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Transitioning from a Trip-Based Model to an 
Activity-Based Travel Model:



Overview

• Quick Oregon Modeling Context
• Why an ABM

• Advantages of ABM
• Challenges in Shifting to an ABM
• Next steps for ODOT

2



3



What if?

How?

Details?

Context - Oregon Analysis Toolset

Strategic Models can help with 
long-term visioning/ 

policymaking/funding/resilience 
analysis, but sacrifice detail.

Tactical Models use fixed 
assumptions (e.g. a single 

economy, fixed fuel prices) to 
work out how to best implement 

allotted funding.

Monitoring
should reflect 
observed (not 

modeled) 
behavior

Operational Models help with 
short-term implementation 
details (e.g. signal timing).

Meeting 
Expectations?
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Example -
VisionEval

Example –
Travel Demand 
Models (Trip-
based and ABM)

Example -
Microsimulation

Example –
RITIS analytics



ABM – models 
people

Trip Based –
models zones or 
groups of people

Additional detail 
allows for more 

(and more 
detailed) 

questions to be 
modeled

The additional 
information from an ABM 
comes at a cost of more 
input level detail and a 
more complex model

ABM (Activity Based Model) 
Summary highlights
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Increased questions 
around bike / ped / transit 

information

Strategic and 
visioning work was 

showing a shift 
toward more pricing 

and technology 
questions (AVs) 

Funding realities 
point to less and 

less large highway 
expansion projects 
which is where Trip-

based models 
shine

Given the questions being asked and 
anticipated to be asked…

…the ABM is the planned platform for 
future travel demand model development.
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Other Influences:

• Deals with trip chaining

• Move to Performance 
Measures / Equity

• Better accounting for  
peak spreading

• The ability to test 
congestion pricing

• ABM aligns with ODOT 
tool suite
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Policy Topic Trip-Based 
Models

Activity-
Based 
Models

Traditional highway projects

Transit expansion projects

Air quality conformity / emissions

Traffic impact studies

Bike/walk planning

Land use planning (mixed uses, transit-oriented 
developments)

System management and operations 

Highway pricing studies (such as tolling)

Equity analysis (including the effects of policies and 
investments on disadvantaged populations)

Peak spreading
Suitability for Analyzing Topic:                Good                  Fair                 Limited*
*Trip-based models may provide less detail than desired; ABMs may require disproportionate work effort with 
excessive detail.
Source:  Modified and adapted from information provided by RSG, Inc.

Expanded Functionality
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The Peer Review Panel
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Why Southern Oregon

• ODOT-TPAU’s most actively used MPO model

• Also ODOT-TPAU’s most populated model region
– ~285,000 people, ~120,000 households

• MRMPO (Middle Rogue-MPO) in close proximity to 
RVMPO (Rogue Valley-MPO) needed to be 
upgraded

• MRMPO’s up coming RTP schedule allowed for the 
ABM (CT-RAMP) to be in place within timeline.
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Experience and Challenges
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Training and Cultural Change Challenges

12



13

ODOT’s 
experience is 
with 3-zone

ODOT will likely 
be looking to 
simplify to one-
zone in the 
future

But the basic 
lessons are still 
similar



The ABM requires a lot of the data that the 
current trip-based model already requires…

Zones and Network Households / 
Employment

Schools,
Parks, 
Parking
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…but there are some new “twists”
Some additional detail needed

Reviewing at the zone 
(TAZ) level,

But inputs are actually 
at a sub zone (MAZ) 
level

Some additional 
employment categories

And Household detail

Active Mode (bike 
/ walk) 
connections

Additional parking 
inventory detail
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Still perfecting the art of 
Population Synthesis
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Trip or Activity, your model is only as good as your Estimation

https://github.com/RSGInc/SOABM/wiki/Networks-and-Zone-Data 17

https://github.com/RSGInc/SOABM/wiki/Networks-and-Zone-Data


More Detail in VDF Requires Additional V/C Output Thought

https://github.com/RSGInc/SOABM/wiki/soabm-volume-delay-function-definition
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https://github.com/RSGInc/SOABM/wiki/soabm-volume-delay-function-definition


Similar issue with VMT
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Policy Topic Trip-Based 
Models

Activity-
Based 
Models

Traditional highway projects

Transit expansion projects

Air quality conformity / emissions

Traffic impact studies

Bike/walk planning

Land use planning (mixed uses, transit-oriented 
developments)

System management and operations 

Highway pricing studies (such as tolling)

Equity analysis (including the effects of policies and 
investments on disadvantaged populations)

Peak spreading
Suitability for Analyzing Topic:                Good                  Fair                 Limited*
*Trip-based models may provide less detail than desired; ABMs may require disproportionate work effort with 
excessive detail.
Source:  Modified and adapted from information provided by RSG, Inc.

Again, Extra Detail = Expanded Functionality
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Automated Input and Output Checkers are a Must
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Next Steps
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Current Travel Demand Model Development within ODOT Paused
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All models 
except SOABM 
are trip-based

SOABM, built on 
CT-RAMP has 
been in 
operation 2-3 yrs



Scoping Estimation of Next Generation of Models
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Why ActivitySim



Why ActivitySim

https://github.com/ActivitySim/activitysim/wiki/Administration

https://github.com/ActivitySim/activitysim/wiki/Administration


Why ActivitySim

https://activitysim.github.io/

https://activitysim.github.io/


Shared Dollars, Also Shared Knowledge and Resources



Questions / Discussion
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