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Introduction

A PARAMICS allows us to incorporate network specific driver
behavior and infrastructural characteristics with the use of its
Application Programming Interface (API).

A With the use of API, we can go beyond the conventional traffic
analyses

A Validation and calibration methodology using PARAMICS API
In several research studies conducted by the Rutgers
Intelligent Transportation Systems (RITS) Laboratory



Outline

A Traffic circles
A Toll plaza

A Safety assessment of highways



Traffic Circles

A Differences between circles and roundabouts
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Objectives

A Our major need was to model traffic circles rather than
roundabouts

A Three fiunconventional © traffi
analysis

I Collingwood Circle ( Current T Proposed)
I Brooklawn Circle (Current T Proposed)
I Asbury Circle (Current T Proposed)



Problems

AVehiclesd gap acceptancel/rejec
operational efficiency of traffic circles and roundabouts.

A The default gap rejection/rejection model is not efficient in
representing accurate traffic operations.

Solution

A Location specific gap acceptance/rejection models were
developed using ground truth data

A PARAMICS API were used to force location specific gap
acceptance rejection models



Data Collection

A Traffic data at the three circles were collected using POGO
with two dome cameras and two infrared cameras and a

portable mast with a Sony camcorder and an omni-directional
camera




Data Extraction

A The data collected are extracted in RITS lab.

A Extraction for each circle takes approximately one month
with three students.

A Extracted data include:
I Traffic volume
I Interarrival times at circle approaches
I Entry wait time at yield signs
I Gap rejection of vehicles at yield signs



Gap Acceptance/Rejection Model

A The gap acceptance behavior of vehicles at uncontrolled
Intersections is investigated using binary choice model.

A There are 2 choices available to the driver waiting for an
acceptable gap:

Accept the gap and enter to the intersection,
or
Reject the gap and wait for the next available gap.



Gap Acceptance/Rejection Model

A The variables of the probit model are:

Accept : Dummy variable for acceptance behavior (1 if the
gap is accepted, 0 otherwise)

Gap: Time between consecutive vehicles at the approach

(milliseconds).
COLLINGWOOD CIRCLE
. . . Number of Std. z Log Pseudo

Location Variable Coefficient Observations  Eir. Likelihood R?

1 Constant (o) | -3.25858 1170 0.1664 -19.58 -2044 0.68
Gap (g) 0.00588 0.0003 17.71
V, =-3.25858 +0.00588.g

2 -Inner Ln | Constant -2.52357 806 0.1410 -17.90 -171.6 0.61
Gap 0.00596 0.0004 12.95
V, =-2.52357 +0.00596.g

2 -OuterLn | Constant -2.76297 1372 0.1209 -22.85 -188.7 0.70
Gap 0.00454 0.0003 | 16.48
V,=-2.76297 +0.00454.g

3 -Inner Ln | Constant -2.85311 363 0.2489 -11.46 -79.5 0.59
Gap 0.00829 0.0009  8.85
V,,=-2.85311+0.00829.g

3 -OuterLn | Constant -3.96964 1064 0.2655 1241 -99.0 0.77
Gap 0.00897 0.0007  -14.95

v, =-3.96964 +0.00897.g
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Toll Plaza Simulation

A Operational efficiency of toll plazas are highly important in
tolled roads.

A However, accurate simulation of toll plazas is a challenge due
to vehiclesd complex | ane sele

A Interchange 13 toll plaza at New Jersey Turnpike i Staten
Island connection through Goethals Bridge.



Objectives

A Toll plazas on the NJTPK areas are not barrier toll plazas
located en route but they are located at separate areas where
the users enter or exit the freeway.

A This kind of toll plaza configuration does not impede the traffic
flow on the freeway.

A However, they are important features of the network since
they affect the travel times between origin and destination
(OD) pairs.

A Therefore, it is essential to develop an accurate model of the
toll plaza operations to obtain a realistic simulation model of
the network.



Problems

A How do drivers choose toll booths?
A How do we ascertain correct lane usage?

Solution
A Develop a utility model for toll booth selection
A Validate the model using electronic toll collection dataset

A Use PARAMICS API to force vehicle to choose the highest
utility toll booth



Data Collection

A Electronic Toll _Collection Dataset: consists of individual
vehicle-by-venhicle entry and exit time data, were provided by
the NJTA. It also consists of the information regarding the
lane through which each vehicle is processed for all the
vehicles (both E-ZPass and Cash users).

OD demand is also generated using ETC dataset

A Video Recording: extracted data are: (1) Average and
standard deviation of service times of cars and trucks (2) Exit
probability of each lane.
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Toll Booth Utility Model

Alt i s assumed that driverso ut
following variables:

(1) Entry location, (2) Exit location and (3) Queue condition
A Utility of lane i can be modeled as follows:
Ui =" eps + MXp + Napd,
Where,

P& Is the probability of selecting lane i entering the toll plaza
p% is the probability of selecting lane i exiting the toll plaza
pY% is the probability of selecting lane i due to queue conditions

Note thatp% =171 q/1q where is g is the number of vehicles in
gueue
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Safety Assessment

A Traffic safety evaluation is one of the most important
processes in the analysis of the performance of transportation
systems.

A Traditional methods such as statistical models, before-after
comparisons have many drawbacks due to the limited time
periods, sample size problems, reporting errors.

A The advance of traffic conflicts technique and micro-
simulation method together offers a potentially innovative way
for conducting safety assessment of traffic systems even
before safety improvements are implemented.



Objectives

A A new crash index that can be calculated using micro-
simulation model is proposed.

A This proposed index is validated using a well-calibrated real-
world road segment on New Jersey Turnpike and the
observed accidents.

A Paramics API is used to extract the proposed safety index.



Background - TTC

A Time to Crash (TTC) is defined as the time that would take a
following vehicle to collide with a leading one, if the vehicles
do not change their current movement characteristics.

TTC=D/k +
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Background - ClI

ATTC does not take I nto account
deceleration.

A Crash index (Cl) is proposed to incorporate additional factors
to reflect the nNnseverityo of a

A This new approach is not only based on the idea borrowed
from the kinetics to describe the influence of speed to kinetic
energy involved in the collision, but also based on the
consideration of the time before the conflict occurred, through
which the severity and the likelihood of a potential conflict
could be interpreted even though a collision had not actually
occurred.

V. +a.-TTC)* —(V_ +a_-TTC)* -
2 TTC

Cl =



Model Validation

A The proposed Cl indicator is tested using a well-calibrated
simulation model of New Jersey Turnpike

A To eliminate the negative impact of geometric features, the
6.67 miles section between Exits 7 and 7A NB was chosen as
the validation section.

A There are no on or off-ramps within the section, and the whole
section tends to be a straight one.
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Accident Data

A Police accident records between 1996~2005 of this section
are used.

A The dataset includes more than 1,000 accident records. The
records described detailed information of each reported
accident, including type, time, location, etc.

A Rear-end and sideswipe accident records were extracted from
the data set.

A As proposed in Cl model, it could also use the time and space
iInformation of a potential crash.

A So if this surrogate measure was effective and can be
validated, it should have strong relationship with real
accidents in time or space. Thus this served as the base for
the validation of CI.



Validation Results

TTC Below Threshold Value



