q ‘\ ADVANCED
( I MOBILITY

' p PARTNERSHIP
-

Working Group

September 5, 2023

We make life better! DENVER
Adrco @ P\, MEIRO D D E@‘COLORADO |
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 1T CHAMBER N y Y | Departmer R Rt o



Quick Notes about the Meeting

* Please add your agency affiliation to your name.
(Right click on your name and “Rename” to include
agency)

* Everyone has the ability to unmute and/or show video, If
we're hearing feedback, you may be muted.

* Feel free to use the chat box.

....and now quick introductions!




Agenda Snapshot

SMART Grant Discussion
Informational Briefings
RTOT Set Aside Projects
CV Project Updates

Partner Agency Updates and Other Matters

Next Meeting
October 3, 2023
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SMART Grant Discussion

Emily Lindsey, DRCOG
Kalie Fallon, DRCOG



a""s

ADVANCED
I 1
; m § MOBILITY

PARTNERSHIP
LN p
“

Transportation Planning

(- Ir ahd Operations

CERMVER RECICRAL Z2O0UMZILOF GRS ERTS

2023 Strengthening Mobility and Revolutionizing Transportation (SMART)
Grant

Information about the SMART Grant program is available here.

DRCOG requests that all SMART grant requests in the Denwver region be submitted for Transportation
Advisory Committee (TAC) review at the September 25, 2023 meeting for information and discussion —
not approval.

If requested, DRCOG will provide letters of support for any project consistent with the 2050 Metro Vision
Regional Transportation Plan.

Please submit this form to Cam Kennedy - ckennedy @drcog.org by 5:00pm MST on September 14, 2023.

Agency:
Contact:
Project Name:
Project Type:

Project Description:

Total Project Cost:

SMART Grant Funding Request:
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RTOT Set Aside Projects

Greg MacKinnon, DRCOG
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Regional Transportation Operations and Technology Set-Aside
Draft Recommendations Federal Funding by Fiscal Year

waightea
Total Federsl Awerage Score
lagency Proj Project Funds Fr 2024 FY 2025 FY 2026 Tatal lo-5) [z
i Constructon pmject to deploy a new fraMic management certer at the North Satelle facllfy. . Fuil allocation of funds ls cantingent on compiefion of apprpriate Concept of Operations
Aurora Trame Management Center DevelonmEnt of » CONCEEE OF OREraliOMc Wa proCade decign aaC py 5 1,901,000 5 1m0 $ 1101000 | 2478 -
Procurement of upgraded iraMe signal cabineis, unintemuptible power suppiles, video-basad
Loulsvile  |Signal Technology Upgrade Iniersection detection and emergency preempdon detection at select Intersections across 5 SMED00 |5 545,000 H 545000 | 2355  |Lowlsville must specy locations of all equipment isted In estmate.
Loulsyille.
ABncation adjusted. This set-asie s diracted to projects on the DRCOG Ragional Roamway
- - Procurement of video-basad Infersecion datection and raffic cameras for 39 Ibersections. . - Sysiem. The 24 Intersections locabad on this system are reeommendead for funding {accounting
Lengment | Sman Signals io Sehocks Longmon resourcas wil depioy and comfigure these devices. § 1580000 | § e b BRLI20 | 2382 s s mateh). Construction engnzerng and indirect not Alowed: equipment procurement
project
JefTerson . . Procurement of combined e cameralintersection deiaction system for 12 Inersecions.
Couty Tramc Camera System oo Bt roc wil deploy and configure these devioes 5 245,000 s 243,000 $ 8000 | 2349
fp— S ¢ aryq | PPOCUTEMENt Of COntrallers, oMMAINIC3SaNs eqUIpMENt, UNINEMUptEE pawer supglies, and Aloesation adjusted. Equipment prosurement oniy; construction costs not alowed. Applcation
cooTRs (SR Bmma K Signal EQUImENt 3N | ome camesas for 8 Intessactns on US-267. COOT R4 resourcas wil depioy ihis equpment. | § 102350 | 5 5400 s 5400 2312 |requesting aquipment already depioyed; no addtional funcaonaiity beyond exising Identiied.
Construcson pmject to deploy Inersection detecsion at 7 Intersections along L5287, TrafMc cameras aliowed for 2 Infersecdons Mat are gaps I coverage.
imeyyy | CONSMacTon project to expand deployment of connecied vehicie roadside unlts along Coffax Ave -
Derwer VX onunkaion evioes (RSU) - (ang Shendan Biva. Aadisonaly, data collecied by thess dvices wilbe used i automated s [ 1700000 | 5 ss0pod (5 esn000 ¢ OO DD [ B0 e i ey o SPECEfiae COTCRD: o Operations
pan signal perfomance messure-ralated (ATSEM) capabilltes. ol 1y, coard regl = req
Procurement of sknal Controlars, ComMUNIcations equipment, and advanced detecton for 37
- INErEECHONS. ProsUrement of ramc Sameras for 3 IMersecions. BﬂJml’EﬁDmm”lﬁpuT
Bouloer WD“ - ""p'gfgm “;“E"“"" a"‘:;?{:,m and conMgure these devices. PIOCUIEMEN and CONMGUIAtion of 3 SOMwars module for Boulgers | 5 1,204,000 | 5 502,000 | 5 £02,000 $ 1200000 | 2299
Syste ar =ne " |ewistng trame signal system to provide automated TaMe Signal paramance ME3sure (ATSPM)
capatifiss.
Construczon project to gepioy fIber backbone COMMUNICENONS between Aurcr Munkipal Center
Aurora m’“mum Infraginicture and North Sateliite faciify. Uiilzing e backbone, Me project wil Itterconnect (ber and rao) 31 | § 736,000 3 TIE000 | § 736,000 | 2285
pravemEnts signals crossing 225 to lis existing ramc signal sysiem.
S — Construcson prject to expand traffie signal Interconnect (ibes) for 15 Inlersecsions on Broadway
Littieton [Phase 21.( nal e and select Crossing sieets. The project als0 depioys CONtrolers, Cabingts, Communicatons 5 2,563,000 5 328000 5 2,635,000 | $ 2,363,000 2288 Allocation adjusted. Recommend combining FY26 and FY27 requasted funds In FY25.
! equipment, intersection detection, Irafic cameras, and fravel me monfioring devices.
Procurement o fraved time moniioring devicss for 23 IMErsectons to expand Thomio's exising
Thomion | Travel Time Montioring Expansion |0 e THomstn resourses wil Sepioy and o these Gevioss. 5 101,200 | 5 101,200 H 101200 | 2274
Procurement and deployment of an upgraded iraffic signal sysiem shared by Superior and
. . Loutswille o Improve meonltoring capabilities and signal soordination. This project also procures
Stpenor e Sy and CIMate RESIENe | e oirian burtons and INtersacion BSEcTon for 2 IMErsectons. SUPSNor TESoUrces wil depioy 93300 | § %3300 ¥ B
COOT R4 i S‘?EJM quipment ¥aMc cameras Tor A INtersactions on CO-7. COOT R4 eE0urces Wil depiay s quipment 5 327,850 5 232,100 % 232,100 2170 |requestng equipment airaady deioyed; No ascbonal funclonaity beyond exsng isentmed.
Detection Expan Construcson pmject to deploy Inersection detecton at 7 Intersections alng ©O-7. TrafMc cameras aliowed for 3 Infersections Mat are gaps I coverage.
i PrOCUTEMENt of 42 UNIMESTURADIE POWEr SLDEIES aNd INErEection detection Tor A2 IMErsectons.
Aurora TraMc Signal Equipment Upgrate |l fenloy Mese devices o T4 hiEmsectans. 5 1021000 5 1,021,000 H 1021000 | 2168
Mot recommended. The application focuses on tschnology evaliaton. The appllcation was nod
Erhancng Trarms Anaivice afny | DS10ment of & LIDAR devices at Intersecions diong Cofiax Ave and Faderal Bivd. Addsonall, ciear how the degloyment translaes Inf operafions Improvements. The applcation did nat reflact
Cupener | TTERE A Anaiys i project wil test the S0curacy and eMectiveness of tis fechnology against other data caliection| § 254127 2028 |aclear and actve partnership Wit the CRy nd County of DEnver which is respansibie for sigral
menods. operations on the project oadways. The project may be more applicatie o oiher DRCCE, staie
and federal funding programs.
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I I Regional Transportation Operations and Technology Set-Aside
| | Draft Recommendations Federal Funding by Fiscal Year
Total Federsd Average Score
I I \agency [Project Name Project APt [Funds FY 2024 FY 2025 FY 2026 Totsd f-5] ©
Procurement, depioyment, and configuration of 3 software madule for Denver's existing trafc Mot recommended. This appileation scored In lower quarier of applications. Applicant made no
Dieriver Tramc Responsiva Signal System  |signal systam 1o provioe trafic responsive signal control based on gats provided by Danvars 5 320,000 1.932 provision 10 develop 3 coNCept of operations of coortinale mis project wim COOT R1 ang
I I exising arierial travel Ime monfioring sysiem. Lakewood as noted at ihe ledier of Interest fonum.
Mod recommended. This application scored In e kwer quarter of applicalions. This traveler
RTD \iriual Gulde: Appilcaion for Access- |Procurement and deplayment of an appésoftware and support senvices io provide vinual guigance| o 5 pae e 1842 riormation projectservice has Iimited direct operations benefits to the region. This could be a
- aFide Filot 10 paratransh CEEIMEns With visUal, Neanng and cognitive diMmculties for 3 penod of £ years. S : vallsanie project, but s more apoiicabie for the Human Senvices Transponaion Set-Aside funding
(ConSTUCIoN project o Sepiny Mrae dynamic Message skans In Castie Rock and on COOT ROW sof recommended. This applieation scored In IoWwar quarter of applications. Applization does not
I I Caste Rock |Dynamic Message Sign Depioyment [io display traveler information messages io approaching driviers 1o encourage drivers o avol H 540,000 1.842 =atisfy primary Infent of the traveler Information Inliative in the Reglonal Transporiation Operations
dangenus and congesied condlons. and Technology Sirateglc Plan - process to coordingie raveler Informaton betwesn |ursdicions.
I I . Moi recommended. This aoplication scored In fower quarier of apolications. The apolication doas
Derwver Dynamic Message Sign Expansion m Wﬂ?;&ﬂws m:m;v:rslrdmﬂwmb ﬁuﬁgu“mm 5 2453700 1.47p  |Motsatisty e primary intent of the raweler infarmagion Inftiiive In e Reglonal Transportaton
I I o = TMEE5ageE 10 approaching g amiEp " ¥ e - (Operatons and Technology Strategic Pian - process o coordingis raveler nfomaton betwesn
diszuptions. \risdictions.
I I Denver Downsiream Count Expansion Construction project o deploy 37 vehicle count stafons across Denver. 5 BST.T04 113 :f'e" mﬁ&?{m&ﬁ%ﬂ; ﬁ“{.ﬂj&; g‘;g’cﬂéﬁ'ﬁqwm statons
§ 19271776 |§ 2645480 |5 37EE60 (5 447RO00 | §  10.847.120
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CV Project Updates

Heather Pickering-Hilgers, CDOT



COLORADO

Department of Transportation Heather Pickering-Hilgers, Technical Project Manager
Office of Innovative Mobility




2015 - 2019
CV system completely external to CDOT
Little control/access to our devices and
data
Little opportunity to improve capacity

System changes = cumbersome and time
consuming

595

Connected Vehicle Program at CDOT

2019 - 2021
CV system moved internal to CDOT 2022 - Current
Fully functional, open source Operational in CDOT’s systems
ecosystem - leveraged system Security enhancements and
built by WyDOT and other state Intersection functionality
DOTs Ready for 400+ RSUs
Greater system capacity (scaling, RSU/OBU grant program
data mgt, device mgt, latency, Data sharing
flow, troubleshooting) Linkage and support to other
Increased staff capability CDOT programs
Workforce Development

11
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Advanced
Traffic
Management
System

Purpose: CV
data used here
for roadway
decision making
and alerting

CDOT’s CV Digital Ecosystem Resides within
CDOT systems

\i)ogk Cloud Platform
OpenTMS Users Ad d Traffic Mar

System (ATMS)

o~ e Load

Advanced Traveler
Information Services

CDOT CV
Ecosystem

Purpose:
Data ingestion,
transformation,

analysis,

security,
broker, device
management

(ATIS)

o0
b

Balancing

Environment

@ ODE

Connected Vehicle Operational Data

é Open TMS
A

Kubernetes
Engine

Real-Time Data Hub (RTDH)

© 6

Cloud Cloud

©

Kubernetes
Engine

Pub/Sub Dataflow
a CDOT Network (ITS)
[
CDOT Shared )
Services Devices
~ - e VPN
Gateway
Cloud
VPN

Advanced Data Anayltics Platform
(ADAP)

=Ko e,

Cloud Kubernetes
Storage Engine

Data Workbench \

Cloud
Console

BigQuery

Apphcat on

Real-time Data Hub

Purpose: CDOT CV
data access via API

and pub/sub capability

(limited recent data)

Data Lake

Purpose: Long term
storage of CDOT’s CV
Data

/

Data workbench

Purpose: CDOT CV
data access and
analytic capability
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™ X CDOT CV Manager

™ & CpOTCV Manager

cpor

RSUMap HeatMap Configure Help

cadon @ Boulder
(119}

' Tool quickly displays RSU
status and connectivity
(green/red)

L '@
~w * e @o~

Lakewood

Thornton

Denver

™ 4 CcpOTCV Manager

cport

RSUMap HeatMap | Configure Help

‘—) Configuration

Current Message Forwarding

Pull Current Configuration

Submit Cs

Add/Delete Message Forwarding

onfig Delete Config

Only index is needed for delete

CV Manager Tool
(developed by the CV dev team)

Configuration and firmware push
capabilities for RSUs

Administrator Reboot

ion could result in taking the RSU offline

(8] A CDOT CV Manager

CDOT CV Manager Tool
functionality includes message

counts (BSM, TIM, S

RM, SSM

4 ‘

BSM Counts @

CV Manager Tool features a heat
map of data types (BSM, TIM,
SSM, SRM) from the last 24 hours

“;5- T o Denver
.m~ (o3 .‘ Lakewood

225

@

{255




&, @ Sample of Active CDOT CV Use Cases
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Communicating Worker’s Presence ABS events to detect spot weather Traffic signal priority for snowplow operation
US 160 westbound: R;;; maintenance E LOoLoRADD
operations. , | Separeevs o Travegenet o

Region 1
Snowplow Signal Priority \,\
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CV Data Analysis + Visualization
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CV data analysis use case of Harsh Braking in
equipped vehicles - notebooks and visualizations
constructed by the team for this use case
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% CV Data Analysis + Visualization

CV data analysis use case of active emergency vehicles location
and leveraging cloud connected data sources

@ ® ()  https;//safetycloud.haasalert.com/#/dashboard/things

SHOWING (11/20) @

MANAGED

Visualizations below show emergency vehicles’ location. Data to
be published in RTDH for consumption

STATUS

C @ safetycloud haasalert.com,
® Group View @

INCIDENTS

BWFR Engine 92 1

Engine 536
ﬁ 5 ) Active Incidents (0)
%
Rescue 581 Rescue 581 w
L engine 535 b A
(A
o .
: Recent Incidents (4)
Utility 521 Display
Utility 526 Today @® 24 hrs
ili Utility 527
Utlllty s t 39.70308467, -104.41905583
10-May 3:55 AM 3:55 AM
%
<.
utility 525 ® LariatLoop Sceniem .,
ty 4 3974914583, -104.56793817 00 o
<. 10-May-2022 | 7:41 AM
2 @
Engine 535
4
Utility 522 Q
R
k/.
S,
¢
2

Utility 526

utility 527

what3words  Utility 528

Y User Guide

Feedback




E@ CV Deployment Project Updates

Past and Current Projects:
|-70 Mountain Corridor Deployment
e Completed in December 2022 e oo,
Region 1 Connected Snowplow Signal Priority instaled CV Radios
e Piloted in Winter 2022/2023 e
Main Focus: USDOT 2018 BUILD Grant
e 455 miles of CV units (dark blue sections to the right)
e 319 miles of fiber (magenta sections to the right) ~ o
e [-70 RSU Refresh

Future Projects:
OBU Refresh

e Slated to start in 2024
Wolf Creek Pass

e Curve Speed Warning
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Questions and Discussion

Heather Pickering-Hilgers, PMP
Technical Project Manager for Mobility Technology


mailto:heather.pickeringhilgers@state.co.us
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Partner Agency Announcements
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Other Matters

Type In the chat box or chime in (just unmute yourself).
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Thanks for joining the conversation.

See you in October!
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