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Filter frequency response: 

The first Kalman filter: constant aero-drag model 

𝐾𝑓1 = [
0.0161

−1
] 

Transfer function from the velocity measurement y to the estimate of aero-drag  𝐷𝑎 

 



Step response (unite change of velocity measurement; check the output of aero-drag) 

 
(a) estimate of velocity                                                                                     (b) estimate of aero-drag 

 

The second Kalman filter: non-constant aero-drag model 

𝐾𝑓1 = [
0.001

−0.0041
] 

Transfer function from the velocity measurement y to the estimate of aero-drag  𝐷𝑎 

 
Step response (unite change of velocity measurement; check the output of aero-drag) 



 
(a) estimate of velocity                                                                                     (b) estimate of aero-drag 

 

Q5.  

Nyquist plot of the open-loop transfer function 𝐿(𝑠) = 𝐾(𝑠𝐼 − 𝐴)−1𝐵 

 

 



 
If β ∈ (𝑔𝑚, +∞) = (0.4862, +∞), the closed-loop system would be stable 

β = 0.4, unstable 

 
β = 1, stable                                                                                             β = 100, stable 

  
 

 

 

 



LQG transfer function from the measurement to the input 

 
Loop transfer function of LQG design 

 

 

 
Open-loop poles (one unstable pole) 

 



If β ∈ (𝑔𝑚1, 𝑔𝑚2) = (0.9417, 𝑔𝑚2), the closed-loop system would be stable 

β = 0.9, unstable 

 
β = 1, stable                                                                                             β = 100, unstable 
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