Control under Communication Constraints 2019-2020

Assignments

1.
2
3.
4. Complementary final work.

Homework assignments will be handed out at the conclusion of each topic.

. Final exam (Exam 1: 16/07/2020, 2 pm; Exam 2: 11/08/2020, 2 pm).

Class presentation of one of the topics listed in class (or a different approved topic).

Course Outline

1.

Background: Control over noisy communication media (CONCOM)
Linear control

a. Linear quadratic regulator (LQR)

b. Kalman filter

c. Linear quadratic Gaussian (LQG) control

d. Control-estimation separation

e. LQG control with integral control action (reference-signal tracking)
Networked control and CONCOM

a. Control-estimation separation for networked control and CONCOM

b. Source—channel separation for classical communications

c. Source—channel separation limitations for CONCOM
Control over noiseless (quantized) channels

a. Control over fixed-rate channels

b. Control over variable-rate channels

c. Performance impossibility bounds

d. Event-triggered control
Control over packet-drop channels (intermittent observations)

a. TCPvsUDP

b. Infinite rate packets

c. Finite rate packets

d. Delayed acknowledgments
Anytime reliability

a. Tree codes

b. Linear time-invariant tree codes
CONCOM

a. Via source—channel separation

b. Via joint source—channel techniques

c. Impossibility bounds via source—channel separation

d. Refined joint source—channel coding impossibility bounds




8. Control over noisy channels in the presence of channel output feedback
a. Posterior matching
b. Sequential Bayesian filtering
9. Distributed setups
a. Parallel sensors
b. Control-action knowledge (and lack thereof) at the sensor(s)
c. Controller with both colocated and non-colocated sensors
d. Real-time relaying
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Additional papers will be provided throughout the semester.



