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Introducing OpenPaths

Transportation Planning, Modelling and Analysis

* OpenPaths is a new, unified brand
and license for Bentley's
multimodal transport modelling
software

« EMME, CUBE, AGENT, DYNAMEQ
and CityPhi are now part of
OpenPaths

* OpenPaths applications now
benefit from common installation,
software releases
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OpenPaths”

Discover OpenPaths for
Transportation Planning
Model. Forecast. Analyze.

! Learn More

OpenPaths Applications

OpenPaths” EMME’

/.\’J,#. OpenPaths” CUBE"
OpenPaths* DYNAMEQ
Q OpenPaths” CityPhi’

090 . .
[1 I8 OpenPaths” AGENT
V
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Open Paths Ed itions Multimodal t!rzahpwggort plannin? |

A complete transportation forecasting system for planning

ind national movement

OpenPaths Advanced (SELECT)

 Essential capabilities for multimodal transport W) T VNAMEG
modelling and ana|ySiS — EERITILD AshaY i — Traffic simulation rar‘wd DTA
— OpenPaths EMME
— OpenPaths CUBE
— OpenPaths CityPhi

OpenPaths Ultimate (SELECT & E365)

* Adds advanced demand modelling (ABM, data
fusion, automated calibration) and dynamic
traffic assignment

— OpenPaths AGENT
= Ol DR Transport & Iggg—%se Modelling
— OpenPaths CUBE, OpenPaths EMME, OpenPaths CityPhi T
. o
With OpenPaths you can capture a complete e
representation of mobility to answer 21st ' |

century strategic and operational planning
guestions.
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Making the Most of OpenPaths R it i e ——

With OpenPaths Ultimate:

* Apply virtually any travel demand model
structure without the high costs of
changing software.

 Leverage all your mobility data sources in
the modelling process, including big data.

« Eliminate costly trial-and-error approaches T & - - 5
to model calibration and improve :
response time for more agile modelling.

« Support operational traffic planning
applications in @ more consistent manner
with simulation-based dynamic traffic
assignment.

17:46:50
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OpenPaths 2024 Release Highlights

OpenPaths” EMME’

Accelerated traffic assignment especially for larger networks | Better support for mixed-mode transit
assignment | Flow gets edit mode, file browse / paths, tab re-ordering | Python 3.11
% OpenPaths” CUBE’

New GIS Window and Network Editor | AGENT integration | New Network Editor | New Table Editor
| CubePy APIs for network/matrix processing | Application Editor, Run Monitor and Scenario
Manager improvements | New toolbox and upgrade utilities

0Qo . .
OpenPaths” AGENT
JUU

Automated calibration improvements | Freight modeling (firms, truck trips and tours) | Demand
model re-start, tab re-ordering

OpenPaths* DYNAMEQ'
O-D Path Editing | Python 3.11

g OpenPaths” CityPhi’

3D label layers | Lateral offset for directional networks | New expression language & engine |
Updated time slider | Optimizations

Bentley
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< Jg.‘ OpenPaths” CUBE

Moving to OpenPaths CUBE 2024

Must do: Should/could do:

« Convert to .cube-project Set up Scopes

 Adjust application/scenarios Set up Cube Maps templates

 Cluster updates Move existing Pilot & Python to CubePy

« Network management (pre/post) Update existing Network/Matrix
processes to CubePy

.
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Soonios . Sae Run RmCurenGoup Size®oFt hseitApp Voyager CubcPy Cargo  legacy  Agemt  Group Seopes Loop Branch Block Amotation Image  Tools Setings
Y ‘
2 e

Buid Road

ERT
£ plementationof atypical -step model withfeedback loop
3 Ithas st de choice and assignment
s ~The seaf

)

nnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnn
eeeeeeeeeeeeee

nnnnnnnnnnnnnnnn

ssssssssss

cccccccccc
Outpust Processing

Tip Distrbution

Instalaton_Dir

NNNNNN
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Bentley
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Harmonized Demand Modeling with OpenPaths

<\l/}, OpenPaths” EMME’

[0 erve sent
& eMme Row » = DEMOGRAPHIC SCENARIOS 2 + 1
. 4| O towmce
MODEL PACKAGES 4
am—— - + e e
X » Simple four-step
Disaggregate tour-based travel demand model (AGENT)
» Aggregate four-step
= BB ¢ . X w3 . ~ v e
= ~ Hybii Creppoprsarsons
o I~ ! o CUBE with AGENT: Teaching and Demonstration Model .
= Properties ke epesentaton o el sucare 1 s lows e 2
it
! » @© & Dataprepara » (S Model Steps 20 5 4+
soute d sosnaio(
=2 » © F & Calibration Targets
» @ & Global foedbask preparation v Disaggregate tour-based
c O oW . = Properties i
© & oisagoregatet demand mocel ¥ (2 Model Steps 28 + e
~ @ E Apply M3A fa @ Mode choice utility [ eee e
S U iR Mode choice logsums
9. Work destination logsun ARD
e 9. Non-work destination logsum ARD
@ Person types § B
~©
9. Work location | I
© _ ) oo
¢ Auto ownership L, K L .
© o
@ Individual DAP | IED
©
@ Tour frequency i IR
© o
@ & Calculate difference In aulo volume for peak period % [8] Createtourlist Diwer o

Leverage EMME features like Modeler, APIs,
Notebooks, Scenes, and Flow with AGENT.

Leverage CUBE features like Application Manager,
Scenario Manager, and Voyager with AGENT.

AGENT Requires OpenPaths Ultimate Bentley
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:; a OpenPaths” CUBE"

* OpenPaths AGENT is a
modern platform to assemble,
calibrate and apply travel
demand models.

« Add AGENT program boxes
directly into your applications
with the application editor.

» Access the AGENT graphical
user interface (GUI) from
within CUBE's application
toolbar.

« Support for AGENT API.
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OpenPaths AGENT integration

J CUBE2023_EA3_AGENT_Demo | OpenPaths CUBE - Ultimate Edition
File View  Tools Help

Project Explorer tm  README.md «h Teaching and demonstration model

+ B % » € B » E b -1 o ® ) @ m = s} 2
Save Run Run Current Group Sizeto Fit Insert App Voyager CubePy Cargo Legacy

o cel
% Teaching and demonstration mode! Demand Agent...
a Bas ‘ . . . Population Synthesizer

Simple four step CUBE with AGENT: Teaching and Demonstration Model Travel Scenario
3 Demand Model
é Four step CUBE Application Editor provides a flow-chart representation of your model structure. It also allowes to add Agentp

Hybrid and edit steps controlling the workflow of your madel gentPy
g Disaggregate tour based
2
(&}

Prepare matrices for AGENT
Applications Filter...

1

Teaching and demonstration model

Data preparation

Transit data preparation

Suivey Set AGENT parameters
Initialization 2 AGENT matrix >
Highway Skims
Transit Skims égsg: AGENT demand cars |d
Keys (310f41)  Filter.. ¥ AGENT demand transit [

AGENT demand model
3

project_name
Settings
number_cluster_nodes
cube_convert_utility

global_iteration_max .
Process AGENT matrices

Zonal data
4
MAZ data
Data Filter...
& scenario_database.sqlite

Agent Group Scopes Looj

090 . .
OpenPaths” AGENT
|-

< ] m
p Branch Block Annotation

*CUBE with AGENT demo model available on req

uest
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/\% OpenPaths” CUBE"

New GIS Window

« A new GIS window provides more responsive mapping and network editing as well
as improved support for large datasets.

» The mapping engine brings faster loading and refresh speeds and introduces
convenient expressions for data-driven rendering. Expect all-streets centerline
maps to load 3x-4x faster than CUBE 6.
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OpenPaths” CUBE"

New CubePy API

« CubePy - Python API for scripted network and matrix processing.

« CubePy Toolbox

pathlib
shutil

cubeapi

working_db)

ork_name = netwo
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CubePy Toolbox

Data Conversion

2 Convert GDB to SQLite
Matrix Analysis

[29] Generate Matrix Statistics

[29] Generate Trip Ends
Matrix Conversion

[29 Convert Matrix from CUBE 6 MAT
[ Convert Matrix from OMX
[29] Convert Matrix to CUBE 6 MAT
[29] Convert Matrix to OMX

Network Analysis

{2 Add Network Attributes

) Generate Centroids

Generate Centroid Connectors

% Generate Network Statistics

2 Identify and Remove Disconnected Links
dentify and Remove Disconnected Nodes
% Remove Centroid Connectors

Network Conversion

Build CUBE Network From Shape Files
% Convert Network from CUBE 6 GDB
Convert Network from CUBE 6 NET
Convert Network to CUBE 6 NET

Transit Conversion

@ Convert Transit Connections from CUBE 6 NTL
Convert Transit Lines from CUBE 6 LIN
Convert Transit System Data from CUBE 6 PTS

Custom

Bentley



é OpenPaths” CUBE"

* Network Editor for multimodal
network editing

* A new Table Editor
 Cluster improvements

 Application Editor and Run Monitor

Other High

ights

Model Dimensions

°
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Four Step Demo Model i e
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Studio Updates and Advaricements

Bentley Systems
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Industry-
Focused Team

 Chris Simons, Head of Data Science
30 years transportation experience

 Katie Brinson, Sales Director
11+ years transportation experience

+ Keith Hangland, Head of Commercial
30 years transportation experience

« Ben Nault, Customer Experience
Director

7+ years professional transportation
experience
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About HERE Technologies

Strategic Partnerships BoITd 11 l0]1] to
enable a dlgltal
representation of
reallty to radlcally
improve the way
the world moves,
lives and interacts
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Bentley
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Completed an OD Key Bridge flow
analysis using ZIP codes. The analysis
will assist BMC staff in responding to
policy board questions on how many,
what location, and what travel is
impacted. The software was flexible
allowing BMC staff to upload geography
(zip codes), identify a gate (Key Bridge),
and capture/display OD flows."
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Charles Baber, Baltimore Metropolitan Council
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The Studio Dashboard: Access and share
coverages and attributes.

L) -

R s
=g

- 5 - N . e
~— o B -t

-~ - ':‘ & o Bt
N !
: 2. 5 > \'i oy f
- ¥ '.’,_/ -

Customs Zones and Export: Create custom
views of origin-destination flows by uploading
custom zone layers. Trips are reallocated based
on the latitude and longitude and external travel
is automatically allocated to external gateways.
Export an integrated, fully-routable
transportation network and OD.
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Origin-Destination View: Create custom views of
travel flows by geographic area, time, purpose,
and mode.

Select Link: Select links and zones using
powerful AND and OR functions to isolate travel
along selected infrastructure and to and from
selected locations.

!
}

Volume View: View travel on the transportation
network by geographic area, time, purpose and
mode.

Corridor Discovery: Aggregate selected origin-
destination flows across direct connection
networks and network meshes to focus travel
demand in useful ways for the planning of public
transport operations, cycle lanes and roadways.

Bentley



Datasets — Customize your data

Subarea Extraction

= Pull a subset of your data for
project specific work

Teralytics Studio
Lakeridge 75 Hills I
A Qsearcn Oaks o™ G
(O Fotsom, Y Franciscan Highland
unty + 2 Countiss Village Village
Crown Village
(“oomatin | Foads
. Stonegate
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“Tip Direction
outgoing OakRidge £
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© Mapbix © OpenSieatitap Impro
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toc & New Export

Custom Zoning

= Re-calibrate the GPS
readings to your zone system

= Calculated based on precise
path start and end

Studio

Teralytics

A Q searcn.

[ old - H3 Resolution 8
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Gates

Teralytics

Add gates to your OD table to
tie roads and zones together

See pass-through trips

[) MeetUp10/25

& Huntsill Area MPO

& New Export
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Export — Extract your data

Export Menu
= Select what you want
= Know what you’re getting

New Export

Export will include:
« OD data (csv)
= OD zones (shapefile)
+ Road volumes (csv)
= Road network with detailed volumes by category (shapefile)

Export Description

Zoning level Road Classes.

Census Tract (443) = All

Road options

@ Do network with detaled volumes
by category in shapefile

oD filters Road filters

No filters applied No filters applied

Cancel Start export

| © 2024 Bentley Systems, Incorporated

Simple File Formats

= Easily use your data

start_id
6073008702
6073005600
6073013206
6073020306
| 6073018100
| 6073021600
| 6073017050
6073007100
6073004400
6073005700
6073007600
6073013905
| 6073009304
| 6073019902
6073018803
6073015701
6073003112
6073017303
6073013303
6073017037
6073008702
| 6073020308
| 6073003401
|1 6073017032
| 6073008358
6073019103
6073020708

start_idseq end_id

201
105
30
585
48
623
445
119

93
106
126
339
215
547
510
374

6
459
303
433
20
587

78
428
178
518
599

o

g

o

=

6073005900
6073020211
6073021304
6073020021
6073017304
6073004000
6073014803
6073017305
6073008341
6073008353
6073008200
6073004300
6073008003
6073009101
6073018514
6073015301
6073003207
6073017401
6073013203
6073007501
6073019702
6073017032
6073017022
6073017106
6073008366
6073019208
6073020307

end_idseq time_period day_type day_type_code day_part day_part_code purpose purpose_code count

108
580
620
559
460

89
355
461
162
173
140

92
136
206
492
364

67
463
297
124
540
428
424
453
186
526
586

2019 Sun
2019 Mon-Thu
2019 Sun
2019 Fri

2019 Sun
2019 Mon-Thu
2019 Mon-Thu
2019 Fri

2019 Sat
2019 Mon-Thu
2019 Sun
2019 Sun
2019 Fri

2019 Sat
2019 Sun
2019 Sun
2019 Mon-Thu
2019 Sun
2019 Sat
2019 Sun
2019 Mon-Thu
2019 Fri

2019 Mon-Thu
2019 Fri

2019 Sat
2019 Sun
2019 Fri

4 15-Oct
1 00-06
4 15-Oct
2 10-Jun
4 15-19
115-19
1 10-Jun
2 10-Jun
3 19-24
115-19
4 15-Oct
4 15-19
2 19-24
3 19-24
4 15-Oct
4 10-Jun
115-19
4 15-Oct
3  15-Oct
4 10-Jun
1 15-Oct
2 10-Jun
1 00-06
2 15-Oct
3 15-Oct
4 00-06
2 15-Oct

3 0-H
1H-0
3 H-0
2 H-W
4 W-0
4 NHB
2 0-W
2 H-O0
5 NHB
4 NHB
3 W-0
4 NHB
5 0-H
5 NHB
3 0-H
2 0-H
4 NHB
3 0-W
3 H-0
2 NHB
3 0-W
2 NHB
10-w
3 W-0
3 O-H
1H-0
3 0-W

4
3
3
1
5
7
6
3
7
7
5
7
4
7
4
4
7
6
3
7
6
7
6
5
4
3
6

1.9425
0.0272
0.6723
1.5533
0.7388
1.2622
0.0533
0.0792
0.5025
0.1261
14.1726
0.1588
1.1234
0.7366
10.3906
0.287
0.5117
0.8808
73.7664
0.1464
0.1943
0.0133
0.1714
5.4878
24.8218
0.0098
114.9661
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Corridor Analysis

Analytics — Unlock your data

= View your movement data on a systemwide
scale

Studio d Map

Teralytics

Sacramento - All Acc... - &
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Select Link

= View your movement data on the network

Teralytics Studio Dashboard

Time Period

_ New Expol

Filters a
& AADT

Day of Week

£ Al ~
Hour of Day

©Al ~
Purpose

YAl ~

Map Layers

[ &

Road Classes

Map Datasets Documentation

G Configuration Results Loomis
- N
Rocklin ~ @ Group1(2)
N West Side Highway
OR
Counsnfa Roseyjife K West Side Highway
S Citrus
Heights
Folsc
Nator
Static
North
Q Sacramento e
Arden-Arcade vin Volu
Rancho
Cordova
Callana/Glan © Mapbox © OpenStreetMap Improve this map
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New Feature Alert;: Road VMT

 Gain insights into Vehicle Miles Traveled (VMT)
« Compatible with FHWA Road Classifications
 Simple exports for reporting
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Map - Visualize your Data

Origin Destination Volumes

= View movement to/from zones by filters = AADT volumes on any road
= Easy breakdown of information = Vehicular and Pedestrian

Documentation

—~— \ I Broderick

7_ﬁ "Q Search...

& Sacramento County, Yolo &, Sacramento County, Yolo
County (California)
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Video Tutorials

Key tools
explained

Oocumntaion

: Tutorials

Documentation —

Reference

Understand
exported data

pr—

Teralytics Studio: Product reference

Understand your data

Data Quality

See how the data
quality is ensured

ocmertatan

Teralytics Studio: Data Quality

FAQ’s

Your most asked
questions

Oocumtaton

Frequently asked questions

25 | © 2024 Bentley Systems, Incorporated

uuuuuuuuuuuuuuuu

Bentley



Available Resources

FREE TRAINING

° I I 1:1 training custom tailored to your Book now
Freely available user tutorials and 1 wraining o -
training.

Origin-Destination

Overview Matrix Volumes Datasets

Teralytics Studio Ter. Teralytics Studk eralytics Studio

9O E RS ‘a3 ODE RS IV

Overview 0D Matrix Volumes Export OD Data

Custom Zones ; Corridor Discovery ) Select Link

Teralytics Studio

Road VMT

Teralytics Studic

YERERIV OE G EeER N

DERSRIV

Custom Zones Corridor Discovery Select Link Roadway VMT

Bentley
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Courtesy of Companhia Aguas de Joinville (CAJ) Courtesy of PT Hutama Karya (Persero) Courtesy of L&T Construction, Water and Effluent Treatment IC Courtesy of Ocean Winds Courtesy of Brigantium Engineering
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