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Components of a V2I System



Red Light Violation Warning
V2I Applications

Smart signal 
broadcasting 
Signal Phase 
and Timing 

(SPaT)

Approaching 
vehicle receives 
SPaT message, 
identifies threat

Vehicle 
approaching 
intersection

too fast, signal 
is turning red

Driver Vehicle 
Interface 

(DVI) alerts 
driver to 

brake
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Road Weather 
Management

V2I Applications

Driver reduces 
speed in 

response to 
warning

Approaching 
vehicle receives 
message of road 
ice in area from 

RSU and/or 
cellular network

Vehicle is 
approaching 
hazardous 

weather 
conditions area

Driver Vehicle 
Interface (DVI) 
example!

Road weather 
station detects 

icing conditions, 
reports conditions 
to weather officePortable Road Side Unit 

(RSU) sends weather 
warning to vehicle



Work Zone Warning/
Management

V2I Applications

Approaching 
vehicle receives 

message 
from RSU with 

work zone 
information

Vehicle is 
approaching 

work zone too 
fast

Driver Vehicle 
Interface (DVI) 
provides 
warning to 
slow down

!
Driver Vehicle 
Interface (DVI) 

provides 
warning of 

lane closure

!

Portable RSU sends 
work zone info to 

vehicle



Pavement Condition 
Monitoring

V2I Applications

Sensors in vehicle detect 
sharp acceleration at that 
location from the pothole 

strike, stores data

Vehicle drives 
over pothole in 

pavement

Vehicle broadcasts data 
via cellular network, and 
sends message to 
nearby roadside radio 
as it drives past

MDOT receives data 
from that vehicle 

(and lots of others), 
dispatches 

maintenance crew Heat map of pavement 
conditions

Maintenance 
crews respond 
to fix pothole

roadside unit sends 
pothole data to 
operations center



MDOT Fleet Deployment
V2I Applications

Expandable 
as needs are 

identified

Pavement Asset 
Condition Sensors

Data Acquisition System (DAS)

DSRC

Antenna

GPS

Wi-Fi

Cellular

BluetoothTM

Vehicle OBD
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Connected Vehicle Test Beds

Connected Vehicle Environment

Major OEM Facilities

Tier 1 Automotive Suppliers

MDOT Roadway ITS Coverage
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MTC Leadership Circle Members



MTC Affiliate Members
Auto Club Enterprises an AAA affiliate
AGC Automotive
Allstate Insurance Co.
Arada Systems, Inc.
Autoliv
Brandmotion LLC
Calspan Corporation
Changan Automobile
Cohda Wireless
Desjardins
DURA Automotive Systems
Faurecia
Harada Industry of America, Inc.
Harman International Industries
HERE, a Nokia company
Hitachi, Ltd.
IAV
IDIADA

LG Electronics
New Eagle
Mechanical Simulation Corporation
Miller Canfield
MOBIS
Munich Re
Nexteer Automotive
OSIsoft, LLC
PTC, Inc.
Realtime Technologies, Inc.
Renesas Electronics America Inc.
Savari Inc.
Subaru
Sumitomo Electric Industries, Ltd.
Suncorp Group
TASS International, Inc.
TRW Automotive
Zip Car
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