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Every Trip.

We strive to make every trip taken in Delaware safe, reliable and
convenient for people and commerce.

Every Mode.

We provide safe choices for travelers in Delaware to access roads,
rails, buses, airways, waterways, bike trails and walking paths.

Every Dollar.

We seek the best value for every dollar spent for the benefit of all.

Everyone.

We engage our customers and employees with respect and
courtesy as we deliver our services.




Fatality Data

2024 Delaware Traffic Fatalities

as of 4/15/2024
2023 2022
Year-to-Date T Year-to-Date Totals
Fatalities} 30 47 $ -36% 137 42 ¥ -29% 164
Delaware Residents] 26 3/ ¥ -30% 110 32 ¥ -19% 122
Person Types
Vehicle Occupant 33 $ -39% 89 29 ¥ -31% 103
Pedestrian 9 ¥ -33% 28 9 ¥ -33% 32
Bicyclist 2 $ -50% 5 1 0% 7
Motorcyclist 3 0% 15 3 0% 22
Crash Types
Curve Related 8 $ -63% 28 6 ¥ -50% 19
Roadway Departure 23 $ -52% 69 14 ¥ -21% 55
Intersection Related 14 $ -29% 37 14 ¥ -29% 50
Median Crossove 3 $ -100% 8 2 $ -100% 8
Wrong Way 1 0 + N/A T 2 ¥ -50% 7
Work Zone 2 3 $ -33% 9 0 + N/A
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Outline

* DelDOT's ITMS / Al-ITMS Program

» AI-TOMS Software Capabillities

o Data Fusion

o Short Term Traffic Flow Prediction
o Proactive Incident Management and Decision Support
o Machine Vision for Traffic Management

o Traffic Signal Optimization and Operation

o Connected Automated Vehicle (CAV) Integration

 Follow-up Efforts

o Flood prediction and Vulnerable Road User safet’
management (ATTAIN grant)

o Cloud based V2X and intersection safety (SMART grant)
o Statewide Deployment of Al-ITMS
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Integrated Transportation Management Systems (ITMS)
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™ A-ITMS
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Al-ITMS Deployment Phases

Infrastructure and Data Fusion Project Areas

Upgrade and deploy ITS technologies A-ITMS PG o -
to support data fusion and the
deployment of Al-ITMS. Tons of
sources of information are feeding the
TMC and the biggest advantage of
Al/ML is the ability to integrate and
Operation

make use of these data
Development, integration,
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subprojects in distinct traffic networks: \, i

deployment, and testing of the Al-
Urban, Rural, and CAV.

Infrastructure

based software; includes three
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Traveler Information System
Update the DelDOT website and
mobile application to better inform

the public of the information U
generated by the AI-ITMS program. S
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Data Fusion
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Al-TOMS Dashboard

88 € TOMS vi.3.0 > DASHBOARD 2023-12-11 22:49 35"
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Traffic Data
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Traffic Flow Prediction

Bg ‘ ‘TOMS vi.ao TRAFFIC DATA TRAFFIC FLOW PREDICTION D Apn|4' 2024

19958 - ND0O38 - NB - SR 1 @ SR 273 - g Traffic Flow Prediction

m 19958 - NDOD38 - NB - SR 1 @ SR 272
Actust 08:45 - ] Pred-15

SPEED

Pred-5 (3.06%) Pred-10(S.85%) -+ Pred-15(372%) -o- Pred-30(S57%) -+ Pred-50(4.57%)

VOLUME

Actusl -+ Baseline (17.84%) Pred-5(8.37%) -+ Prod-10(1571%) -+ Pred-15(2171%) -o- Pred-30(23.46%) -+ Pred-60({19.06%)
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Traffic Flow Prediction

Table 6. Mean Absolute Percent Error of Traffic Volume Predictions at Detector N19997

Prediction Model 5-Minute | 10-Minute | 15-Minute | 20-Minute | 60-Minute
Naive 11.70 12.54 13.88 16.90 23.59
Historical Average 16.40 16.40 16.40 16.40 16.40
LSTM + Good Data 4.55 8.08 0.96 10.99 11.94
LSTM +10% 32.07 28.43 19.83 18.42 19.26
Random Data

Rl - 4.72 8.24 10.16 11.01 12.35
Good Data

Robust LSTM +

10% Random 5.69 9.14 10.94 11.61 12.83
Data
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Traffic Incident Detection and Management

88 € TOMS viia

Incident 11695

TRAFFIC DATA TRAFFIC INCIDENTS @ May 16, 2023

= INCIDENT 11697

Map Satellite m TIME

Start

Incident 11697

Incident 11698

Incident 11700

Incident 11703

Incident 11706

07:50 AM

08:44 AM

08:49 AM

08:50 AM

) 09:15 AM

09:39 AM

LOCATION

Incident
Region: .

Route:

Detectors

First waze alert received

Incident start

Travel time anomaly detected
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Incident Detection Accuracy — 2021 Urban Data

Medium

1-95
DE-1 2 25 6 33
Total 18 62 10 90

100% 90.47% 88.88%
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Response Plan Recommendation and Implementation

88 € ToOms Traffic Flow Data > INCIDENT MiTIGATION () September 21,2021

~ INCIDENT LOCATION AND SIGNALS [! MITIGATION SOLUTION INCIDENT 3730

ra
TIME OFFSET: 0 MIN

Current Plan & MOE

3

TRAVEL TIME DELAY COMPARISON

Recommended Plan & MOE Current Plan Recommended Plan

Group

pm On - m= Im OB I al

NTH N561 N526 N453 K101 Ki19 K21
Traffic Signals
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Adaptive/Predictive Signal Timing

» Three control modes:
o AI-TOMS: Recommends signal patterns based on real-time demand
o Time-of-Day: Issues signal patterns based on a pre-determined schedule
o Manual: Allows technicians to issue manual signal pattern changes
o Third Party: AI-TOMS does not issue changes

 Allow group-based or individual intersection level control

« Leverage NTCIP 1202 to communicate with signal controllers

TRAFFIC RESPONSIVE PLOT (K999)

141 - 100 BAL
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Automated Traffic Signal Performance
Measures (ATSPM)

Field Operations
_Logs™

----
ssga
20

| ATSPM Solutions

HiRes Data
Conversion & l

Collection

N—--
J \---
Strategies
= B
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Advanced Traffic Signal Performance Measures
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Connected Vehicle Data
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Live Signhal Phase and Timing (SPaT) Broadcasting
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Machine Vision for Traffic Monitoring

e € TOMS v1.3.0 > MACHINE VISION > CAMERA MULTIVIEW December 12, 2023
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US-13 @ DE-300 Al-TOMS Interface for Machine Vision Cameras and Data Analysis
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% Machine Vision for Traffic Monitoring

Count, Speed and Occupancy

88 iToms Machine Vision on Traffic Cameras

Vehicle Count Data
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Follow on Efforts — ATTAIN Grant

Automated
Dlncident
etection .
Predictive  and Cause L'éeA?ggL
Signal Reasoning a? Sicnal
Control and P ?; apa
Automation R ransa

Analysis

CAV/CAN A ane
Data Analysis System
for Signal for Traffic
Optimization Monitori
Loop Hydrolo
Signature Al & ML Solutions anz Weather
Matching for Data for Flood
Vehicle »Prediction and
RelD Response
Incident & Al Aided
Congestion Short Term
Mitigation Traffic Flow
DSS Prediction
Deployment Status:

. Existing Modules
. Enhanced Module in ATTAIN
I ATTAIN New Deployment

Virtual RSU

(CAWS Wavelength)/

4G/5G
Edge Analytics

Virtual RSU

Y Smart Camera/Sensor

Detection and
Confirmation of
Flooded Roads

g i

Improved Safety for -
Vulnerable Users ]
: Ao

Live SPat Data, Virtual
Signs, Peds/bicyclist
Detection & Tracking

Targeted Advisory/Messages
to Vulnerable Communities

Live Travel and Advisories for
Travelers on Flooded Roads

« Patron Receives Advisory on Mobile App or Website
« Patron Click on Advisory and is Sent to Landing Page
« Patron Takes Desired Action

Traffic Management and Safety for Flooding Roadways and Vulnerable Road Users (VRUs)

Flood Prediction
Targeted warning
and assistance
Virtual RSU and
road signs
Machine vision for
VRU detection and
conflict warning
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Follow on Efforts — SMART Grant

 Cloud-based vehicle-to-everything technology (CbV2X)
 Dilemma Zone (DZ) application

Cloud and MQ Telemetry

Transport (MQTT)

technology

« 50 millisecond roundtrip
delay times for SPaT data

« SPaT-enabled signal
status information

« DZ warning advisories

with both visual and

audible prompts

P

dVIN/1edS —» U
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<+ SPaT

—— (|
=

Central System

Signal Cabinet
Architecture of CbV2X Technology

6920-018 (24.003)
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Statewide Deployment of Al-ITMS

« Expand AI-TOMS to all freeways and key
corridors

- Continuous enhancement — system will
continuously learn, as a traffic engineer would,
and automate operations

» Understanding what it takes to support this
advanced system — need support of
staff/team with the required knowledge, skills
and abilities

» Detection system of today — enhancements
with ML and Al

« Enhance mobility not only in Delaware, but for
transportation systems everywhere

* A truly predictive and adaptive self-
monitoring statewide transportation
management system that gets smarter over
time

A :
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Monitoring

https://deldot.gov/Programs/itms/
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Lmkage to Strateglc Highway Safety Plan

Emphasis Areas
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2021-2025
Strategic Highway

Safety Plan:
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https://deldot.gov/Programs/itms/

Mark Luszcz

Deputy Director, Operations & Support
Delaware Department of Transportation
mark.luszcz@delaware.gov
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