EE 475 Fall 2011 HW #6
Due: 10/12/2011
1. Modify the Matlab script file that you have been working on. Now it should do the following: a) the first block of code is for you to enter information about the design problem. For each problem you will re-edit this part. This includes plant model either in TF, or SS, or another form; desired specifications. b) automatically draw the root locus with zeta-wn grid lines, hold the plot, draw the desired dominant pole region’s boundaries corresponding to the desired specifications. c) use a user dialog to prompt the user to select a dominant pole pd with a mouse click inside the desired region. d) determine if the selected pd is on the root locus by checking if angle(G(pd)) is very close to pi. e) if pd is not on root locus, either a PD or lead controller is needed, ask the user to choose PD or lead, based on the answer, design the PD/lead controller, f) determine the overall gain for the P/PD/lead controller, g) with this controller, computer C(s)*G(s), determine the system type, compute the finite non-zero error constant (either Kp, or Kv, or Ka, depending on the type), and check to see if steady state error satisfies specifications, h) if not prompt user to determine if a PI or lag is desired, i) do a PI or lag design, j) re-compute the overall controller and the overall open loop transfer function, k) obtain closed-loop TF and perform closed-loop step response analysis, l) check to see if all specifications are met and prompt the user to determine if he/she wants to manually modify some controller parameters, m) if manual modification is needed, facilitate that, and re-compute closed-loop TF, and perform step response analysis again.
2. B-6-4

3. B-6-7
4. B-6-13. One is actually positive feedback, one is negative. Comment on which one and discuss how one should determine the feedback sign.

5. P-design: B-6-25
6. P-design: B-6-27
7. Warm-up PD: B-6-17, design Gc to achieve ts ~<=2s, Mp ~<=15%
8. Warm-up lead: same system and same specs as in previous problem, but use lead.

9. Warm-up lag: B-6-20 (the first paragraph is talking about when Gc=1)
10. Warm-up PI: same system as the previous, but change desired ev to 0.

11. B-6-22, but target a Mp of 25%

12. Redo B-6-22, but add another requirement: ess to ramp <= ¼.
13. B-6-21, replace specs by: Mp<=20%, ts<=2s (tol=2%), tr<=0.4s, ess_ramp <=0.02.
