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Motivacao

“The volume of vehicular traffic in the past several
years has rapidly outstripped the capacities of the
nation’s highways. It has become increasingly necessary
to understand the dynamics of traffic flow and obtain a
mathematical description of the process.”

Greenberg 1959
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Modelo finito (Alimohammadi et al 2001)

Aproximagao de campo médio para otimizagao de fluxo

® — ocupado; O — vazio
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Equacao mestra

n n

— —
= D.P(O®0...0)+ DgP(0...000) +

dE,
dt

n n
— —~
—D,P(@®00...0) — D.P(0...00 @) +
f—jlh r—’L

—R;P(@00...0) — R.P(0O...00 @) +

}§

——
+C.P(@@0...0) + C4P(0O...00 @).

dE,
dt

= Lpn—-1 — 2En + En+1 - ’Y(En - En-l—l)
onde v = R/D
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Condicao de fronteira

Eo(t) =1, Er11=0

lim (ninit1) (v) =~
L—oo
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Otimizacao local de fluxos

Equilibrio de trafego

ts = & + agi + (057 + g} +..)0 (i — je)
i —>

n
&6)) :Z (aiji + bij?)

=1
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Otimizacao local de trafego.

n
Z ¢iji + .7@

=1
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Difusao Ramificacdo Coalescéncia
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O Modelo

/ ¢ 0633)
P(3;j)
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P(t-1;)) (1))
Pa) o(tj) |
P(t+15) o+l
A\
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Distribuicao de correntes nos vértices dados fluxos nos
canais

0 - U ) '\/. ) v

Q(t;i) = B*(t)(i) + 2B(t)P(t;4) + /02 duP(t;u)P(t;i — u)

Q(t;i) = 2B(t)P(t;1) + /OZ duP(t;u)P(t;i — u)
/OOO Qtsi) = 1 - BX(1)

Glo=20)p
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Distribuicao de correntes, ligacoes e vértices

J j
l:J i J 1

Pllid) = 3603+ 330)] 6. —5) +

N [%5 (i_ J‘TJ) +%5 (i— ’%)} o(j — jo)

Orahcio F. de Sousa Otimizacao de trafego



Motivacao

Modelo finito

Otimizacao local de fluxos
Modelo infinito

Limite de grandes correntes
Limite de pequenas correntes

Aproximagao de campo médio para otimizagao de fluxo:

Distribuicao de correntes, ligacoes e vértices

Ji

Pl = [ge-ie |eti-a+

N Bg (z-_ J‘TJ) +%5 (i— %)] o(j — j)
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Fracao de canais vazios

P(t+ 13i) = 2 / / addc"diF* (ilj, jow(c, QU 5)
0

Se{c'>er}
| @i =1- B
logo L e
Bt +1) = (BOP +3 [ diP()Q()
onde
Pi)=p(= D=2 [ pelidi

pe(i) = [p(c) * p(=")] (i),
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Equacoes de recorréncia

Q(t;i) = 2B(t)P(t;i) + /01 duP(t;u)P(t;i — u)

P(t+1;i) = 7DC(Z')Q(i)+2/oodjpc(j)62(2z‘+j)+

2 0
Zd. C . 2._ .
+2/0 lipe()Q(2i — j)

Bt+1) = BO+; [ dP)Qd)
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Distribuicao continua de custos:

Para uma distribuic¢ao uniforme de custos:

p(e) = Z0(B-¢)

:pc(jc) = *(/8 _jc)@(ﬁ_jc)
. 1 . .
= Pe(je) = @(5 - 30)2@(/8 — Je) iy 0 8

Temos as equacgoes da distribui¢ao de correntes e canais vazios

P(t+1;i) = F[B,Q(t;1)]

B8
B(t+1) = BX(t) + 2}3 /0 di(B — i)2Q(t:1)
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K(z) = 2BII(z)+1I1(2)?

M(z) = [ﬁismh (%

z

)

H
=1 () = 1n® ( H [QkH sinh (2fi1>]
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Figure: (j) =10%,8=1. 02 = 1/12.
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Fracao de canais usados

B= B2+—/6d'(6—')2Q(')
25 |, Y J)° QU
2 ) HgQ)_
B =2B+1- 420+ 52 =0

@
:>B:1—% 4—4(1 4Q+“2—)

/82

No limite de pequenas correntes (j) < [

N =1_ 2,/
B(() =1-2 3
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Distribuicoes estaveis
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Figure: (j) =5-1074, 1072, e 5- 107}, = 1.
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Fracao de canais ativos
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Flutuacoes

Processo de ramificagao

[e.9]
c

Pbran.(j P Jc) = /OOO djcp(]c)/ d]P(])

€9 ) 00 __aj
Pbran.(j >]c) = / djce_Je/ dee (4)
0 Je
(7) .
& ————— ~ (j).
1+ /()
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Flutuacoes
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Conclusoes

Ocupagao média )

i~ (B 0
Dupla ocupacao

(i) ~* - 2 Q)

B

Para grandes fluxos as flutuacées dependem apenas da largura
da distribuicao de custos

o — f(B) (3)
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