
Traffic plans: book to appear Springer



The economic justification in graph theory (with fixed 
geometry)



Economic justifications: communication networks, 
pipe-lines: problem of optimal geometry



First biological motivation: plants



Traffic plans



Traffic plans



Traffic plans



Besicovich’s plumbery: the first irrigation fractal



Traffic plans



Important variant : subway + walk models:



Subway + walk model



Mathematical side: problem introduced by :



Interpolating from Monge-Kantorovich to 
Steiner



Optimal network,  0<alpha<1, Dirac to discrete 1D Lebesgue 
(Bernot)



The Gilbert discrete energy (1967)



Defining infinite irrigation graphs irrigating 
measures:  Traffic plans



Traffic plans as measures on the space of Lipschitz 
paths



Other definition: parametric traffic plans as sets of 
fibers 



From traffic plans to parametric traffic plans



Handling convergence both ways : weak 
convergence of measures, or uniform convergence 

of all paths



Irrigated, irrigating measure, transference plan



The Gilbert energy for traffic plans



Main semicontinuity lemma (Maddalena-Solimini)



Back to a geometric energy ; lower semicontinuity 
of energy



Traffic plans



Definition  of optimality for the irrigation and for the « who goes where » problem



Traffic plans



Traffic plans



The tree-like structure: single path property



Technique to prove the « single path property »



Main structure result



Main « interior regularity » result (works also if one 
of the  irrigated or irrigating measure is finite  

atomic)



Traffic plans

Excision technique



Regularity tecnique : Cutting a traffic plan into 
optimal subtrees



Main regularity  lemma



Regularity technique: short cuts





Other recent results for Lebesgue 
irrigated measures:

• One can associate a landscape function to 
any optimal traffic plan and the traffic plan 
is the steepest descent network of this 
landscape. The landscape is hölder 
(Santambrogio)

• More on regularity: curvature is a bounded 
measure on each path. Existence of a 
finite tangent cone at each point.  (M. , 
Santambrogio)


