EE 475 Fall 2011 HW #8
Due: 11/2/2011
1. For the system given in Figure 7-166 (B-7-32), design a PD controller to achieve the following specifications: ts <=1.5 sec, tr <= 0.5 sec, Mp <= 12%.

2. Redo the design so that an additional requirement is met: ess to ramp <=0.5.
3. Redo the design so that ess to a unit acceleration signal is <=2.5.
4. For the system given in Figure 7-168, design a lead controller so that step response overshoot is less than 10%, settling time is less than 5 sec and rise time is less than 1 sec.
5. Redo the design so that ess <=0.05 for unit ramp input.
6. Redo the design so that ess <= 0.5 for unit acceleration input.
7. For the system given in 7-167, design a controller so that the closed loop system step response has <= 1sec settling time for 1% tolerance and <= 10% maximum percentage overshoot. {Hints: Consider using a notch filter to cancel the plant oscillation due to a pair of lightly damped poles. Due to modeling errors, we typically want to make zero’s damping ratio slightly larger than that of the poles. And of course, we want the poles of the notch filter to be over damped. For example, the notch filter could have G_NF(s) =(s^2 + 0.11s+4)/ (s^2+8.5s+4), with two poles at -0.5 and -8. After the notch filter, you design your regular (lead/lag PID etc) controller Gc1(s). And your overall controller is Gc(s)=Gc1(s)*G_NF(s).)
8. Redo the design to also achieve ess<= 0.1 for unit ramp input.

9. Do B-6-22, but target a Mp of 25% and add ess to ramp <= ¼.

10. Do B-6-21, but achieve: Mp<=20%, ts<=2s (tol=2%), tr<=0.4s, ess_ramp <=0.02.

