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Equilibrium Conditions

 Wardrop (1955) ( ) 2014,Tours,2014 Internal state intersection model (Lebacque Khoshyaran 1998-2002-2005-2009)  Application to  LWR = conservation law for density + FD  GSOM = LWR + driver attribute dynamics (OD, vh type, stochastic perturbation, behavior, cold start engine, pv mode as taxis etc)
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 Intersection ⇔ "buffer" between upstream and downstream boundary conditions (demands resp supplies) ( )
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

  Beckman transformation in the continuous domain  Minimisation of the integral of costs -integral of inverse demands Traffic is assigned on least cost paths  Given density (and costs): HJ problem  But costs depend on assignment  Hence the min formulation Conservation of traffic  Traffic loads are bounded by infrastructure capacity (privileged directions of propagation)  Density of links x capacity  Elastic demande (origins)  Elastic supply (destinations) Medium: homogeneous  Classical variables of traffic (flow, density, speed)  Minimise the travel cost to the destination   models very close to traffic models on Given density, Φ results by solving an eikonal equation (optimal paths)  Flow is calculated  Fundamental diagram + direction of the gradient of cost todestination  Density is calculated for next time step Netco 2014, Tours, June 23-27, 2014



  The model boils down to:  Traffic assigned on shortest paths  Conservation of traffic Netco 2014, Tours, June 23-27, 2014
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  Hamilton-Jacobi equation  Equation for V  Hamiltonian  Hamilton-Jacobi equation + conservation Netco 2014, Tours, June 23-27, 2014
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  The model for dynamic assignment in networks by Jiang et al (2011)  Principles  Users chose the minimal cost path  The module of speed depends on density (fundamental diagram)  The cost depends on traffic density  Traffic is conserved Netco 2014, Tours, June 23-27, 2014
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

  2007  )  Idea: macroscopic relationship between number of vehicles in a zone and in-and out-flows  Limitation : requires homogeneity in space and time (slow varying demand) Simplest is Edie procedure  Link flow = total distance travelled / length x time  Link density = total time spent / length x time  Flow = weighted link flows  Density = weighted link densities Dynamic assignment: expressed by assignment coefficients  The network is characterised by its macroscopic properties  Density of links  Capacity, Supplies, demands Are equilibrium functions defined based on the fundamental diagram (Lebacque, 1993-1996) Local traffic supply and demand: The min formula  Usage: numerical schemes, boundary conditions a → intersections models



  Assignment coefficients are fractions of turning movements  Reactive dynamic assignment: assignment coefficients  a priori choice + dynamic processed (information etc)  Vehicle conservation + « unzooming »  flows and coefficients must be consistent Consider each cell as an intersection  With in-and out-flows  With assignment coefficients  With an internal state disaggregated per movement  Apply GSOM (Generic second order modelling) methodology Netco 2014, Tours, June 23-27, 2014



  Define directional supplies and demands  supplies and demands of the links in the cell  Flows result from the Min formula  supplies and demands of the neighbouring cells Color Couple bidimensional model with graph GSOM model (main roads with data= graph)   multiscale meso/macro models  Integrate data notably lagrangian (trajectories, travel times, passage times) Plus un itinéraire est attractif, plus il est utilisé  Plus un itinéraire est utilisé, plus son coût est élevé et moins il est attractif  Equilibre  principe d'optimalité (critère = coût de formation de l'équilibre) Multi-modes multi-classes:  Les coûts deviennent fonctions des débits modaux qui interagissent  Equilibre: point fixe (ou Inéquation variationnelle) Nagurney et al (198..)  Fiabilité des réseaux (nicholson et al 2003

•

  For merges: the parameters are directly related to number of lanes, capacity GRETTIA L'équation d'Hamilton-Jacobi résulte du principe d'optimalité  Une trajectoire optimale jusqu'à T résulte d'une trajectoire optimale juqu'à T-dT et d'un incrément L

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

13 Jülich, September 25-27, 2013

  

	Internal state model Internal state node model (simplified): basic variables
	 The extension of the node is neglected (point wise intersection) exhibit a global behavior: global supply and demand link Boundary Conditions upstream and downstream bounded acceleration  Demand: modified for acceleration node take into account bounded number of vehicles inside the  The demand is modified to which are a function of total  Total demand, total supply,  The node is assumed to number of vehicles Descriptive variable: total	) t N ( (t ( ) ( ) N z ( ) ( ) t I t N t I t N t n ( , ), ( Σ j , ), ( n N ∆ ( ) ( ) ( ) ) t I ),

 Node ⇔ "buffer" between GRETTIA TGF' Simplified case: merges. 

Netco 2014, Tours, June 23-27, 2014
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Dynamique de piétons

) 

TGF'13 Jülich, September 25-27, 2013  The inflow is a decreasing function of the number of vehicles in the node  The outflow is also a decreasing function of the number of vehicles in the node in congested traffic state   induces traffic hysteresis and capacity drop 

In-and Out-flow