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Automated Traffic Signal Performance Measures — 2016 A
FHWA EDC-4 Top Initiative — Tuscaloosa = 85 Intersections
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Dedicated Short Range Communication Radios — 2017 j{
First installation on SR-69 (V2I, V2V, V2X, etc.) — No Vehicles ®




National Science Foundation $500K 2017-2020
Interdisciplinary Team Investigating the Future of DSRC
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Travel Safely: DSRC / SPaT Translation @ 85 Intersections «)4
Connected Vehicles and V2X Applications / Research (C-V2N)

SPaT Translator (From Controller to DSRC Radio)




CAV Platform and Smartphone Application in Place!
Free to download and ready to expand for Alabama

Alex Hainen - City of Tuscaloosa AL powered by Applied Information
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Travel Safely: Applied Information — Glance
SPaT and BSM Platform for Data Collection

o Travel Safely - Data Visualizer - v1.03.00 using DLL v1.1.1 =18 -
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" aa Travel Safely: Real-Time Signal Info to Drivers A
: Countdown to green, red light warning, bikes, preempt, schools
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Applied Information’s TravelSafely System
This system uses DSRC, C-V2X, C-V2N, and other forthcoming technology

applied

INFORMATION

« MAP, SPAT
MOBILE APP * BSM, TIM
» BSM

" <BSM, PSM, SPAT, MAP

CYCLIST s
a «BSM, PSM

MOTORIST

Communications
directly over
cellular network

TravelSafely Server

INTERNET

» PSM

VEHICLE HMI v
* BSM, PSM

PEDESTRIAN

EVP/TSP
»SRM
*SRM
«SPAT, MAP
» SRM SPAT, BSM, PSM,
Bluetooth to OBU's C-v2X - OBU BSM +SPAT. MAP SRM. MAP
" RSU .
*BSM RSU «SPAT
PCS | «Bsm DUAL Cv2X PROCESSOR
& DSRC RADIO A EARA Priori e,
» BSM (Al-500-085) » Priority Controller
? » Detector
DSRC - OBU
I MOTORIST < »BSM, SPAT
t »BSM + MAP
DSRC «BSM

MOTORIST

BSM = Basic Safety Message (vehicles)

PSM = Personal Safety Message (cyclists & pedestrians)
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TIM = Traveler Information Message



Video Demonstration of SPaT and BSM Safety — 2018 A
SPaT Broadcasting and Red Light Warning https://youtu.be/ETUcefkM3hl



https://youtu.be/ETUcefkM3hI

2al-Connected Vehicle Drive.mp4



Current Platform Functionality (2018-2019) ﬂ

Already have 17 included generic applications

SPaT/MAP display of signal timing
Red-light running at traffic signals
Bus/transit priority

Intelligent school beacons
Emergency vehicle preemption
Emergency vehicle notification
Motorist — Cyclist communication
Motorist — Pedestrian
communication

Work zone warnings

Curve warning/reduce speed
Rear end collision warning
Wrong way detection | *Freeway ©
DMS message sigh annunciation
Weather Warnings

Congestion Ahead Warning
Railroad crossing active ahead
Event management area
management

app!

Any vehicle
can use this

SAFELY \




Proposed Application #1: Freight Preemption (2019-2020) A
Improving Reliability for JIT/JIS Manufacturing
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Idea

* Use connected cellular preemption for freight
CMVs.

* Only use when needed based upon schedule
and/or route conditions

Benefits

* Enhance travel time reliability to improve
manufacturing performance

 Reduce overall travel time and emissions

* Increase safety of CMVs at intersections




Proposed Application #2: Signal BSM Logic (2019-2021) A
Use Basic Safety Messages to Call/Extend Signal Phases

Existing System Output

Proposed System Input

* Develop controller logic to use CAV BSMs to call / extend phases
e Use vehicle trajectory information to anticipate vehicle movements

Idea

Benefits

 Reduce delay at intersections; consider vehicles on all approaches
* Increase safety by protecting the dilemma zone

* Expands detection coverage; reduce future detection maintenance



Trajectory Based Signal Control from BSM (26362 2020!7?) A
Comp/ete/y New Logic! Radars = Virtual BSM Pilot https://youtu.be/dy323Ki6rrm



https://youtu.be/dy323KI6rrM

2a2-Trajectory Based Control 3x 30FPS.mp4



Alabama
Transportation

FHWA ATCMTD $16M (2019-2022) Aiasama o
Partnering with ALDOT, TDOT, TCRIC for Smart & Connected Communities
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21" CENTURY OPERATIONS USING 215" CENTURY TECHNOLOGIES

FY 2018 Advanced Transportation and Congestion Management Technologies Deployment (ATCMTD) Project Awards

FAST Act

Awards
ATCMTD Applicants 2018

Awards
Advanced Connected Transportation Infrastructure & Operations Network (ACTION)

University of Alabama

Award: $8,034,003
The funds will be used to deploy advanced technologies - including camera, communications, sensor, and data-cellection technologies — on roadways in and around Tuscaloosa.

West Central Alabama ACTION




ACTION: 32 Miles Fiber, >140 DSRC/CAV, >110 SPM

Machine Learning for Congestion and Incident Detection on 50+ Cameras

THE UNIVERSITY OF Alabama =
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CONCLUSION: Grow TSMO, Identify Needs and Applications 04
Technology will change, we are focused on operatlons Impacts

13th S

?manﬁﬁ Q NG9 = Ve W

Wl +0-49% - Lo
Il 50-59% \ |

|| 60-69%

ﬂﬂﬂﬂﬂﬂ-ﬂﬂﬂﬂﬂﬂﬂﬂ
. » |
%After x 3 n

-

ITHER

H .
ry
0 o3 * H
-
. of, 3l ¥
*, o3 ", .
4 29 .
.
I e 2
y S
s . 48 0 i
b4 . ie P kg
. [ i i
. &
- . %
. 5:
1 T ’
T T T T T

b ey . 2
i i 1 ol
4| ..‘ i . Ir L4 . o g
A . :o : .; .z' . R: . s
{ 4 3 4 . % . a
X 0 T — T "‘.w S T T T - T .-
H I h




ts

ionsﬂ

icat
iImpac

ons

ti

ify Needs and Appl

ldent

’

we are focused on operat

Grow TSMO

_Il _c,halnge

wi

CONCLUSION
Technology



CONCLUSION: Grow TSMO, Identify Needs and Applications 04

Technology will change we are focused on operat/ons /mpacts
' mConsultant
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