Position

LQR Pole Placement

Optimal Control Theory and State Estimation

Step Response Comparison

3 ¥
@® Open-loop poles I — = Open-loop position
Il Closed-loop poles : 012 4 - (Closed-loop position
Stable region | ' —— Closed-loop velocity
- !
2 |
|
| | 0.10 -
|
|
1 A |
|
- | o 0.08 4
© | 0]
S | S
s 0 O
'@ | @ 0.06
| S
E . &
|
-1 1 : 0.04 -
|
m |
| 0.02 A
—2 1 I
|
|
|
i 0.00 A
_3 T T T T ! T T T T T
-5 -4 -3 -2 -1 0 1 0 1 3 4 5
Real part Time (s)
Kalman Filter State Estimation LQR Design Trade-offs
1.0
= True position
. Measurements P
—— Kalman estimate 30
0.5 A . +20 bounds
- 10
25 1
0.0 A
< 5
£ 20
-0.5 - £ —@— Control effort
g -~ Settling time
5 - 6
5 15 -
o
—1.0 A
-4
10 A
—1.5 A
-2
L] 5 i
0 1 2 4 5 101 10° 10! 107

Time (s)

Q weight (position penalty)

Settling time (s)



