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(1) Connected Vehicle Pilot
Deployment Program

(2) Cooperative Automation Research for
Modeling and Analysis (CARMA)
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(1) Connected Vehicle Pilot Deployment Program (CV Pilot)

« BHY:EBRAEEWNICEIRBSZWMEIR. BE/IRIERED KRIEFEILEER
BT EAICKEMNBRDEIEZTITO

« WR BIE,.EFIHKR. AT RBEHGEZEOCM FILIRT LA

- ERIGFAT: IRIEMEL SNew York City. Tampa. WyomingD A 1&

Connected Vehicle Pilot Deployment (up to 50 months)

I l

PHASE 1 PHASE 2 PHASE 3 Routine Operations
(up to 12 months) (up to 20 months) (\ (minimum 18 months) (ongoing)

Concept Dev. (-(\\ Design/Deploy/Test (\ Maintain/Operate Pilot “ Post-Pilot Operations

Progress Gate Progress Gate Trmlwsm'on

l | | |
Completed *

Sep 2015 Sep 2016 May 2018 Nov 2019
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BB (1) Connected Vehicle Pilot Deployment Progr
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& New York City

o HITESFHROBIR (FHEERD73%HHITE)
o EHELEZ30MphMD25mphlZFIFHZEZEIHD
o RUNYBD D)Ly DY) oA TEER

% =IE iﬁ * ﬁ Ncw York City Pilot
gL 3538
29— 58504
INR 12504
AL 4008
NYCZA 2508
ZHPEE 25048

H17HE 1004 Vel )

— — S o~ S / :
SITEBRMRATL 108 l@ @ ¥ AN
TOtaI 8000% HH 88 - USDOT Note: The numbers are rough estimates

for the concept development phase.
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Category NYCDOT - CV Application

V2 I/I 2V Sa‘fetv 1 V2112V Safety Speed Compliance
o __ K&K i
— 2 Curve Speed Compliance
_ 3 Speed Compliance/Work Zone
-RMEFSRELELER
= / = 4 Red Light Violation Warning
V2V S afetv 5 Oversize Vehicle Compliance
6 Emergency Communications and Evacuation Information
BZEEERR
BIRK= 7 V2V Safety Forward Crash Warning (FCW)
JIN =2 8 Emergency Electronics Brake Lights (EEBL)
-BIREREXIE
9 Blind Spot Warning (BSW)
a— . - V A xvi
" RER x 1
X nn JE 1T E 10 Lane Change Warning/Assist (LCA)
V2 I/I 2V P ed estri an 11 Intersection Movement Assist (IMA)
12 Vehicle Turning Right in Front of Bus Warning
SITEFRIERIES
I
- {/\1T% % :t I ﬁ & E ;:t 13 V2I/12V Pedestrian Pedestrian in Signalized Crosswalk
[ i:_gg% 15 = ,I‘EE$ 14 Mobile Accessible Pedestrian Signal System (PED-SIG)
-REREETE~NDESIFR
15 Mobility Intelligent Traffic Signal System (I-SIGCVDATA)
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€ Tampa
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Tampa Pilot
« ERHRE
B 464 A ,
BRAE 16004 e s
INR 108 = G
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REER 108 Sl @
S17E 5004
STERAATL 108

Total 21768 S

Note: The numbers are rough estimates e
for the concept development phase. Hi 8 usDoT



g (1) Connected Vehicle Pilot Deployment

sl

FI)r—3y
-R2JL—TEHER
-EEERE T ER
-BRER

-EBAM3V T DBEL
- ERETRE
-RERRNSITEEEER
-SITEBAES
-N\R/BHEHEFTER
-NABEES

BT EmERER
-EEEHR T ERAER

‘SAFE CURVE SPEED IS 25MPH

YOUR SPEED
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(2) Cooperative Automation Research for Modeling and Analysis

(CARMA)
FEERSLHLXERTDARAL—XY

V2V V2IDERIZEY EEERO—]
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A RITFEFNEIT (v, BRAE, SUVIET). ETERORERF. GRGE
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HEt:FHWA B

Freeway

Arterial

CARMA Base Platform

Single Vehicle Speed Control

Speed Harmonization - V2|
2 host vehicles w/ Speed and Gap Control

Lane Change Merge - V2V
3 host vehicles w/ Speed and Gap Control with
Lane Change

Platooning - V2V
3 host vehicles w/ Speed and Gap Control

Nov 2017

Dec 2017

Jan 2018

lIII/
| 4

Light Vehicle
Feb 2018

Heavy Vehicle
July 2018

IHP Prototype — V2I+V2V
5 host vehicles with arbitration

{ Mar2018 |

|  June2018 |

Signalized Intersection Approach and Departure - V2I

Single vehicle In traffic with Infrastructure data

CARMAT A MET

Feb 2018

&

July 2018
CARM,

=
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(1) C-ITS Platform

/ / (2) C-ROADS Pilot
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EEl (1) C-ITS Platform

& C-ITS Platform
CREEEFEAL. XBEEWEIE. BOMEIL, HEEHILEHTARTS
(Cooperative ITS) N7J EI’)I7|~
‘Dayl M oDayd (R EEER X EMNOEA BEER) FTHFRXRZRBLTETE
2014FE M5 A 2—FL . 20194 ZDay1%EH
-2 )L 5—1@ {§ £DSRC (S i@ 1;)0)/\47 )y CHEMT -

Large-scale Common Day 1 Day 2 Day 3 Day 4
deppr’lgjyergtesnt Vision Cooperation starts Automation starts Coordination starts Driverless world

"I share where | am "I share my "l share my "We coordinate all
and what | hear" perceptiondata" intentions" manoeuvres"
Hybrid connectivity . . Hybrid 5G Hybrid 6G
(3G/4G + ITS-G5) Hybrid INEEE— connectivity
EU C-ITS
Strategy e Roads Most Roads
1) B SR Fully automated

ITS
DIRECTIVE
DELEGATED

ACT

Legal

Deployment
certainty e

Framework

' 2019 2021 2023 2025 2030 2035 2040 2045 ‘
H{ Bl : CODECS HP




(1) C-ITS Platform

& C-ITSLEFBEiz O/ O—K<y T

Connecting Europe Facility / C-ROADS Platform

Launch C-ITS
platform Optimal
EU Strategy traffic flow
Launch RT for C-ITS

auto-telco C-ITS DAY 1 Reduced

Letter of Large scale | deployed

Cooperative congestion
Intent Rome 5G trials P g

driving

I Strong EU
e industry

2015 2016 2017 2018 . 2025

High level
automation

5G on main
corridors

connected
automated |
Cooperative driving artia
automation

Social
inclusiveness

Connected GEAR 2030

conclusions Zero road

fatalities

Automated Launch

GEAR 2030
e — e

Transport Research S_LInnovation / Horizon 2020




€ C-ROADS Pilot
+C-ITST Sy b 74+ —.L (Hybrid Communication)%
FL\TDayldH¥—E AN EFIEER
JARR—F —  HEEREORIIFERROLE
AT A N—16H0E (FE)
8 ETEAERZFTE

SLOW OR STATIONARY
VEHICLE(S)

ROAD WORKS WARNING

WEATHER CONDITIONS

EMERGENCY VEHICLE
APPROACHING

OTHER HAZARDOUS
MOTIFICATION

IN-VEHICLE SIGHNAGE

IN-VEHICLE SPEED LIMITS

SIGMAL VIOLATION /
INTERSECTION SAFETY

GREEN LIGHT OPTIMAL
SPEED ADVISORY (GLOSA)

PROBE VEHICLE DATA

SHOCKWAVE DAMPING

DaviH—E X

H 2 : C-ROADS HP
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