Empowering Traffic Operators
Through Modular Decision-Making

Transforming Data into Action in Advanced Traffic Management Systems



* Challenges in traffic management

o Increasing amounts ofdata available
= Traffic speeds
= Crowd sourced data

* Incidentreports

S o Increased workload demands
Why Do We Need LY » Increased responsibilities
Modular Decision- T ) I = Staffshortages

* [eadmgto

o Data overload

o Decreased numbers ofincidents
detected

o Delayed responses




Increasmmg Amounts of Data Leads to Cognitive Overload

* Large numberofdata sources mcluding:

- Events

- Traffic speeds

2> Weather

—>Message boards
—>Camera snapshots
—>Satellite buildings
—>Beacons

—>Device status indicators

* Can make it hard to see what data is important
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What Is Modular Decision Making?

What it 1s not:

» Alldata processed at a single point ~ision

and automated >

What it 1s:

Automation

 Complexdecision processes are broken

down mnto smaller modules or actions Module ¥ Automation

* Bach pomtis a focused decision or task Module
(e.g., monitoring a specific device or Modul
responding to a specific type of odule

incident)

Module -

Module

* Goal: streamlime decision-making,
making operations more flexible,
efficient, and adaptable Module Module
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Alarms

* Bonus: Data sources can be 1solated
and turned offifinaccurate




Modular Decision Making: Lonestar s ls

Event State
Event Type
* Multiple decision-making systems supporting ‘e
. Ir lemperature
a’utom atlon Dewpoint Temperature
* Event management Flooding State
. Forecast Condition
* SChedUImg Maximum Gust Speed
hd Ba Vel tlme S Pavement Water / lce Thickness
* Variable speed limits Precipitation Rate Jom '
.. Pressure
e Decision support system (DSS) Snow Depth Invalid Authentication
Subsurface Temperature 4T85
e Rules-based DSS urface Condition TPS Area Availability
* Includes devices, external events, status changes Surface Status 1:?““'“: ipa"e Buration
. . . . S I"f T ENsor aie
» Granularsettings for specific devices, roads, radius s thperat”re 4| TS
. ater EFI )
* Configure to alert (emails, Lonestar popups), alarm, create Wind Speed Queue Warning
events, automate messaging 4 GPIO Vehice Occupancy
Beacon Vehicle Speed
* Can be used to transition from low to high oor Vet Vohume
. A
automatlon Temperature Sensor Travel Time Message Failed
. 4 MOA
e Start with alerts oralarms MQA Queue Status Changed r

* Once data and processing build trust, increase automation



Modular Decision-Making Focuses Attention

Data source layers do not need to be visible L B Y 7 B
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Improving Efficiency With Automation

Initial Stage . » Operators manually handle alarms and incidents, analyze data, and post messages
= No automation as trust in the system's accuracyand processingis not yet established
Manual Decision-

Making

» Data generation and alarms are automated, but operators stillreview and manually
Intermediate Stage: approve actions (e.g., posting to DMS or adjusting speed limits)

Partial Automation Modular decisions help filter relevant data for the operator, increasing efficiency but
requiring manual intervention.

* The system automatically performs actions based on modular alarms and events
Advanced Stage: (e.g., automatic DMS messages, variable speed limit adjustments)

Full Automation * High trust in data and modular processes allows more tasks to be handled by the
system with minimal operator input




Accuracyand Trust =Increased Automation

We have seen this before, travel time messaging automation increased with trust in data and the systems

Automated Travel times 1s now
Manual travel time generation of travel an automated
creation times, manually background
posted process
 Priorto anyautomation * Travel time generation was * Generally, accuracyofdata is
e Data manuallydetermined automated trusted
e Users posted those * Lackoftrust in the data  Messages are automatically
messages accuracy posted
» Users reviewed generated data e Users mayreview and validate

 Messages were manuallyposted



Building Trust for More Automation

Variable Speed Limits Fog or Icy Conditions
Roadway Conditions ARVIOrY & Control Stregies
DS C5LS HAR
Case 1 - Vehicle Speeds 'CAUTION" alternating with A
Below 45 mph 'SLOW TRAFFIC AHEAD" L e

Case 2 - Fog Detected With |"CAUTION" alternating with
Visiblity Greater Than 1,320|"FOG AHEAD TURN ON LOW
fest (402.3 meters) BEAMS"

"FOG" Displayed, & Flashing

A
Warning Lights Actlvated /

Train Detection Event Response Plans

Emergency Alert:20 Travel Time:20
COLLISION LP-1604

Maior Event:20 RIGHT LANE CLOSED 11 MILES
2o e USE OPEN LANES 11 MIN

Emergency Alert:20
IH-10 EAST LP-410

AT FRESNO DR. I MILES
EXPECT DELAY 4 MIN




Wrong Way
Driver Alerts

= Important! Use of pop-ups requires low false positives.
|

WWD Detection Video Clip Near Cameras

WWD Detector 1 . Camera 1
WWD Detector 2 . 3 : Camera 2

“ View On Map

* Provides visuals for easyconfirmation and event
creation
e Jists closest cameras and can launch PTZ control



Data-Driven Decisions

Decision Support Data Flow
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Long-Term Benefits

Description | TEN NIGHT
Type Construction _
o o Source Externa - e - -
[ ) Re duc e S rep e tltlve - : Roadway: H635 Direction: | East w
5 SE\-EI'It_',' Minor * | |+ Auto

casilyautomated e o : -
tasks like recurring | s | ST | e | s | 0T

Location: 635 at U575 * Details
Speed Limit

0 [{min min mph mph ¥ Weather Conditions
m e S S a ge S Infrastructure Damage

Recurrence Occurs every day effective 10/17/2024 from 9:00 PM to 5:00 AM.

* Allow operators to s B

focus attention © = |/ e
Where needed New Unplanned New Planned | Open Event Assign  Find

Event Event Details  Event= on Map
Lreate ovent event ACTIoNS
L] Re s u lt s m s a fe r, Event Type Roadway Direction  Cross Street Planne... ¥  Start Time ~ State Response Plan State
. Construction  1H30 East SH205 10/17/2024 1:11 PM
more e fﬁc 1ent Construction  USTS North  Spring Valley Rd 10/17/2024 12:46 PM
. Construction  USTS North  RennerRd 10/17/2024 12:36 PM
o) p erations Construction  USTS South  Ridgeview Dr 10/17/2024 12:34 PM
Construction  UST5 South  Ridgeview Dr 10/17/2024 12:19 M
Construction  IH20 East Dowdy Ferry Rd 10/17/2024 11:35 AM

Planned? = Checked



Where Do We
Go From

Here?

* Data sources
* Improve accuracyand reliability.
* Add otherdata sources that have been proven
reliable.
* Aland predictive analytics

* Accurate and timely data i1s required for good
results.

* Currently, the trend 1s for products to claim Al
and predictions.

 Extend to mclude more automation as data source
reliability and processing is proven out.

* Remember we want to improve operators’
experiences.
* Provide highly reliable, trustworthy automation.
* Reduce operator overload.
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Questions?

Roberto Acevedo

roberto.acevedo@swrlorg



mailto:roberto.acevedo@swri.org
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