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Control engineering

Final exam

November 7, 2022 - 1h30

Ex A _ A
Name & firstname: H G- 7

Instructions:

1

)

(o)

Exercise 1 - Temperature control of the TCLab (~ 5 mn)

Ex2 _ 3
E<3 - A

Ex 916
Ex_‘;_ l
Tovel 23

. Do not forget to write your name above and include this sheet with your copy.

. You can answer either in French or in English but do not mix both languages.

. The only material you can consult is your personal A4 piece of paper.

. You may use a hand calculator with no communication capabilities.

. The exercises must be sclved in the given order.

. Good luck!

Three different feedback control strategies have been implemented on the TCLab kit that you have

used in Lab 1.
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Figure 1: Control A Figure 2: Control B

Figure 3: Control C

Match each one of the feedback control strategies below to one of the step responses (Control + letter).
Justify your answer in each case.

1.

On-off control - . CO n " ‘. "(C.
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Exercise 2 - The Gang of Six (=~ 15mn)

The general block diagram of a control system is displayed in Figure 4. For most control designs, as
explains by Brian Douglas in his video that was watched during Lab 2, six transfer functions appear
to be important leading to the so-called Gang of Six.

Complete the missing transfer functions in the 3 empty boxes in Figure 4. Do not give the details of
your calculations but the final results only.
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Figure 4: The Gang of Six important transfer functions in closed-loop control.

Exercise 3 - Closed-loop block-diagram for the 3pi+ line follower robot (=~ 5mn)

The block diagram of the closed-loop control for the 3pi+ robot that was used in Lab 3 is displayed in
Figure 5. Complete the block diagram to link the speed difference command and the nominal speed
to the left and right wheel speeds.
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Figure 5: Block diagram of the closed-loop control for the 3pi+ robot.
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