Generate
Origin-Destination Matrices

Interactively
Using Raw Probe Data to Understand Vehicle Routing

TRB AppCon, Portland, OR, June 4, 2019
Anita van Asperdt, Moonshadow Mobile
Amanda Deering, DKS Associates

The following presentation is based on the DB4loT with INRIX Trips analytics platform
for a project for RTC in Clark County, WA by DKS Associates in Portland, OR.
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Presentation Overview

 Review OD study data needs
 QOverview of DB4loT and waypoint data

* Data applications for RTC OD study

* Presentation based on sample data
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RTC Regional OD Study
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* Covers Clark County, Washington
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Data Review and Selection

 Traditional manual Bluetooth data collection did not scale well and was infeasible due to cost,
schedule, and limited data periods

* Several probe data products are applicable for other uses but offered limited application to RTC
due to:

* |ack of user interface

* |nability to run subsequent data queries
* Limited zone size/count
* Precision of location data

* lack of routing information

* INRIX Waypoint data in Moonshadow’s DB4loT was the recommended data source:

* Detailed waypoint data (can achieve routing)
 DB4loT platform

 County-wide coverage
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Overview of Waypoint Data

~
2
%
&
B

o [ ] ||

Waypoint

Waypoint

Waypoint

Waypoint

Waypoint
Waypoint

™ @ Origin
"Waypoint

Waypoint
Waypoint

Destination

This is what connected-vehicle

data for a single trip looks like:
an origin, a series of waypoints

and a destination.
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Coverage of RTC Dataset
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Waypoint Data

4 Prey

Active: True

Day of the month: 23

Day of the week: Monday
Destination county geoid: 53011
Destination county name: Clark
Endloclat 45.645

Endloclon: -122 5979999
Destination place geoid: 5374060
Destination place name: Vancouver

— .
~ . U e N
rk_county 2019-03-
Size:
Total events: Z
Viewport events:
Selected devices:

Frmr v et e et et e A

-~

Each individual waypoint
has associated data
measurements

including timestamp, GPS
location, day of the month
and more.

M@ nshadow



Trip Data allows Interactive OD Analysis

N , ' e ) inrix_clark_county_2019.03-03T19:3... moonshadow

X export_2019.04.16718:47:14.276Z - Export Table View Size: 68 62 GB
Total events: 3 740380

Viewport events: 3 155594

Selected devices: 127 581

— + nrx_clark_county_2019-03-0.. W
Apply view port filter 4:7}

vQ

| Csv Search Show| 50 v | entries St B

Destination place Origin place Tripid Tripid

name name Unique Count |F Unique Count Percent total Methods

Aggregate Statistics CSV

vancouver vancouver 71822 ~53%

Columns

ey

Portland
unknown
Camas

Hazel Dell
Orchards
Saimon Creek
Five Corners
Mount Vista
Washougal
Gresham
Felida

Battle Ground

Ridgefield

Showing 1 to 50 of 321 entries

vancouver

vancouver

vancouver

vancouver

Vancouver

vancouver

vancouver

vancouver

Vancouver

vancouver

vancouver

vancouver

vancouver

]

17,013

10,134

5835

3,641

2,272

2,157

1,923

1,339

1,303

1,140

Tripid

¢ Tripid: tripid
Group By

Origin place name

9% Destination place name
9% Origin place name: origin

Event Timestamp Begin
12/23/2018 04:35:51

Event Timestamp End
01/3172019 18.:59.51

Export Name
export_2019-04-16T718:47:14 276Z

co (D N O

Saved Exports

Analysis Tools

{"1 Traffic Analysis Tools

B3 O/D Matrix Table

Saved O/D Matrix Table charts

County O/D Table

==z O/D Matrix Chart

{1 General Anaysis Tools

Map Views
#% O/D Matrix Layer
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Color By:
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OD using a Pass-Through Gate
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Data Bias Example

* Bias: In INRIX" data Truck traffic is over represented

* Solution: create O/D matrices per vehicle weight class

»* Vehicleweightclass
! Include unknown .| Hide empty rows
#! Include undefined

bl ™ v
clevices

"'T-". L _|I'|l

. .| Light Duty Truck/Passenger Vehicle: Ranges from 0 to 14000 |b. 20,520,051
| Medium Duty Trucks / Vans: ranges from 14001-26000 Ib. 23,728,167
I () Heavy Duty Trucks: > 26000 Ib. 32,537,496

. | Unknown 0
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Data Anomalies Can be |Identified
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Auto set gradient
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Time Interval
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Aggregating Data to Road Segment

[ y_traj 2019-03-22T... E
i B

Data that is aggregated per road
segment is easier to work with

but data anomalies and bias are not
visible anymore

™
© Moonshadow | 15:0.8.32 | c:0.06.01 | Esri, GEBCO, NOAA, National Geographic, Garmin, HERE, Geonames.org, and other coniributors, Esri, HERE, Garmin, © OpenStreetMap contributors, and the GIS user community



Use Cases — Freeway Ramp OD + Routes

e Summarized for each on-off
ramp on four freeways

B el TN * Filtered by day, time period,
; e T N i and vehicle class

| : « Data used to develop

& mainline OD tables for
' | segment and operations
" ' analysis
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Use Cases — Freeway Ramp OD

Destination

Origin

153 4th/Mill
Plain exit
from I-5 NB

156 78th St
exit from I-5
NB

157 99th St
exit from I-5
NB

160 179th
St exit from
-5 NB

161 SR 502
exit from I-5
NB

162 I-5 NB
gateway

173 SB 1-205
exit from I-5
SB

Grand Total

101 I-5 Bridge NB gateway

102 SR 14 entrance to I-5 NB

105 39th St/SR 500 entrance to
-5 NB

109 NB I-205 entrance to I-5 NB

110 179th entrance to I-5 NB

121 |-5 SB gateway

132 City Center entrance to I-5
SB

Grand Total

* Presentation based on sample data
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Use Cases — TAZ OD

Understand general travel
patterns for any defined zone

system

Generate regional OD
summaries

Web interface provides ability
to dynamically update
visualization based on mouse
position
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Use C
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ases — Fwy Speed Differential

!

Aggregated segment speeds
do not account for differential

Speeds by lane can vary due
to specific movements, which
is muted at the segment level

Locations identified where

some lanes may have lower
speed
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Use Cases — Identify Diversion Routes

3 * Weekday AM peak period
L traffic on 1-5 Southbound traffic

e Some trips exit freeway and use
local system to bypass freeway

A '. congestion before re-entering

B E=== freeway

* Diversion checks were
performed in a workshop
setting to verify diversion
related to congested locations

DKS e M() nshadow



Summary

* Traditional Road Surveys provide a small sample for a small time period.
 Connected vehicle data can provide large data samples for long time periods.
* QOrigin/Destination matrices can be generated interactively using Waypoints

 Waypoint data provides detail and flexibility to enable several use cases
including routing and diversion.
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Transportation Engineering Assistant
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503-243-3500
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