
580.222 SYSTEMS AND CONTROLS

SPRING 2007- Homework Set 4
Distributed: April 11th 2007
Due: April 18th 2007

READING ASSIGNMENT
Chapter 4.1 until end of 4.1.1, 4.2 until beginning of 4.2.1, 4.3, 4.4.2 of Franklin

PROBLEMS TO BE GRADED

Problem 1:

Problem 2:

Problem 3: Guided robotic surgery
Your company is in the process of developing a robotic arm that can be controlled remotely by surgeons.
After much work, you have managed to design a system to track step changes in the input with overall
transfer function G(s) = 1

(s+3)(s+4) . However, in prototype testing, you notice that there is electrical noise
from the circuit design being picked up by the output and translated into movement by the robot arm. You
would like to design a controller so that the effects of the disturbance d(t) will be removed from the output
asymptotically.
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Assume the noise is sinusoidal in nature, i.e. d(t) = sin(t). Assume the feedback architecture below. Design
C(s) and verify that y(t) goes to 1 as t goes to ∞, in spite of d(t).

Hint: Try C(s) = (s+1)(s+2)
Dc(s)

and find what Dc(s) should be.
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Problem 4:

Problem 5:
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