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Research Background 

Car-Following Model   

Traffic Engineering Perspective  

 Stimulus-response Model 
 
 Safe Spacing Model 

 
  Physiological Mental Model 

 
 Artificial Intelligence Model 
 

 
 

Statistical Physics Perspective 

 Optimized Speed Model 
 
 Intelligent Driving Model 

 
 Metacellular Automata Model 
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The proposal of the angle car-following model 

Research Background 
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  Vehicle  conservation 

Speed tends towards optimal speed 

( ) ( )
( )( )2=n n

n

d t V t
W

dt S t

θ ∆
−

Michaels perspective change model: Bando car-following model: 

solid angle car-following model ( ) ( ) ( ){ } ( )n n n n
da t V t u t t
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Research Content 

Actual scenario Controlled model 

Linear analysis Bifurcation analysis 

Stability conditions of the centerline Hopf bifurcation critical condition 
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Research Results 

Neutral stability curve 

Numerical simulation 

Absolute value distribution curve 
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Conclusions 

A feedback control with response delay is designed for SAM 

to suppress bifurcation caused by unstable factors, and 

suppress traffic flow oscillations; 

 

Reasonable feedback gain and delay settings can effectively 

improve the stability of traffic flow. 
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