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Abstract

In this paper we present a dynamic traffic assignment(DTA)
based on continuous-time network loading procedure. A
system of differential algebraic equations(DAES) is proposed
for describing traffic flow propagation, travel delay, and route
choices. We THEN convert dynamic user equilibrium(DUE)
principle to differential variational inequalities(DVI) which will
be solved by fixed-point algorithm. To adapt to large scale
network and GPU, we program the whole model using C, so
that we can solve it efficiently on supercomputers. The solver
will be implemented on GPU using CUDA.

There are two kind of DAE systems proposed in this project,
one is ODEs, the other is PDEs representing the LWR model.
They have their own advantages on describing traffic flow and
propagation. The former is mainly based on setting link state
function while the later is based on hydrodynamics theory.
Given a departure rate of each path associated with OD pairs,
it will output the link volume or traversal time.

| DNL by ODEs

DTA models determine departure rates, departure times and
route choices over a given planning horizon.

Dynamic Network Loading(DNL) is a critical procedure to
obtain the traffic delay operator, which maps a departure time
to a traversal time. DNL constructed by ODEs can be described
as the following formulations.
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To make DUE principle formula, we introduce the VI
formulation, which is widely applied to equilibrium problems in
different fields. Here, we use it to formulate the DTA problem.
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To solve DVI problem, we introduce the fixed-point algorithm.
The following formulation is the computing process.
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Algorithm

¥ (hk) = F(D,)

Y [[hk - alP(h") + v]; =Q
v = zero of

Y. [[hk - alIJ(h") + v]; -Q

For each OD pair, given hg

While [|hk*! = hK|| / [|hK|| >= &
ODE(h*) = makeOde(h¥)

X = sol. to ODE(h¥)
fori=1:m

§1 =t + Dy[xq(1)]

$iv1 = & + Dilxi($;)]

End for

h*1 = [hk - a¥(h*) + v],
End while

Cost = ¥(h)
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Figure 2 siouxfall network

For the network graphs shown on the left, the calculated
assignment results are shown on the right. The small network
runs under the tolerance 0.01 for 0.1s while Siouxfall network
converges with epsilon=0.0001 for about 120s. GPU
acceleration will be used to accelerate computation for larger
network problems..
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DNL by PDE

In this part, traffic flow is shown described as belows.

{(')xu(t.x) + dep(u(t.x)) =0 (x.rt) € [a.b] x [to. t7]

u(t.a) = u(t)

Convert the PDE to optimization problem by Lax Hopf formulation.
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Example and Results
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Figure3 Flow propagation based on LWR

v' For ODEs model, we will verify the convergence of the
algorithm theoretically and then implement them on a
parallel computing platform.

v" For PDE model, we will continue to explore the physical
model and build the programming model on GPU.

v" We will continue to improve the models in describing some
traffic phenomena.
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