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CATT Lab (Who we are)

> The CATT Lab operates the world’s largest

transportation data archive and analytics platform

> We are the industry leader of applied big-data

analytics for transportation applications (operations,
planning & research)

> Big Data Analytics
> Information/Data Visualization
> System Integration

> Performance Management
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™ Trip Analytics

OD Matrix Zone Map Route Analysis

Trip Analytics
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Foundational Source Data -
150 million+ trips per day in the US - Multiple Types - All CAV GPS Based

Data Types:

e Connected Vehicles

» Local Fleets (service, delivery, etc.)

* Long Haul Trucks

 Consumers/Mobile Phones

RBear t ake R

Core Source Data Elements:
» Device/Trip ID

 Location

« Heading
« Speed
All Output Data Can be Downloaded for

Further Analysis




Trip Analytics — Differentiators

» Solution uses observed data (not
modeled)

» Users can SPATIALLY EXPLORE
underlying trip paths

* Solution (s architected to support

ANY waypoint or OD data set




Trip and Travel Pattern Insights — Trip Analytics
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Trip and Travel Pattern Insights — Trip Analytics




Trip Analytics — v4 Beta

Query results in three matching reports - with the O/Ds, routes and travel times of those trips
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Trip Analytics —v4.0

Trip Analytics Logged In as rayers@umd.edu
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Trip and Travel Pattern Insights — Trip Analytics

Ll":l)

o/

are like fishing nets that “catch” trips based on where they went;
they can be any size, and placed anywhere that trips went (that are in the
underlying dataset)

(s

Spatial filter
Knoxville

3

check-boxes let users fine-tune which trips are caught

Select pass-through settings for this filter:

(7] started Inside Ended Inside

Started Outside () Ended Outside
—ﬁ




Trip and Travel Pattern Insights — Trip Analytics

Multiple pass-through options for geofenced filters:

OPTIONS TO FIND:

Spatial filtering

Select pass-through settings for this filter:
o H v H
...commuter arrlvals, (] started Inside . Ended Inside
Started Outside () Ended Outside
7-9 a.m.

...commuter departures, Started Inside () Ended Inside >
4-6 p.m (] started Outside Ended Outside

Task:

Find & analyze five different
types of trips to, from, in, or
through the Knoxville central
business district (CBD)

() started Inside ) Ended Inside

...only cut-through traffic
y g Started Outside Ended Outside &

2y
Spatial filter

Started Inside Ended Inside —
(] started Outside [ Ended Outside

...all trips in the dataset that B storioitiosids B Einded lnniie — |
traversed the CBD Started Outside Ended Outside

Knoxville

...only local traffic

d

&3




Trip and Travel Pattern Insights — Trip Analytics
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Trip and Travel Pattern Insights — Trip Analytics

Define Geofences | Use of small geofences as gates for select link trip capture

createor  (HEREERCTEE B

Load Choose one of the following spatial filters. This gecgraphy will be used to further
filter out trips that don't interact with it
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Open Data Arch

Trip Analytics
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MODE TEMPORAL GENDER
o Air o Weekday Q male
o Rail o Weekend O Female
o Car o Hour-of-day **
o Bus AGE
o Vehicle TRIP DISTANCE (miles) Q<25
o Bike o Any distance 0 25-34
o Other o 0-10 Q35-54
o 10-25 0 55-64
TOUR / TRIP TYPE o 26-50 Q>65
o Linked trip ** o 51-75
o Unlinked trip o 76-100 ANNUAL INCOME
o Tour o 101-150 0 < $25,000
o 151-300 0 $25,001-$50,000
o >300 0 $50,001-$75,000

0 $75,001-$125,000
TRIP PURPOSE Q> $125,000
O Home <-> Work
O Home <-> Other
O Work <-> Other

3 Other <-> Other




Trip Analytics = NHTS 2022




Ics Use Cases

OD Matrix Zone Map

Trip Analytics

Trip Analytics
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Ft. Worth Crash Analysis — Detour routes and travel times

~ awinter freeze we will never forget.

——




Ft. Worth Crash Analysis

e Recentsever weather event - Detour routes and travel times of traffic from
SB I-35W just north of [-820 to Ft. Worth CBD
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Trlp AnalythS 3 Logged in as gjordan1@umd.edu | My Studies | Help Switch data set ‘ ‘ Logout ‘

Fort Worth TTSA includin... Study Area: Custom Geography Spatial Filter: 2 custom areas in Texas ...
Data Set: Texas P internal Zones: TAZs Temporal Filter: 2/18/2021 — 2/25/2021 2,749 trips in 287 routes » Display Options
External Zones: OD gates Other Filters: Vehicle type: all

AR
Route #of Trips¥  Light Vehicles Medium Vehicles Heavy Vehicles Length Avg TT 5%TT 50%TT %% TT  Reliability

North Freeway, | 35W, US 287; | 35W, US 287 1246 1123 45 78 5 mi 5m 4m 6m 1.1

| 35W TEXpress; North Freeway, | 35W, US 287; | 35W, US 287 1051 850 110 91 5 mi 4m 3m ” 6m 117

North Freeway, | 35W, US 287; | 35W, US 287 25 23 2 0 10 mi 36m 24 m om 55m 1.16
2749 2341 A K] 195

£
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A ks 2663 99%
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AVERAGE TRAVEL TIME =
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&0° 1

0 o0

@ =

2 normal Thursdays after the crash day (Feb. 18 and 25, 021) —99% of ampled vehicles went straight through on I-35W




Switch data set ‘ ‘ Logout

Logged in as gjordan1@umd.edu | My Studies | Help

Trip Analytics

P Display Options

Fort Worth TTSA includin... Study Area: Custom Geography Spatial Filter: 2 custom areas in Texas ...
Temporal Fitter: 2/11/2021 290 trips in 214 routes

’ Internal Zones: TAZs
50% TT 95% TT Reliability

Data Set:
External Zones: OD gates Other Filters: Vehicle type: all
Medium Vehicles Heavy Vehicles Length .
15m 18 m 1.14

#of Trips¥  Light Vehicles
7 15 mi 16 m
17m 1.07

B Map Rank
O 1 » Northeast Loop TEXpress; Northeast Loop, | 820; | 820, TX 121, TX 183; | 820, TX 121; Airport 12 5
» Jim Wright Freeway Northeast, | 820; North Main Street, US 287-P Business; Northeast 11th St 10 10 0 0 9 mi 15m 13 m
Northeast Loop, | 820; 1 820, TX 121, TX 183; | 820, TX 121; Airport Freeway, TX 121 8 6 0 2 15 mi 21m 13m 1h02m 1.04
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Switch data set ‘ ‘ Logout

Logged in as gjordan1@umd.edu | My Studies | Help

Trip Analytics

P Display Options

Fort Worth TTSA includin... Study Area: Custom Geography Spatial Filter: 2 custom areas in Texas ...
P internal Zones: TAZs Temporal Filter: 2/11/2021 290 trips in 214 routes
50% TT 95% TT Reliability

Data Set:
External Zones: OD gates Other Filters: Vehicle type: all
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Trip Analytics

Logged in as gjordan1@umd.edu | My Studies | Help

290 trips in 214 routes

Switch data set ‘ ‘

P Display Options

Logout
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Logged in as gjordan1@umd.edu | My Studies | Help

Trip Analytics

Switch data set ‘ ‘ Logout

Fort Worth TTSA includin...

m Data Set:

¥ Map

Study Area: Custom Geography Spatial Filter: 2 custom areas in Texas ...
290 trips in 214 routes

’ Internal Zones: TAZs
External Zones: OD gates

Temporal Filter: 2/11/2021
Other Filters: Vehicle type: all
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I-10 Bridge Fire in Los Angeles — Nov. 2023




Interstate Travel into Burlington, VT

* What percentage of trips into Burlington originate from out of Vermont during the month of
June 20237

* lllustration of GIS integration with Esri ArcGIS Online

Irips to Chittenden

Trip Analytics
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Trip Analytics applications for Operations

 Plan for major construction, detour, or regional event

« Make a contingency plan for major emergency

« Show the need for a ramp meter, or evaluate its effectiveness
» Conduct a post-mortem review of a major incident or event
» Document truck route compliance near neighborhoods

» Make the case for a new investment in ITS infrastructure

* Document the benefits of prior investments




Trip Analytics applications for Planning

« Understand the intricacies of regional traffic patterns

* Calibrate or validate travel demand models

* Provide information and basic data for major investment |

studies

 Evaluate potential sites for:
« Terminals
* Transit stops
 Park-n-rides
* EV charging stations and more

* Prioritize proposed or existing transportation improvement

projects

* Quantify and document the benefits of infrastructure

Investments




- Questions and Answers
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RITIS - Trip Analytics Resources

Trip Analytics Workshop

* https://www.youtube.com/watch?

v=fMHX4CAuDnA

RITIS Tutorials

 https://ritis.org/tutorials

Rrtis

RITIS Tutorials

TRIP ANALYTICS - 00 MATRIX
LA g
Trip Analytics - OD Matrix

The OD Matrix tool generates geography-to-
geography trip tables based on trip start and
endpoints. Zones can be a county, sub-county,
or TAZ. Users can filter by date range, time-of-
day, day-of-week, and by vehicle dlass.

: OD Matrix origin destination Trip
Analytics Trips RITIS CATT Lab mobility
tion transportation modeling ¢

6 Jul 2020

SIGNAL ANALYTICS - INTERSECTION ANALYSIS
ST

Signal Analytics - Intersection
Analysis

Signal Analytics - Intersection Analysis
Implement industry-defined signal
performance measures — by intersection,
movement, time of day and day of week —
purely from vehicle data; no roadside
infrastructure required.

keywords: ATSPM signal analytic: ion
analysis turning movement traffic signal RITIS
CATT Lab inrix sienal performance measure

S I
. m
g & .
et
> "
TRIP ANALYTICS - SEGMENT ANALYSIS
LA iy
Trip Analytics - Segment Analysis
The Segment Analysis module will find all trips
that traverse a user defined stretch of
roadway for a specified date and time range.
The results will generate a map-based
visualization and OD matrix of where drivers

began and ended their trips.

s: Origin destination OD matrix Trip
Big Data RITIS CATT Lab mobility

13 May 2020 @ 1046

RITIS - Event Query Tool

keywords: RITIS Event Query Tool big data

Rrtis

RITIS Tool Catalog

o

ALLTOOLS

RITIS ~ Traffic Map
RITIS - Map (Real-time Traffic,
Incidents and Events)

RITIS - Traffic Map (Real-time Traffic, Incidents
and Events)

oy

RESEARCH DEVELOPER TRAVELER
RESOURCES  INFORMATION

All Tools



https://www.youtube.com/watch?v=fMHX4CAuDnA
https://www.youtube.com/watch?v=fMHX4CAuDnA
https://ritis.org/tutorials
https://ritis.org/tutorials
https://ritis.org/tools

® Thank You!

i
CONFERENCE

Rick Ayers
703.989.3221

rayers@umd.edu

D)


mailto:rayers@umd.edu

	Regional Integrated Transportation Information System (RITIS)
	Agenda
	CATT Lab (Who we are)
	Regional Integrated Transportation Information System
	RITIS – Enterprise Transportation Solutions
	Trip Analytics
	Foundational Source Data –
150 million+ trips per day in the US - Multiple Types - All CAV GPS Based (1-3 sec frequency)
	Trip Analytics – Differentiators
	Trip and Travel Pattern Insights – Trip Analytics
	What are Trip Paths (150M per day)?
	Trip and Travel Pattern Insights – Trip Analytics
	Trip Analytics – v4 Beta
Query results in three matching reports - with the O/Ds, routes and travel times of those trips
	Trip Analytics – v4.0
	Trip and Travel Pattern Insights – Trip Analytics
	Trip and Travel Pattern Insights – Trip Analytics
Multiple pass-through options for geofenced filters:
	Trip and Travel Pattern Insights – Trip Analytics
	Trip and Travel Pattern Insights – Trip Analytics
	Open Data Architecture – Use Any 3rd Party Trajectory Data
	Trip Analytics – NHTS 2022
	Trip Analytics Use Cases
	Slide Number 21
	Ft. Worth Crash Analysis – Detour routes and travel times
	Ft. Worth Crash Analysis
	Slide Number 24
	15 minutes
	15 minutes
	17 minutes
	15 minutes
	I-10 Bridge Fire in Los Angeles – Nov. 2023
	Interstate Travel into Burlington, VT
	Trip Analytics applications for Operations
	Trip Analytics applications for Planning
	Questions and Answers
	RITIS - Trip Analytics Resources
	Thank You!

