic model for a robot’s translational position 2 and
rotational position §. Included in the model are the constant sample period A, trans-
latjonal speed 1 and rotational speed wvy.
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5. (5 points) The wall-following control is given by

T — T
Uy = Upnomy Uk = kp (-'L'k dsep) + kdk—Auv ‘ (2)

where £k, kd, dsep and Upem are positive constants. Substitution of (2) into (1) gives
the closed-loop dynamic model of the robot.

Write down the closed-loop dynamic model of the robot.
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6. (5 points) Recall that the control objective is for (., 0i) = (dsep, 7/2) to be a stable

and attractive equilibrium point of the closed-loop dynamic model, while the robot
moves at a constant speed upe, in the y direction.

Show that (z.,0.) = (deep, £7/2) are the two distinct equilibrium points for the closed—
loop dynamic model of the robot.
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