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Agenda

Review Emerging Technology, Trends, and Travel Behavior 
Study Background and Objectives

Scenarios Developed and Implementation Plan

Modeling Methodology

Autonomous Vehicle (AV) Scenario Implementation Details

Autonomous Vehicle (AV) Scenario Results
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Emerging Technology Trends and 
Scenarios



4

Background and Objectives

• Compile information on emerging 
technologies from identified sources and 
case studies.

• Gather regional and national trends in a 
manner to support discussion of potential 
scenario testing. 

• Provide definition to specific scenarios 
that could be tested with the SERPM 7 
model to support policy analysis.

• The findings can be applied to test and 
shape policies in regional and MPO 
LRTPs to achieve their goals and 
objectives.  It can also help to project 
more accurate demands for projects.

• Evaluate the SERPM 7 model’s capability 
to test future scenarios and inform 
development of SERPM 8.

• Models are applied to gauge the demands for 

and the sizes of new facilities

• Emerging technologies will disrupt travel 

behaviors.  

• Three phases

o Review of relevant literature

o Identify key parameters and 
data needs

o Compile regional, national 
trends, and discuss potential 
scenario testing

ObjectivesBackground
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Scenarios Developed and 
Implementation Plan
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Scenario Development

Six Scenarios

• Scenario 1 – Millennials Behave Differently

• Scenario 2 – New Transportation Services Reduce Need for Driving

• Scenario 3 – Emerging Technologies Enhance Transit Systems

• Scenario 4 – Managed Lanes Used Differently

• Scenario 5 – AV Technology Affects How People Travel

• Scenario 6 - Combined

Identified Potential Scenarios for Modeling the Travel Behavior Impact of:

Focused on How to Model in SERPM 7 ABM Environment

• Changing demographics

• Emerging technologies
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Model Components

Model Group
Components

Complementary Models Truck, visitor, special generators

Network Inputs Speed, capacities, transit attributes

Population Synthesis Synthetic person and household attributes and distributions

Long-Term Models Usual activity locations (school and workplace)

Mobility Vehicle availability

Daily Activity plan

Tour Level Tour timing, trip chaining, tour destination and mode choice

Trip Level Trip mode choice

Assignment Highway and transit 
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Re

AV Technology Affects 
How People Travel
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Scenario 5 – AV Technology Affects 
How People Travel

AVs Significantly Reduce the Need for Paid Parking

• Reduce parking costs by 20%

• Set maximum terminal time to 1 minute

Driving Alone Available to Unlicensed Individuals

Less Onerous In-Vehicle Travel Time

• Model assumes all individuals 16 or older can drive alone

• Relax assumption to 11 or older

• Tour mode choice (all purposes and logsums) 

• Reduce auto IVT coefficient by 5-10%

AVs Use Facilities More Efficiently

• Freeway facility types – increase capacity by 80-100%

• Other facility types – increase capacity by 10-30%
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Model Methodology
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Stepwise implementation

Each change made incrementally and model results examined

Scenario management

» New versions of input and Utility Expression Calculator (UEC) files 

created 

» Unique serpm_abm.properties file (Input\IN-2040R\) created to 

reference files and parameters for each scenario

Single-pass model run

» Capacity increase scenarios seeded with skims from a full model run

Full model run (speed feedback)

» Seeded skims used to reduce run time
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Implementation Details and Impacts
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Configuration Details

SERPM 7.061

CF2040: Adopted Cost Feasible LRTPs and Approved 
Projects

Updated highway network with corrected facility types

Corrected transit network building

CTRamp binary built from source code dated 1/28/2016

25% demand sample rate
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Driving alone available to unlicensed 
individuals

Modified drive alone (toll and non-toll) and drive-transit 
availability constraint in mode choice UEC files within the 
serpm7\ctramp\uec folder

» TourModeChoice.xls

» TripModeChoice.xls

Direct impact on Tour and Trip Mode Choice

Logsum impact on destination choice

No impact on visitor models or accessibilities



15

AVs Use Facilities 
More Efficiently

Modified network capacity files 
(Input\IN-2040R\capcaltabs\*.dbf) to 
specify capacity changes by facility 
type.

Direct impact on:

» accessibilities

» destination choice

» mode choice

Combined with unlicensed
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Less Onerous In-Vehicle Travel Time

Created an IVTT discount parameter (c_av_ivt_discount) and 
applied to the auto mode IVTT utility portion

» TourModeChoice.xls

» TripModeChoice.xls

» VisitorTourModeChoice.xls

» VisitorTripModeChoice.xls

Direct impact on Tour and Trip Mode Choice

Logsum impact on destination choice and accessibilities

Combined with 80% highway / 10% other capacity increase 
and unlicensed
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AVs Significantly Reduce the Need for 
Paid Parking

Terminal times are not used in SERPM

Parking costs reduced in the maz data file 
(Input\ABMTEMP\ctramp) 

Direct impact on Tour and Trip Mode Choice

Logsum impact on destination choice and accessibilities

Combined with 80% highway / 10% other capacity increase 
with IVTT 10% reduction and unlicensed
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Results
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Results Processing

Step 1: copy output folder to repository of scenarios and give 
a unique name

Step 2: run process in R that produces summaries and 
exports csv files with unique suffix to a results directory

Step 3: identify scenarios on control tab in Excel and run 
macro to load summaries automatically using Data 
Connections
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DAP - tours

Single pass

Full run
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DAP – trips

All Persons

Child 11-15
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Trip Mode Choice
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Highway Assignment
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Transit Assignment
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Other Scenarios
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Next Steps

Model specification for scenarios

Testing scenarios and sharing results: volunteers?

Scenario Level of Effort

1 Millennials Behave Differently
High: Population shift and new mobility terms 

are non-trivial

2 New Transportation Services
High: New mode, new terms in auto 

ownership

3 Emerging Technologies in Transit High: New mode with transit egress

4 Managed Lanes Low: network coding changes

5 AV Technology
Medium: mostly parameter changes, although 

should be done across range
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Questions?
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Thank you!
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Mobility

Single pass

Full run
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Destination Choice
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Trip Time of Day



33

Highway Assignment – Capacity Range


