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Motivation

o Decision making tool

o Comprised of sub-
models

o Car-following
models: sub-second
level acceleration
behavior

o Traditional
application: benefits
estimation
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'/- Project Scope ™ 4
n - Define project purpose
- Identify influence areas
- Select approach
- Select model

® ®
Motivation ===
v actual modeling
’n Data Collection )
- Traffic wolumes
- Base maps/inventory
- Field observations

Y

Base Model Development

- Input data See Chapter 3

- Develop quality assurance
v

See Chapter 1

See Chapter 2

Required data:

' = ET = 2
o Demand e i NS Beve-ad
L.

- Review Animation

o Geometric
o COI’TITO' Compare Model

o Driver
behavior

- Congestion in right places? - Modify Global Parameters

- Modify Link Parameters

= Modify Route Choice Parameters
L

Calibration

Acceptable
Match

See Chapter §

Yes
Calibrated Model

- Forecast Demand o
- Base Case See Chapter 6

- Project Alternatives Model |
= ¥ Application

Final Report
- - Key Results See Chapter 7

- Technical Documentation

n Alternatives Analysis

Developed by the FHWA Traflic Analysis Tools Team and later adapted from Advanced Corsim Training
Manual, Short, Elliott, Hendrickson, Inc., Minnesota Department of Transportation, September 2003,
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Behavioral
data

Motivation

Control data

Geometric data

Demand data
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Motivation

o Emerging applications of microsimulation results:
o Modeling mixed-fleet vehicle interactions
o Emissions modeling (MOVES)

o Risk-based crash modeling (SSAM)

Accurately calibrated car-following
models VERY important towards robust
results of these analyses
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Motivation

Two primary
obstacles

o Complex optimization
problem

o Availability of appropriate
data

o Loop detector
o Aerial

o IRV (SHRP 2)
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Data

o Wyoming Implementation Assistance Program
o Filter data: clear weather on freeways

0 691 trip sample .

o 82 drivers
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Data — Calibration Method

o I[dentify three CFMs

o Safety distance CFM Measure of ax
Performance H
o Psychophysical CFM v

1 Root mean square error (RMSE)
o Social force CFM Objective i

Inter-vehicle spacing or following distance

Function G = J Z?Ll(deN — dXpreq)?
o I[dentify segments of y
C F Search Genetic Algorithm
A|gofithm Define calibration settings as a function of the

selected model using a representative data sample

o Calibrate each trip .

Constraint Parameter Search Domain

Define unique search domain for each model

o quibrqted pqrq meter Space parameter referencing literature & experience
sets used as surrogates
for driver behavior
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Research Questions

o Q1: Do different hypothesized groups of
drivers exhibit stafistically significant
differences in driving behaviore

o
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Q1 — Methods

o |[dentity set of critical driver attributes:

o Gender

o Age

o Income

o Miles driven last year P
o Divide each attribute info subgroups
o ANOVA test

Research Question 1 Methods Results Summary
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Q1 — Results

Mean Parameter Value by Gender Category
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Q1 — Results

Mean Parameter Value by Age Category

7 -
0.04 0.02 0.06
6 ]
5 -
4 - 0.05
3 -
0.40
) o
0.00 0.00 0.00
1 -
0 -
Reaction Desired Time Spacing Max Desired Max Desired Oscillation ~ Standstill Max Desired Max Desired Min Gap at Min Gap at CCO-
Time [s] Gap[s] Time-CC1l Acc[m/s*2] Acc[m/s*2] Acc-CC7  Acc-CC8 Decel Decel Stop [m] Stop [m] Standstill |
(Gipps) (IDM) [s] (Gipps) (IDM) [m/s”2] [m/s”2] [m/s”2] [m/s”2] (Gipps) (IDM)  Distance [m]
(W99) (wa9) (W99) (Gipps) (IDM) (W99)

Car-Following Model Calibration Parameter

m20-24 w2529 wm30-34 m35-39 m40-44 m45-59 wm60-69 w70+

Research Question 1 Methods Results Summary




The University of Texas at
Austin

Q1 — Summary

o Significant differences in driver behavior between
hypothesized subgroups:

o Miles driven last year
o Age
o Income

o Differences in behavior attributable to gender not :
statistically significant

Summary
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Research Questions

o

o Q2: Do different subgroups of drivers
behave sufficiently similarly to be
considered one homogenous group of
drivers?
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Q2 - Methods

Clustering

e Expectation Maximization algorithm

mm  Aftfribute Selection

e CfsSubsetEval algorithm

Classification

e /eroR algorithm
* OneR algorithm L
e PART Decision Rules algorithm
e J48 Decision Tree algorithm
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Q2 - Methods
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Q2 - Results

o Most commonly selected afttributes
o Age
o Income
o Marital status

o Least commonly selected attributes
o Gender
o Work status
o Living status
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Desired Velocity Results

Model Baseline Best Model % Difference
Calibration Optimal Accuracy Accuracy (from Best
Parameter Clusters Rate Rate baseline) Model
Gipps 5 229 360 57% J48
IDM 5 194 332 /1% J48
W99 4 288 412 43% PART

Research Question 2

Methods




Q2 - Standstill

The University of Texas at
Austin

Distance Results

Model Baseline Best Model % Difference
Calibration Optimal Accuracy Accuracy (from Best
Parameter Clusters Rate Rate baseline) Model
Gipps 6 172 182 6% PART
IDM 4 316 311 -2% PART
W99 6 163 201 23% OneR

Research Question 2

Methods
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Q2 — Summary

o Evidence that some drivers behave sufficiently similar
to one another—and sufficiently different from drivers
belonging to a different group—to be considered a
homogenous group of drivers

o Driver specific attributes can be carefully utilized to
classify drivers into homogenous driver groups

Research Question 2 Methods Results Summary
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Conclusions

o A modeler may not need to model every single
driver differently to properly calibrate the driving
behavior component of microsimulation.

o Modelers may be able to improve the realism of
their models, by accounting for heterogeneity,
without significantly increasing the complexity of
their effort. !
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Future Work

o Census-level demographics data can be used o
divide the driving population into homogenous
groups of driving behavior.

o Future work:
o Calibrate each homogenous group of drivers.

o Develop new framework for the calibration of a
microsimulation network using the proportion of
expected drivers belonging to a homogenous
driver group.
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Thank you! Any Questionse

For additional information,
please contact:
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Rachel James
rramesé@utexas.edu

Britton Hammit
bhammit1 @uwyo.edu
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