
Superrandom states of thermodynamical
traffic gas



• Vehicular Headway Modeling (VHM)

• Thermodynamical traffic gas model

• Classification of particle systems states

• Superrandom traffic gas model

Program



        

      

                                    

Microvariables:

• Individual speed

• Time and space headway

• Time and space clearance

VHM – Vehicular Headway Modelling

Macrovariables:
• Density
• Intensity 
• Average speed

Pic 1: VHM Variables ilustration
Směr jízdy



• Repulsive force

• 𝐹 𝑟 =
1

𝑟𝛾
, 𝛾 > 0

• 𝐹 𝑟 = −
𝑑𝜑

𝑑𝑟

• Stacionary state
• 𝑈 = σ𝑘=1

𝑁 𝜑𝑘 = 𝑐𝑜𝑛𝑠𝑡.

Thermodynamical traffic gas model

Pic 2: Particle gas on circle



Classification of states

Pic. 4: Classification
Pic. 3: Variance of clearances

∆(𝑳) - Statistic rigidity
𝑳 – interval length
Variance of clearances == direction of aproximation ∆(𝑳)



Who is responsible for that?





Classification of states

Pic. 4: Classification
Pic. 3: Variance of clearances

∆(𝑳) - Statistic rigidity
𝑳 – interval length
Variance of clearances == direction of aproximation ∆(𝑳)



Superrandom type of thermodynamical gas
Empirical data Simulated dataGIG density

𝑔 𝑥 =
1

2

𝜆

𝛽

𝛼+1
2 𝑥𝛼𝑒−𝛽/𝑥𝑒−𝜆𝑥

𝐾𝛼+1(2 𝛽𝜆)

Combined power potencial

𝜑 𝑥 = 𝜅 ln 𝑥 +
1

𝑥

higher pic. 𝜚 ∈ 5,10 , lower pic. 𝜚 ∈ 13,17 higher pic. 𝜚 ∈ 5,10 , lower pic. 𝜚 ∈ 13,17

• 𝜅 ln 𝑥 → attractive part

•
1

𝑥
→ repulsive part

• 𝜅 →Power coefficient



Power coefficient vs density

Tab. 1: parametres of model and variances Pic 5: Power coefficient vs density
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