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» Ceres Library \
»  Dynamic Network Loading Based on ODE

»  Dynamic Network Loading Based on LWR
»  Variational Inequality
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Heat Map Based on Vehicle Density Chart of Traffic Flow
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Introduction

Dynamic traffic assignment is the positive modeling of of
automobiles on road network consistent with established

® Nodes:
® [.inks

® Origin-Destination Pair

® Time cost = Delay = Travel Time

A Simple Network
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Sioux Fall Network

Departure rate function and cost function

Path 124 Flows
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Fig. 1. Sioux Falls network.
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Fig Departure rates and corresponding

Continuous Time Dynamic User Equilibrium (DUE) tra ol cost in the DUE solution

@ Users choose the path with the travel time, and

the effective travel delay is for all the path and === Path 3 departure rate === Path 3 cost

departure time of the same travel purpose.
Desired solution:

@ Dcsired solution:
B The for each path
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Progress

» Part 1: Dynamic Network Loading

Link state equation

Medium equation

Initial conditions

r
=1 (f) Vpe P.ie€[1.m(p)]
=R: (x.g.r.h"") vpeP

d.-t = R (x.g. 1) Vpe P,ie€ [2, m(p)

X ((t=1)-4)=x° YpeP.ie[l.m(p)]
g ((t=1)-4)=0 VpeP,ie[l,m(p)]
e ((t=1)-4)=0 VpeP,ie[l.m(p)]

Path from 1 to 6

Exit flow Exit flow
at al1-1) st al1)

Link &(1)

Flow Propagation
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» Part 2: Convert DUE to DVI N Norml one/

find h* € Ay such that
f
*I’p(t.h')(hp ~H)dt>0 Vhe A

Where spatial condition is

satisty

_ Flow propagation constraints

dy" — S hu(t) V(i.j)ew

PEFPy

yu(tO) =0 V(i.j) e W
Vii(ty) = Qg V(i.j) € W
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Progress

» Part 3: Solve DVI by Fixed-Point

[teration
Equal solution h* = Py[h™ — a®(t, h")]

For each iteration step

hytt = [hE(t) — a®(t, hy) + vij]+

Update new departure rate
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Loop of fixed point algorithm Code structure

Calculate the
subproblem duel

variable v for each
Start OD pair

I PalenlEie o1 Calculate the Fjelay
b operator Phi by
ased on v

Initialization and Phi(hk) solving the ODE
of h(t)

) Check If hk and hk+.1. satisfies the error
condition
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Example

—— path 1 departure
— path 1 cost

— path 2 departure rate
— path 2 cost
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Current Work : modify MATLAB _

convert MATLAB code to C code

~

Joint Institute for 4
Computational Sciences

~ ODE solver :

CVODE in SUNDIAL
odeint in boost library

Interpolator:
Interpolators in boost
library

Root solver:
CERES Library

/M
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Feature Work : Dynamic Network Loading Based on LWR
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Dynamic Network Loading Based on LWR

LWR model

Microcosmic Based on

Queues and delay
Density-speed relationship
First-in-First-out principle

{a,petx +afe(pe(t.X)) =0, (t.x) € [to.t7] x [a®.b]
Route information

il S

p°(0.x) = 0. X € [a°.b]
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Dynamic Network Loading Based on LWR

Max density

vehicle count

Zero density

Link Flow Propagation
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Dynamic Network Loading Based on LWR

Q()=) Q(t). g*()=) q5(t). wi(t)=") wi(t) .
; ? ezG; g ; ? vehicle count

d d he solution of PDE
—Q () =q5(t). —WE(t)=w(t), Wp G.I
de ™" Tt in the form of Lax-

() =we-(t). ie[l.mp). peP Hopfformula

We(t) = mjn{Qe(t) + Ly (t’;t) } Vee A

Q¢(t) = We(t+ D(t; Q°)), Vee A

qs (1) ) timg

wi(t+D(t: Q%)) =0 wi(t+D(t; Q%)), iel(l,

NetWork Loading Link delay
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