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Discussion Topics

e Gen3 Model Status

e Tool Demonstration — ABM Visualizer

— Initial Gen3 Model results prior to any model
estimation/calibration using local data

 Gen3 Phase 1 Model Development
— Ongoing activities and next steps
— ActivitySim estimation mode
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Phase 1 Development (Task Order 3) Status

Population Synthesis
— Finalizing documentation

Data Development
— Preparing data development memorandum

ActivitySim Deployment

— Integrating ActivitySim with other Gen2 Model components

Phase 1 Model Estimation
— Estimating tour destination choice and tour mode choice models

Phase 1 model development expected to be completed by
November 2021
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ABM Visualizer

Visualization and diagnostic tool for ActivitySim models
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ABM Visualizer 102,739,364 130,555,502

Built in R using dplyr, Rmarkdown, flexdashboard, plotly, and ggplot libraries
Two comparison modes are available:
- Model vs Survey

Model base vs Model build
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Example Model Structure & Components

Accessibilities
Work and school location
Auto ownership and parking

[
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ABM Visualizer Data

o Survey

— 2017-2018 COG Regional Travel Survey (RTS) and
2018-2019 Maryland Travel Survey (MTS) data,
processed in ActivitySim format

 Model
— Transferred SEMCOG ActivitySim implementation
« SEMCOG survey was GPS adjusted
« RTS/MTS data to be GPS adjusted in Phase 2
— Asserted size terms
— Uncalibrated, unvalidated
— No adjustments to any model constants




ABM Visualizer Demonstration...




& Phase 1 Model Development

Ongoing Activities and Next Steps




Phase 1: Ongoing Activities

= ActivitySim integration with Gen2 model components
* Integration is 95% complete
* Incorporating external transit demand
* Adding exogenous auto demand

= Model estimation
* Prepared estimation data bundle (EDB)

« Estimating tour mode choice and tour destination choice
models
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Choice Model Estimation

-
* Observed
Data
\. Estimation
Data
Model
7 Evaluation

 Inferences

* Statistical
Significance

Estimation

( * Hypothesis

Model

Specification

Model

* Statistical
Algorithm

R
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ActivitySim Estimation Mode Overview

Raw Survey Tables [ Households ] [ Persons ] [ Trips ]
TBD * TBD TED
Translator
L )
IAl¢:ti|,||'itlv'sir|'| Suwe‘f Tables [ Households ] [ Persons ] [ Tours ] [ Joint Tour Participants ] [ Trips
Household_id *  Person_id Tour_id Participant_id * TBD
TAZ *  Household_id Person_id Tour_id
Income *  fAge Househald_id Housshold_id
Hhsize *  PNUM [seguentizl person num in HH} Tour_type Person_id
HHT (househald type) * Sex Tour_category Farticipant_num
Infer Module Autg_ownership *  Femploy Origin
MNum_workers *  Pstudent Deestination
* Prype Start
*  School_taz End
*  ‘Workplace_taz Tour_mode

L

*  Free_parking_at_work

Parent_tour_id

¥
Override Model Choices Tables [ Households ] [ Persons ] [ Tours ] [ Joint Tour Participants ] [ Trips
Survey table + *  Surveytable+ Survey table + Survey table + = TED
Joint_tour_frequency *  Cdap_activity Survey_tour_id Survey_participant_id
*  Mandatory_tour_frequency Composition Survey_tour_id
R *  _esoort Tdd
Estimators * _szhopping Arwork_subtour_frequency
* _othmaint Surwey_parent_tour_id '
*  _estout
1k *  Mon_mandatory_tour_freguency SIS
Estimation Data Bundle [ Coefficients | Uilities Specification ] | Data Values Combined ] | Model Settings ] Override Choices
- - 3 2 [Estimation Data Bundle
S N — oo ar F—
. . . P " Al tive dat;
Estimation tool outside of ActivitySim Cho 5=
4 Model Results
Estimation Results [ Coefficients ] \
Updatad medel coefficients
Model Run
¥
Meodel Results [ Households ] [ Persons ] [ Tours ] [ Joint Tour Participants ] [ Trips

Owverride madel choices fislds
Additional calculated fields

*  Override mode choices fislds
*  Additionsl calculzted fields

COwerride model choices fields
Additional czlculated fizlds

Owerride model choices fields
Additional calculated fields
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ActivitySim Model Estimation Process

ActivitySim L _
RTS/MTS Sﬁtrv (;?/'S Estimation Estimate Update
Dat Data Bundl Model fficient
ata Tables ata Bundle ode Coefficients
* Run Survey » Jupyter * Run * Update model * Run
Processing Notebook ActivitySim in specification ActivitySim
Application « Reformat SPA estimation * Run estimation  « Verify model
(SPA) Tool output to mode notebook, outputs
» Groups trips ActivitySim Larch, ALOGIT
into tours, input » Generate
determines « Resolve data model
tour and trip inconsistencies coefficients
modes and
purposes
Y

Jupyter
o

]

Jupyter Notebook: open-source web application that allows you to create and share documents that
contain live code, equations, visualizations, and narrative text

N
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Phase 1. Next Steps

Model estimation and implementation
« Tour destination choice

« Tour mode choice

* Implementation of revised coefficients

* Phase 1 Model calibration and validation
o Calibrate ActivitySim to RTS/MTS data and on-board surveys

» Validate Phase 1 model against observed traffic counts and
transit ridership

= Sensitivity testing
» Define sensitivity tests
* Run three sensitivity tests

= Documentation
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Contacts

WWW.rsginc.com

Portland, OR

Joel Freedman

Joel.Freedman@rsginc.com

Binny Paul

Binny.Mathewpaul@rsginc.com

White River Junction, VT

Saint Augustine, FL 4




Welcome Page

SURVEY vs. ACTIVITYSIM Calibration Summary Welcome

About this Document

This document is an interactive dashboard
viewable from most modern internet
browsers. The dashboard is a validation and
diagnostics tool for Activity Based Models.
Users can compare model performance
against a household survey as part of a
validation exercise or compare two model runs
for sensitivity testing. All of the data, charts,
and maps viewable in this dashboard are
embedded directly into the HTML file. An
internet connection is necessary for the best
user experience, but is not required.

Users may navigate to different areas of the
dashboard using the navigation bar at the top
of the page, and may interact directly with
most tables, charts, and maps.

This document is best viewed using the most
recent versions of the following web browsers:

* Google Chrome
* Microsoft Internet Explorer

Note: Mozilla Firefox does not correctly render
the images in this HTML file.

Modeling Region

Y IES U

1) :
= ¥ :
H;g&s/fsw-nw"-/ fon

4

i }f L Wilmington s
LT B4 Background Map "_’

pat

1S Aber

Green Ridge T E

et !rkeleySprmFgfs‘

o I i

“"r’ fi ™

B ot / !

/! / 4 ! o

e N
\ | Timonium | dngsville ;

{‘:\\\\ i WA “ -II‘J}’ Ya é‘r ‘:I _anywﬁs‘or} !pfa}m
d i T : ! \' Tits:

rdallstawn e
¢ fidd e River
et

O

Gearge,

‘Washingron
Nitlshat
Forest -
Lee District Easter)
/\ / “hay

j r,Néd{darkel__,./u/ﬁé? % 4 /
Broadway [

Y v ,j
{/ f { gﬁgnﬁgb‘g&‘ "’) .

7 Ngtional)
Harriﬁburg ﬁ;??p

I
Dayton’”. Tkion (;" 3
(WS

ridgewatds \\_/-J/fe ;"’ ’ 34

Ko N b/
Grotioes N :
> L% / Qrange

! ‘;‘/’ S
bl

)
- ! 4 wisa 1’/

R T

Bowling Green

R

—= MJ e \\ '\..\ Leaflet | ® OpenSireetMap confributors, CG-BY-5A, & O‘penSl(eerap



Overview

SURVEY vs. ACTIVITYSIM Calibration Summary Welcome  Owverview LongTerm =  Tour Level = Trip Level +  Assignment - District Summaries 2 <> Source Code

Person Type Distribution -
M| survev
40% W ACTIVITYSIM
Tours per Person Tours per Person
7,160,1 31"_! 7,250,066 29 r
1.43
10% ’ :

2,708,0 2,790,357 Trips per Person Trips per Person

0%

Percent

Population 20%

1.19

Households Households q\\ﬂoﬁe}\@d‘é g 5@::00 W w«:w5&03,@;&@2%;5@0&‘

8,531,32 10,354,63 . o 399
Total Tours Total Tours Household Size Distribution (Non-GQ) Stope per Person tops per Person
21,441,69(:) 28.929,1 o7q) e ’ f
Total Trips Total Trips : 0.7 : 1.13

Trips per Household Trips per Household

‘ 10.37

4,987,117 8,219,833

Total Stops Total Stops

Percent

.-q
CO.
\%]

102,739, 127,469,8

Total VMT Total VMT

HH Size
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Long Term Models

SURVEY vs. ACTIVITYSIM Cal

ation Summa Long Term ~

FLE T Auto Ownership

Results of household auto
ownership model, which
predicts number of vehicles
per household.

Flows & Tour Lengths

Census source: ACS 2813-2817 Employment vs Worke

Zero Auto Househoelds

Long Term Models atory TLFD

t District
rs
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40%
Mandatory TLFD W ACs 20132017

W ACTIVITYSIM
Results of work and school

location choice models.
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Employment vs Workers

Tour Leve Trip Level ~

Long Term -

gnment - District Summaries < <> Source Co

Employment vs By County By TAZ Low Income Medium Income High Income  Very High Income  Total
Workers comparison
at TAZ level Workers vs Employment by County

Results of work
location model.

Comparison of
assigned workers to
available employment

at TAZ level,
Only for build scenario.
750000~
¢ 500000~
(3
£
250000~

26405

| District of Columt

Y=085"X, r2=009

----: 45 Deg Line

40405 Be+05 Bet05

Employment
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/s. ACTIVITYSIM

Tour Level

Tour Level =

This page summarizes day-
pattern and tour generation
model results.

Daily Activity Pattern

Results of Coordinated Daily
Activity Pattern (CDAP) model,
summarized for each person.

M : One or more mandatory
tours

N: No mandatory tours but
one or more non-mandatory
tours

H: No tours (either home all
day or out of area)

Percentage of Households
with Joint Tour

Also the result of the CDAP
model, summarized for each
household.

Mandatory Tour Frequency

Result of the mandatory tour
frequency model, summarized
for each person with a daily
activity pattern type M

Tour rate by person type

Summary of tours per person
resulting from all tour
generation models. Joint tours
are counted for each
participant.

Individual non-mandatory
tour frequency

Results of individual non-
mandatory tour frequency
model, summarized for each
person with a daily activity
pattern type Mor N.

Daily Activity Pattern

Select Person Type

Total -

Percent

20%

Percentage of Households with a Joint Tour

Mandatory Tour Frequency
Select Person Type

Total - 50%

Fercent

20%

0%

ot
Y

Tour Summari

Joint Tours

Destination
TOD

Tour Mode

H
DAP
o o

o _Lr,ca‘" o

“
MTFChoice @

Total Tour Rate (only active Persons)
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Number of Tours
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VEY vs. ACTIVITYSIM

Joint Tours

This page tabulates the results
of the Joint Tour Frequency
and Composition Model and
the Joint Tour Person
Participation Model.

Joint Tour Frequency

The frequency of households
by number and purpose of
joint tours.

Joint Tour Composition

The frequency of tours by
composition (Adults only,
Children only, Adults +
Children).

Joint Tour Party Size

The frequency of joint tours by
the number of household
members participating in the
tour.

Joint Tours by HH Size

The frequency of households
by household size and the
number of joint tours per
household.

Joint Tours by HH Size
Tour Level

Distribution of joint tours by
party size for each
composition type.

Joint Tour Frequency

30%
v 20%
T
i
=
g
10%
O%@o&;%@oagoesgaas%&&é@oasoaa
§ F O F P F FOFFPFogFFrogs Fs g
S F HF ST FEEF ST E v F S o FSEFSFS
o & £ 8 F & F o E S FFEY FoSE oy FF
£ & 5 & & F £ & & S & & 5 F &
T FE T g FENEF T EFET S8
- n . . )
Fr FUIISEIT e S £
& wof § & & F g by & T
§ gL EF g5 &5 &5
" § &9 & F oW &~ oy
S S o S
& & & 3 <
e e T o~ & N =
N ) = £ S &
& - & & &
> = £ -
5 & F
K o
S
Joint Tour Combination
Joint Tour Compaosition
SURVEY ACTIVITYSIM
All Crildren All Children
0.97% 5455
MWixed
45% Al Adult
345
Mixed
47.1%

W SURVEY
B ACTIVITYSIM

All Adult
43.5%

Joint Teurs By Number of Household Members

B0%
60%

40%

Frequency

20%

0%

Joint Party Size

Joint Teurs by Household Size
Select HH Size Group

Total -

Party Size Distribution by Jeint Tour Composition
Select Party Composition

Total -

1
Number of Joint Tours

3 4
Joint Party Size

B SURVEY
B ACTIVITYSIM

B SURVEY
B ACTIVITYSIM

W SURVEY
W ACTIVITYSIM
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Tour Destination

SURVEY vs. ACTIVITYSIM Calibration Sum Ter Tourlevel ~  TripLe

Non-Mandatory Tour Length Non-Mandatory Tour Length Distribution

Histhbrsiog Select Tour Purpose

Results of non-mandatory tour

i . Total - s ACTIVITYSIM
destination choice models. \ SURVEY
Distribution of tours by
distance between tour origin
and destination for each non-
rnandatory tour purpose.

E
a
=
[P
o
|
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40
Miles
Average Non-Mandatory Tour Lengths (Miles)
Purpose SURVEY ACTIVITYSIM
Escorting 4.38 5.68
Indi-Maintenance 5.83 6.78
Indi-Discretionary 6.57 6.45
Joint-Maintenance 7.02 7.46
Joint-Discretionary 7.23 6.60
At-Work 5.49 5.01
Total 5.84 6.34

23




Tour TOD
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Tour L

yration Summary

SURVEY vs. ACTIVITYSIM Calik

Tour Aggregate Departure-Arrival Profile

Tour Departure-Arrival Profile

Tour Departure Arrival &

Duration

Select Tour Purpose

m— ACTIVITYSIM
SURVEY

[l
=
=}
=

Tour Time-of-day Choice

Model results.

Each tour is assigned a

time period of departure
(time leaving home or

work) and arrival (time

arriving back at home or

work). The entire day is

Tour Departure

divided into 48 half-hour

bins (the first bin includes
3:00 AM to 3:30 AM and

the last bin includes 2:30

AM to 3:00 AM).

=
2
=
g
_

Tour duration is calculated

SURVEY

as a function of departure

and arrival period. It

includes travel time and
time spent at the primary

destination and all

intermediate stops.

Results are shown for
tours, filtered by tour

Tour Arrival

purpose.

Aggregate Tour Arrival-

Departure

e ACTIVITYSIM

NT1: 3:00 AM to 5:59 AM

SURVEY

u=dJad

=
=
o
i
B
2
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PM: 3:00 PM to 6:59 PM
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Tour Mode

SURVEY vs. ACTIVITYSIM Calibration Summary

Long Term ~ Tour Level ~ Trip Level ~ District Summaries -< <> Source (

Tour Mode Choice

select Tour Purpose W SURVEY M SURVEY
W ACTIVITYSIM W ACTIVITYSIM

l Total -

ngFLU Cuungn y

Indi-Maintenance

Joint-Discretionary

Percent

Joint-Maintenance

Percent

School
Total
University
Work

M SURVEY

M SURVEY
W ACTIVITYSIM

W ACTIVITYSIM

Percent
Percent

Tour Mode [Total]
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Trip Frequency

SURVEY vs. ACTIVITYSIM Calibration Summary

Welcome Long Term ~

Tour Level

Trip Level ~

Assignment -

District Summaries -

<> Source Code

Stop Frequency Stop Frequency - Directional

Results of the
Intermediate Stop
Frequency Model,
which predicts the
number of
intermediate stops on
each tour by tour
direction (outbound
versus inbound).

Select Tour Purpose

W SURVEY

a0 B ACTIVITYSIM

60%
The summary shows

percent of tours by
number of stops on the
tour and tour direction.

40%

Percent

Stop Purpose
20%
Results of the

Intermediate Stop
Purpose Model. which 0
is currently
implemented as a
Monte Carlo choice
according to
probability
distributions generated

0 1 2 3pl
Number of Stops - Outbound

W SURVEY
W ACTIVITYSIM

60%
from survey data.
The summary shows =
the percent of E 0%
intermediate stops by g
stop purpose and tour
purpose. o

0%

0 1 2 3pl
Number of Stops - Inbound

Total -

Location
TOD
Toté  Trip Mode

Select

Stop Purpose by Tour Purpose
Select Tour Purpose

Total -

Percent

Percent

60%

Waork

Univ

Schl

Esco

3
Mumber of Stops

Main

Shaop
Stop Purpose

4

Eati

Wisi

Disc

Gpl

10

W SURVEY
W ACTIVITYSIM

M SURVEY
W ACTIVITYSIM
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Stop Location

SURVEY vs. ACTIVITYSIM Calibration Sum I Term Trip Level ~
Stop Location Stop Location - Out of Direction Distance Average Out of Direction Distance (Miles)
Results of the Select Tour Purpose

Intermediate Stop
Location Choice Model, Tour_Purpose SURVEY ACTIVITYSIM

which predicts the Work 3.48 3.26
ISt o each University 4.41 3.46
intermediate stop. m ACTIVITYSIM Scho?i o =10
The summary shows Bl | S— Y ]ndi—i:;?r::;ga nce ii :2:1
the distribution of Indi-Discretionary 3.47 3.10
intermediate stops by Joint-Maintenance 3.14 3.34
out of direction Joint-Discretionary 3.41 3.44
distance and tour At-Work 213 274
purpose. Total 3.35 3.20

Total A

Out of direction
distance is defined as
the extra distance to
the destination as a
result of traveling
through the stop
location. For stops in
the outbound
direction, it is based on
the distance between
the last known location
(the tour origin or
previous outbound
stop) and the tour
primary destination.
For stops in the
inbound direction, it is
based on the distance B S -E;'\
between the last

known location (the

tour primary

destination or previous

inbound stop) and the

tour origin.

Percent

2
SRR TR

Qut of Direction Distance (Miles)

sl
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