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ASE3093 Automatic Control: Final Exam (3 problems, 150 minutes)
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“By signing this pledge, I promise to adhere to exam requirements and
maintain the highest level of ethical principles during the exam period.”

1) T/F questions (16 points). o2 Q] ARA| S0l Fo|Z Ztzto] BAfo] EO0H "T" &2
(True) S}, Bol "F"2 (False) GobA.2. T3 Ho} B3 Relo] 92 & &

g F9+= "I" 2 (Insufficient information) B5}A] Q..

g2 ol disiA= +23, = A4 €2 A= 04, 9 92 42 Fole=-37
= 247t Fold o Folnz, shAgE Zof tiofA T gt 2. o] wAo] tisiA= F
w57 gle s Eo] ol vHE AlEd B glo] ERF Aok £5. Fo1%
Binto QiAo s wobselri JehS J1elT GeAle (BAE 1/(s + 1)
SHFSEAIRE, Aol FofAH B 4 vk A9 == 408 A o).

Al a)FE e)7hA] = ool Fol 7 FRt A2’ Gi(s)oll HiRt Nyquist diagram=
H g5kA 2.

1.0

—— Nyquist diagram, G1(+jw)

0.5 1

0.0 1 *

-0.5 1

Imaginary axis

_10 B

_15 <

_2n0 T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0

Real axis

Figure 1: Nyquist plot of open loop stable plant G1(s)
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Figure 2: Bode plot of open loop plant G(s)
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2) European robotic arm (16 points). European Robotlc Arm (ERA)2 79
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Figure 3: European robotic arm (Photo: (©ESA)
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ofele] 172 g WP s, 2B 75 BERE 22 end effector Z $17]9]
PAE R openloop AEES G, ()9] Bode plot} 25 gtolct.

Bode plot for the robotic arm
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Figure 4: Bode plot for the robotic arm, G,(s)
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Figure 5: Step response for the robotic arm, G,(s)
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Figure 6: Controller structures for the robotic arm
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Figure 7: Nyquist diagram for G(s)
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Figure 8: Feedback control with uncertainty block AW (s)
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a)
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