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Lateral Excitation Based Algorithms 
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Parameter and State Estimation for Nonlinear 
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Stability at An Operation State 
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Observer Requirement 
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If inside of the donut is all blue,  

then the observer is robustly stable at the given operation state. 
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Error Space Error Space 

Stability in an Operation State Space 
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Observer Gain for Robust Stability 
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① System 

② Observer 

④ Gain 

Optimization 

Robust Observer Design Synthesis 

8 

1 1

0

2 2

, .
h h

x f f y
h h

 
    

  

 0 0
ˆ ˆ ˆ ˆ( , ) ( , ) ( , ) ( , )z F z u L z u H z u H z u  

Derive Gain Matrix 

Set d, ε1 and ε2 

considering observer 

requirements. 

(Donut shape) 

Set Plant 

Uncertainties 

Optimization to determine  

k1, k2, k3, and k4. 

, .F H   

③ 

http://www.fordvehicles.com/
http://www.fordvehicles.com/
http://www.fordvehicles.com/
http://www.fordvehicles.com/
http://www.fordvehicles.com/
http://www.fordvehicles.com/
http://www.fordvehicles.com/


Friction/Slip Angle Estimation 
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Estimation Result (Test 8) 
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