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Lighthill-Witham-Richards model:

pe+ (pv(p))e =0, p€ |0, pras| density of cars
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De Saint-Venant equation:

H;+ (Hv), =0
vy + [%1?2 +gH], =0

H water height. v velocity, g gravity

[sothermal Euler with friction:

Pt + (Pﬂ-): =0
(pu)e + (pu® + a?p). = —f,

Gas pipelines p density, u velocity
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Rule (A):  Out. Fluxes Vector = A - Inc. Fluxes Vector

Traffic distribution matrix A = (a; ), 0<o;<1, 2 a; =1

: STOP
Rule (B) is an “entropy” type rule : maximize velocity H
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Oepj (x,t) + Oy min {5, v;p; (:E,'t)} _
Qi(1) = fi-1(pj-1 (bj-1,0)) = fi"

pi(ai,t) = u(t)
pj (2,0) = pjo(2)
q; (.CU, 0) — {q35,0

no T T o
J(u) = 2_21/0 qj(t)dt+/0 lun - pn (b, t)) — (1)) di=J1(u) + Ja(u),

Existence of solutions

Take minimizing sequence: compactness by Helly and Ascoli Arzela’ Theorem.
¢, — q in OV, thus Ji(u,) — J1(u)
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Figure 7: Supply chain with 11 arcs, case a. Left: J; versus iteration steps; right: ”path”
followed by the steepest descent algorithm in the plane (¢, s).
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CROWD DYNAMICS SUPPLY CHAINS

VEHICULAR TRAFFIC
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Thank you for your attention!
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Real data

Problems :
1. Dimensionality: big networks
2. Data: measurements and elaboration

(C),2003 Helmut Kiatt

Plates reading

Videocameras

NETWORK of SALERNO




Lighthill-Whitham-Richards model

The flux is given by the density times the average velocity  f(f,2) = p(t, ) - v(t, )

If we assume that the average velocity depends only on density v(t,z) = v(p(t,z))

Lighthill-Witham-Richards model:

pe+(pv(p))e =0, p€0,prasl

velocity | flux

=\Finite time

Pmaz Pmax

Non unique (weak) solutions -

Time t=0 Lmaz

Entropy (gas dynamics)




Networks and Re di Roma square

More incoming than exiting road - Priority parameters

Bifurcations, merging, complicate junctions, traffic circles

Theory : existence of solutions on networks for BV initial data.

Road flux total variation in x ~ Junctions flux total variation in t
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We e'ssentlalh 1mert Rulea (A) and (B), giving more 1mpnrtance to through
flux than traffic distribution.
In the nth attempt (1 — P(RWP(R)" ! packets are sent and P(R)™ are lost.

max &Hd ,}/I’HG’B

Maximal fluxes on each line !

( i A et — | t

The thmugh flux is I' = min{ } _, 4™ . >, '}”“”"_ :
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