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The controller is essentially a low pass filter shown below.
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Lets design the control loop by selecting a bandwidth ωBW of the control loop and setting the damping ζ.
In order to set the bandwidth, set the gain of the open loop transfer function to be one at the bandwidth
frequency.
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The closed loop transfer function can be used to set the damping.
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Let select a damping ratio of 1 and a bandwidth 10Hz.

k = 105075 ωp = 258.6 (10)

GLF(s) =
105075

s + 258.6
(11)
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GOL(s) =
16723

s2 + 258.6s
(12)

GCL(s) =
16723

s2 + 258.6s + 16723
(13)

p1 = −129.3187 + 2.711329e− 06i, p2 = −129.3187− 2.711329e− 06i (14)
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Lets design the loop using a PI controller. Let the controller/loop filter be

GLF(s) =
kps + ki

s
(15)

Now the open loop transfer function is as follows
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1

2π
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s
1
s

(16)

and the closed loop transfer function is as follows

GCL(s) =
1

2π kps + ki

s2 +
kp
2π s + ki

2π

(17)

Lets design the control loop based on a selected damping factor and natural frequency.

ω2
n =

ki
2π

2ζωn =
kp

2π
(18)

ki = 2πω2
n (19)

kp = 2ζ
√

2πki = 4πζωn (20)

Let the damping ratio be 1 and natural frequency be ωn = 2π4.

kp = 315.8 ki = 3968.8 (21)

GLF(s) =
315.8s + 3969

s
(22)

GOL(s) =
50.27s + 631.7

s2 (23)

GCL(s) =
50.27s + 631.7

s2 + 50.27s + 631.7
(24)

p1 = −129.3187 + 2.711329e− 06i, p2 = −129.3187− 2.711329e− 06i (25)
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