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Development of an estimation system of link travel time distribution for a
lane-based management
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In this study, it is confirmed that link travel time distributions are
different according to the direction of next link (i.e. go straight, turn right or left) , and it is
valuable to record the probe vehicle data of each lane. We proposed a method to predict a link
travel time by using a historical data, which is modified a particle filtering model, and confirmed
its effectiveness. In order to predict a link travel time distribution in urban area, it is
necessary to do traffic flow simulation. Therefore, we improved the conventional stochastic cell
transmission model for the network consisting of signalized intersections.
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Part 1

1-1 Measure the period when object vehicle data
appears continuously as the length of green
phase. Intervals between each green phase
are treated as red phase.

1-2 Change the red phase whose length is under
40s into green phase, except for the first and
last phase.

Part2

2-1 Measure the period when crossing vehicle
data appears continuously as the length of
red phase. Intervals between each red phase
are treated as green phase.

2-2 Change the green phase whose length is under
40s into red phase, except for the first and
|ast phase.

2-3 Replace red phase whose length is over 80s
with the corresponding segment in Part 1

Part 3

3-1 Calculate the average length of green phase
( AVEgyey ) and its standard deviation

(SD green ) iN part 2 with green phases whose

length is between 40s and 80s.
Length of green phase = (AVE geen + € green)

where
Dyreens 0 € (Dgreens+)
€ green= 0, 0 €[~Dgreens Dgreen]
~Dgreens 0 € (-9, Dreen)
ands ~ N(0))

3-2 Cadlculate the average length of red phase
( AVE,, ) and its standard deviation

(D, ) in part 2 with red phases whose

length is between 40s and 80s.
Length of red phase = (AVE ¢y + &1eq )

where
SDred ’ o€ (SDred 7+°°)
Ered = g, 0 €[~Dyeq s Dyeg]
~Diegr 0 €(-0,-Dgy)
ands ~ N(02)

40~80
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Step 1
If at time point n, there is an observed data 4 .
For i=1:100

Pick up possible travel time t: according to

P(til|t,.D,,) andadderrorterm & .
End For

Step 2

Forl=1: M~
For i=1:100

For each possible travel time t', caculate

its reappearing probability F(t/ ) at time

point (n+1) with

P(tr{+|) =aP(t! [t 4, Dt nii-1)
+(1_a)P(t] |tn! Dn+|,n)

Predict travel time t%_; with

S eal

t:'IJrI = Jk )

2., Pt)

End For

If at time point (n+l), a new object vehicle or

crossing vehicle is observed, begin the

resampling process to modify the prediction.
End For
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