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Center to Center

Dedicated Short Range Communication
Enhanced Digital Access Communication System
Integrated Mobile Observations

JavaScript Object Notation

MADIS (Meteorological Assimilation Data Ingest System)
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Mobile Environmental Sensor Station

Material Management System

National Center for Atmospheric Research
Nevada Data Exchange
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Nevada Next Generation 511

On-Board Unit

Road Side Unit EVADA
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Road Weather Management Program
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Traffic Management System
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Moving Forward

Pikalert Overview



Presenter
Presentation Notes
This has been a collaborative effort over the past six-years. In January of 2013, NDOT and UNR entered into phase 3 of the NIMO Project funded by FHWA. This effort is ongoing and was to leverage the existing IMO resources and expertise under phases 1 and 2 and develop a pilot corridor for Connected Vehicles that uses multimodal (hybrid) communication methods.
Project Update:
Training program/plan for back-end support is ongoing.
Building spare RSU’s and OBU’s for future support
IMO3 configurations and applications switched over to NDOT coloimomesssrv1
Database receiving IMO3 OBU and RSU observation and local mapping application running
Further verification and checking continues
Verified all RSU’s using IP/Ethernet
Draft IP Host OBU Plan implemented
Draft Interface Control Document (ICD) provided
DSRC Site Installs complete
Vehicle Inventory up-to-date
Switched over all mESS and RSU data to NDOT server
Created new JSON format
Remaining to date:
Updated CSV format from the mESS server to the NDEX
In short, we need to build the interfaces for each agency to complete the data exchange with NCAR (National Center for Atmospheric Research), WxDE (Weather Data Environment) and MADIS (Meteorological Assimilation Data Ingest System)
mESS Data visualization with NDEX for MMS and EMDSS
Moving forward:
Complete the UNR transition to NDOT
Final Report to FHWA
National IMO Standard 
EDC4 commitment for Pathfinder
Pathfinder (Assessment/Institutionalized)
NDOT will focus on getting more consistent actionable messages out to the public.
NDOT would like to host a workshop or peer-exchange with the NDOT PIO’s, NWS PIO’s, and other state experts that have a strong formalized program
EDC4 commitment for IMO
IMO (Institutionalized)
NDOT as part of the initial IMO pilot is finalizing it’s assessment of the data collection and is developing the needs/requirements for the MDSS and MMS.
NDOT wants to integrate the open source software PikAlert with its current data to provide an enhanced MDSS and to assist traveler’s information dissemination.
NIMO Sustainability Planning:
Develop an NDOT CV/AV Implementation Plan
Planning level document
Snow plow initiative
Smarter Work Zone initiative
Test corridor
Develop and incorporate IMO into a Statewide NDOT TSM&O Plan
Identify and engage a team of TSM&O champions
Identify performance measures for TSM&O
Include TSM&O components in long-range planning
Develop an outreach approach for TSM&O
Develop a TSM&O review for all AV/CV projects
Create a repository for NDOT TSM&O information
TSM&O staff development
Review the TSM&O program and identify next step













IMO Phase 3
Dedicated Short Range

Communications System

1. Started in 2014 using multi-modal communications.

2. Objectives were to establish an effective and sustainable IMO
program and fully incorporate, test, and evaluate the use of
Dedicated Short-Range Communications (DSRC) & cellular for
telemetry data as part of the IMO system using DSRC along
the 1-580 corridor between Reno and Carson City; cellular
only in the Lake Tahoe area.

3. Modular system installed in ten vehicles.



Presenter
Presentation Notes
In early 2014, Phase 3, NDOT developed a prototype version of the NIMO system, which combined multiple modes of radio connectivity to maximize the strengths provided by each (EDACS and cellular) while minimizing their weaknesses. The network modes that were tested within this prototype include cellular, EDACS, and Wi-Fi. This multi-modal telemetry system was conceived to also work with Vehicular Satellite (using the Iridium network) or other radio-based systems such as P25 or DSRC (Dedicated Short-Range Communications), which would eventually become the focus of Phase 3 of the NIMO project. The multi-modal approach to data telemetry provides coverage, even in rural areas, while fully utilizing the high-bandwidth cellular network found along interstate highway corridors and DSRC within urban areas such as Reno and Carson City.
P25 is a suite of standards for digital mobile radio communications designed for use by public safety organizations in North America. P25 radios are a direct replacement for analog UHF radios but add the ability to transfer data as well as voice, allowing for a more natural implementation of encryption or messaging.



NIMO Concept of Operations

®
Instrumented é
Maintenance
Vehicles W
/ Cellular

3GfAG

Og;
f':" - Re
| .
o - ‘Fﬂm}
DSRC

(Road Side Unit)
2 ==

NCAR
Mational Center for
Atmospheric Research

WxDE

Weather Data Exchange

NIMO Server
(JSON Database)

7

L5
- Data File

bex

Nevada Data Exchange

“IYIEvADA

SAFE AND CONNECTED


Presenter
Presentation Notes
IMO server is the mESS server. WxDE is FHWA.
This is future, not current system. The interfaces are ready on the NDOT side, but NCAR and WxDE need to develop their interfaces.
NIMO is not currently sending out JSON format, this is planned for the future.
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DSRC Site Locations 18 Locations along 1-580
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Cellular

DSRC

18 DSRC Locations
32 Miles DSRC
54 Miles Cellular
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/ NIMO 3 Vehicles

e 9 Snow plows with instrumented spreader
motors and 1 freeway service patrol vehicle

e 5in Reno

3 in Carson City

District Il IMO Inventory

MAKE MODEL DESCRIPTION
PETERBILT 357 TANDEM AXLE DUMP TRUCK
PETERBILT 357 TANDEM AXLE DUMP TRUCK
PETERBILT 367 TANDEM AXLE CAB AND CHASIS
PETERBILT 357 TANDEM AXLE DUMP TRUCK
PETERBILT 357 TANDEM AXLE DUMP TRUCK
PETERBILT 357 TANDEM AXLE DUMP TRUCK

TANDEM AXLE CAB AND CHASIS
PETERBILT 367 SWL

PETERBILT 367 TANDEM AXLE CAB AND CHASIS
INTERNATIONAL 5000 AWD
FORD E240 FREEWAY SERVICE PATROL VAN/PU




NIMO 3 On Board Units (OBU)

Arada Locomate

DSRC
Wi-Fi
GPS

Technologic Systems
CPU (Main computer)

Cradlepoint IBR1
Cellular Modem, GPS

@

Comet T7511 Ethernet

Barometric Pressure
Air Temperature
Humidity

Weather Sensor Head

Roadwatch

Air Temperature
Surface Temperature

Custom Sensors
Windshield Wiper Sensor
Spreader Rate Sensor
Spreader Material Sensor

EVADA
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Presentation Notes
NIMO 3 Hardware:
Main processing unit (Technologic TS-7250-V2) is separate from OBU (Arada Locomate)
Wave Short Message Protocol (WSMP)
Same “payload” over DSRC and cellular
Data snapshots taken every 10 seconds, synchronized to GPS time
Application on the server will interface with the Nevada Data Exchange (NDEX)
Current focus is implementation of NTCIP compliance (through the NDEX), and ACK confirmations from RSU’s (or TCP/IP over DSRC) to support DSRC retransmission/error-checking, and to fine-tune hand-offs with other modes




IMO 3 OBU Schematic
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Presentation Notes
NIMO 3 Hardware:
Main processing unit (Technologic TS-7250-V2) is separate from OBU (Arada Locomate)
Wave Short Message Protocol (WSMP)
Same “payload” over DSRC and cellular
Data snapshots taken every 10 seconds, synchronized to GPS time
Application on the server will interface with the Nevada Data Exchange (NDEX)
Current focus is implementation of NTCIP compliance (through the NDEX), and ACK confirmations from RSU’s (or TCP/IP over DSRC) to support DSRC retransmission/error-checking, and to fine-tune hand-offs with other modes




%../ Example Snow Plow Installation

~24”

Use of COTS components.

Only software is “custom”

(no custom electronics)
Pilot will have 10
vehicles
Retrofits of IMO phases 1
& 2 installs to follow
Typical mount on back
wall of passenger cabin
behind seats
Transmission frequencies
vary with the telemetry
mode, ranging from ~10
seconds to 5 minutes

AVLRLEILL (URRNERANY
| B l

GPS Antenna

No driver
interface/display
No imagery/video

DSRC Antenna

Road Temperature Sensor
Air Sensor

Spreader Sensor

EVADA
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NIMO 3 Sensor Package Inventory

ATAirmar

Airmar

Temperature Celsius

NTCIP 1204 ESS Air
Temperature

RTRoadwatch

Roadwatch

Temperature Celsius

NTCIP 1204 ESS Surface
Temperature

PRAirmar

Atmospheric Pressure Bar

NTCIP 1204 ESS
Atmospheric Pressure

PROmega

Omega

Atmospheric Pressure kPa
(kilopascal)

NTCIP 1204 ESS
Atmospheric Pressure

GPGGA

Cradle Point

NMEA 0183 Sentence
GPGGA

NMEA 0183 Sentence
GPGGA

EVADA
DOT
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Presentation Notes
NIMO Dataset
Date
Time
Location (lat., long.)
Speed
Altitude
Air Temp
Barometric Pressure
Humidity
Dew Point
Road Temp
Wiper Status
Spread Rate



“ Plow On-Board Hardware

Mirror Mounted Nt

Mirror Mounted
Air Temp -
Atmospheric Pressure
Comet Sensor

Mirror Mounted
Air/Pavement Temp —
Roadwatch Sensor

' é

Multi-band Diversity
|Antenna, et
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S\ obile Mark Senso
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Rear Mounted
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FSP Van On-Board Hardware

Under Front Bumper
Mounted Air/Pavement
emp Roadwatch Sensor
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IO Data and Future
Data Distribution Points

Nevada

|ntegrated
Mobile

Observations

Additional Information for
Material Enhanced Freight Carriers
Maintenance Emergency Responders
leerciar DMS, 511 Motorist
Advisories
Variable Speed Limits
System MADIS/WxDE

Management

System
Support

e

il

EVADA




NIMO System Architecture

U.S. Department of Transportation
(‘ Federal Highway

Administration

Applications

In-Vehicle Equipment « Current condltlon_s
Weather sensors Weather data environment
Vehicle sensors (OBU, Forecgsts .
CANBuUS) Material usage tracking
Equipment sensors Multi-Mode Receiving Station Road malntengnce
(spreader) * Receives data from mobile recommendations
Location sensor (GPS) vehicles

* Archives and forwards data

Data received at frequency of a

message every eight seconds EVADA
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Map the Dataset

1. Wave Short Message Protocol (WSMP)
2. Same “payload” over DSRC and cellular

Date

Time

Location (lat., long.)
Speed

Altitude

Air Temp

Barometric Pressure
Humidity

Dew Point

Road Temp

Wiper Status
Spread Rate




ATAirmar

Airmar

Temperature Celsius

NTCIP 1204 ESS Air
Temperature

RTRoadwatch

Roadwatch

Temperature Celsius

NTCIP 1204 ESS Surface
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PRAirmar

Atmospheric Pressure Bar

NTCIP 1204 ESS
Atmospheric Pressure

PROmega
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Atmospheric Pressure kPa
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NIMO Dataset
Date
Time
Location (lat., long.)
Speed
Altitude
Air Temp
Barometric Pressure
Humidity
Dew Point
Road Temp
Wiper Status
Spread Rate



MESS Uses National Standards

(Mapped Data Sets / Data Dictionary)

2.1.4

Target Observation Type

(See Table 7 - Source and Target Units
of Measure}

M

Requires at
least one of
following.

NTCIP1204 essAirTemperature

NTCIP1204

NTCIP1204 essAtmosphericPressure

NTCIP1204

NTCIP1204 essDewpointTemp

MNTCIP1204

NTCIP1204 essRelativeHumidity

NTCIP1204

NTCIP1204 essSurfaceTemperature

MNTCIP1204

SAEI2735 DE WiperRate

SAE 12735

SAEIZ735 DE WiperstatusFront

SAE 2735

SAEJ2735 DE_TractionControlState

SAE 2735

SAEI2735 DE_StabilityControlStatus

SAE 2735

NTCIP1204 essPaveTreatProductType

NTCIP1204

NTCIP1204 essPaveTreatProductForm

NTCIP1204

NTCIP1204 essPaveTreatmentAmount

NTCIP1204

NMEADLE3 SentenceGPGGA

NMEA 0183

NMEADL1E3 SentenceGPRMC

NMEA 0183

mMESS_ SpreaderCyclesPerSecondHz

/

mESS WiperCount

g

\EEEEEEEEEEEEEEEE

/i
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Presentation Notes
In reality, the raw data incoming from all IMO devices are not NTCIP compliant. Data coming from these devices has to be converted to NTCIP by the meSS in order to create the TMDD message.
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/| NDEX Implementation Phases |

Phase 1

Instrumented

Maintenance Vehicles
+ EDACS Radio

& . GG IMO Server =
« DSRC (UNR) :

Atmospheric Research
A =g CSV File
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NCAR ¢
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MESS / NDEX Data Architecture

Owning Center

Instrumented
Maintenance Vehicles
« EDACS Radio

. 3G/4G IMO
& + DSRC ’ Server

| External Centers | ,‘7 —
NCAR

Mational Center for Mobile
Atmospheric Research ‘ ESS

(mESS)

WxDE Database

Wealher Data
Exchange
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iz p ported NDEX Messages
Device Types: |
 Detector Station
« CCTV
- Dynamic Message Sign (DMS)
- Environmental Sensors (ESS)

- Mobile Environmental Sensors (mESS) — (No National
Standard)

- Highway Advisory Radio (HAR)
» Incidents/Events

 Ramp Meter

- Node, Link, Traffic Network

il

EVADA

_JIFE AND CONNECTED
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Presentation Notes
Node links are used with detector information.  Link is an arbitrary (logical) segment between nodes (flow detectors).


NDEX Supported Services

Need to authenticate access

Need to support request-response
Need to support error handling
Need to share IMO vehicle inventory

Need to share IMO sensor inventory from any
vendor-specific sensor

Need to share IMO observations
Need to preserve vendor-specific sensor data




NDEX Architecture

Field control .TM S
Devices District 2

status (Owner Center)

T VIEVADA
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NDEX Architecture

Field control WE
Devices District 2

(Owner Center)

publish I subscribe

Ubex
]

EVADA
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TMS

District 2
(Owner Center)

subscribe
NNG 511

 —
_ (External Center)

publish

T VIEVADA
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District 2
(Owner Center)

NNG 511
(External Center)




Enhanced
Security

Nevada DOT
Active Directory ~

TMS

District 2
(Owner Center)

>

HTTPS certificate from
Certificate Authority

subscribe

NNG 511
(External Center)

T
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TMS

District 2
(Owner Center)

Enhanced HTTPS certificate from
Security Certificate Authority

subscribe

Ngvade} DOT ~ e, — NNG 511
A (External Center)
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ample Observation Report Message

“"ObservationReportMsg™ {

"Requestld™™23",
“Crganizationld™ “imo.unr.edu”,
"Centerld™: "IMOQ",

W e T BT TR W

“"ObservationReports™ [

MVehicleld™ "D2-0423", "DateTime™ "2015-09-17T00:00:192", "L atitude™ 39527500, "Longitude
119792500
,"Bearing™ 46, "Elevation™ 333, "Speed" 46, "Observations™ [

TR T —

Source Value is Stored

{"Sensorld™ "ATRoadwatch”, "SourceValue™ "7.17}, . .
{"Sensorld™ "ATWxSensor', "SourceValue™"18.3"}, in the NDEX alo ng with
{"Sensorld™ "RHWxSensor’, "SourceValue™ "E4.E"},<‘

{"Sensorld™ "PRWxSensor”, "SourceValue™ "86.1"}, 1
{"Sensorld™ "RTRoadwatch”, "Source\alug™ "22 8"}, t h € assodCl ate d NTC I P

{"Sensorld™ "5pGPS5", “SourceValue™™2.7986"},
{"Sensorld™ "Spreader’, “SourceValue™ 0"}, 1204 ESS/RWIS Value

{"Sensorld™ "WiperCount”, "SourceValue™ 0"}
]

}

f{' Vehicleld™: "0423", "DateTime" "2015-09-17T00: 101927, "Latitude™ 29527500, "Longitude™ -
119792500
,"Bearing™ 46, "Elevation™ 333, "Speed"” 46, "Observations™ [

{"Sensorld™ "ATRoadwatch”, "SourceValue™ "17.1"},
{"Sensorld™ "ATWx5ensor®, "sourceValue™ 183"},
{"Sensorld™ "RHWxSensor®, "SourceValue™ 24 .67},
{"Sensorld™ "PRWxSensor”, "SourceValue™ "86.1"},

= r— —_—

SAFE AND CONNECTED




IMO References

DSRC SAE J2735 DSRC Message Set Dictionary
NTCIP 1204 ESS Interface Protocol
https://wxde.fthwa.dot.gov/
https://www.its.dot.gov/data/

WS A ETTER EAR

.
@ g9 RESEARCH
a@;? DATA EXCHANGE Home Data About

EXPLORE DATA Data Environments Sort Order: JEcipLie E[IDQSCE[-

Data Environments

A B ITS World Congress Connected Road Weather Demonstration Minnesota DOT Mobile Observation

Data Sets i
Vehicle Start Date: 2014-09-05 End Date: 2014-03-11 data

Please select a DE ﬁrstE‘ Start Date: 2014-09-08 End Date: 2014-09-10 The file in this data environment was created Start Date: 2013-06-26 End Date: 2015-12-16

The City of Detroit Connected vehicle data during the Integrated Mobile Observations (IMQ)
environment contains data that were collected project demp”Strat'On during the 2014 Intelligent  ;pplication and receive a real-time data feed from
during a queue length estimation field test being ~ Transportation Systems (I_TS)_WorId Congress. the Minnesota Integrated Mobile Observation
conducted in the Southeast Michigan test bed, Foril:h.e public demorjstrapon n September 2014, (1MO) project. Mobile {vehide based)

during the 2014 Intelligent Transportation participants were d”‘"E”_'” a specially observations of road weather related and other
Systems World Congress. The primary goal of this _|nstrumented demo van in a short loop on Be... data is provided from Minnesaota DOT

field test is to use connected vehicles, i... [show more]

[show more] Data Sets: 1 Size: 5.0 MB
Data Sets: 4 Size: 806.9 MB

Registered users can download the RDE API client

maintenance vehicles in this FHWA sponsored
project. Th...

[show more]

Data Sets: 2 Size: 6.7 GB

View details »

EVADA



Presenter
Presentation Notes
https://www.its-rde.net/home
This link needs to be updated.
Road data environment.
This site has been deprecated.

https://wxde.fhwa.dot.gov/
https://www.its.dot.gov/data/
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NDEX Key Stakeholders (Users)

e Traffic Management Centers (D2 Reno, D3 Elko, & D1
/ FAST / Las Vegas)

e External Centers (UNR, UNLV, UC Davis, & DRI)

UNILV UCDAVIS =]

UNIVERSITY OF CALIFORMIA .
Desert Research Institute




Key Stakeholders (Users)

Other County and City TMCs (RTC South / Seeing
Orange)

NDOT 511 (VoltDelta), Nevada Highway Patrol (NHP),
and Waze

Future integration: NOAA / Weather Data
Environment (WxDE), and RTC North (Washoe County)




"~ /mESS / NDEX Lessons Learned

Data

— Do not use XML due to the size (a single message from a single
vehicle can be up to 4k in size)

— JSON is compact and in a readable format

— When implementing DSRC very carefully consider the 3Vs in
data storage: velocity, variety, and volume

— Expect messages at a frequency of every 8 seconds or less

— Consider your fleet size into your data storage calculations

— 1 TB of stored and backed up data is equivalent to 2.3 TB of
data

— Consider technologies as NoSQL for data storage

— Carefully consider a realistic data retention policy

: m..__—__..—._-—“//
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Presentation Notes
January of 2013, NDOT and UNR entered into phase 3 of the NIMO Project funded by FHWA. This was up through December of 2016 and was to leverage the existing IMO resources and expertise under phases 1 and 2 and develop a pilot corridor for Connected Vehicles that uses multimodal (hybrid) communication methods. The efforts were top
MADIS is a one stop shop form a FHWA project.


1.
2.
3.
4.
5.
6.
7.
8.
9.
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DSRC FCC & FCC License

DSRC FCC/FAA Site Registration: All site registrations completed.

1580 / Mill Street
1580 / Plumb Lane
1580 / Neil Road

1580 SB before exit 59
SR431 WB / DMS#4

1580 / Parker Ranch

1580 / Bower’s DMS#1
1580 / Washoe Valley
1580 / Galena Creek Bridge
1580 / Steamboat Hills
1580 / Northgate (Carson)
1580 / Exit 61 (Virginia St)
1580 / Exit 63 (Peckham)
1580 / Galena Forest

1580 / Brown’s Creek

1580 / 5th St (Carson)
1580 / Moana

FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed.
FAA Determination completed, FCC ASR and registration completed
FAA Determination completed, FCC ASR and reglst
FAA Determination completed, FCC ASR and reg
/

1580 / 180 Interchange

EMDA
FAA Determination completed, ECEASE



NIMO Lessons Learned
Phase 3

Modular architecture design

Multi-modal capable

Retrofit capable for EDACS low-bandwidth trunked
radio where necessary

Application on the server to interface with the Nevada
Data Exchange (NDEX) utilizing the Traffic Management
Data Dictionary (TMDD)

— Data exchange with WxDE and MADIS

— Proprietary/research equipment have a short shelf life
(resources)
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Presentation Notes
January of 2013, NDOT and UNR entered into phase 3 of the NIMO Project funded by FHWA. This was up through December of 2016 and was to leverage the existing IMO resources and expertise under phases 1 and 2 and develop a pilot corridor for Connected Vehicles that uses multimodal (hybrid) communication methods. The efforts were top
MADIS is a one stop shop form a FHWA project.


U.S. Depariment of Transportation
Federal High *'
Qi IRNCAR

MNATIONAL CEMTER FOR ATMOSPHERIC RESEARCH

Cost Comparison




Main Processor System
EDACS capable radio
Device Multiplexer

Custom Weather Sensor
Roadwatch sensor w/RS232
Airmar GPS/weather sensor
OBD/J1939 Scan Tool
Comet sensor

Arada Locomate
Cradlepoint cellular modem
Custom cabling

Custom mounting hardware

Non-Recurring Totals:

Recurring Data Expenses

**Does NOT include costs of instrumenting spreader

$800 $100
$900 o)
S0 $173
SO $75
$750 $750
$1,000 SO
$625 $150

$100
$S150

$4,325

$1,248

$400
SO
SO
$200
$750
SO
SO
$S600
$1,200
$800
S150
$150

$4,250

S36/month S15/month

EVADA
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Presentation Notes
NIMO 3 Lessons Learned:
Phase 3
Modular architecture design
Multi-modal capable
Retrofit capable for EDACS low-bandwidth trunked radio where necessary
Application on the server to interface with the Nevada Data Exchange (NDEX) utilizing the Traffic Management Data Dictionary (TMDD)
Data exchange with WxDE and MADIS
Proprietary/research equipment have a short shelf life (resources)
Cost comparisons
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Moving Forward

Dedicated Short Range Communication
For Rural ITS
Jackson, Wyoming
May 18, 2018
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O Moving Forward
Complete the UNR transition to NDOT
Final Report to FHWA
National IMO Standard
EDC4 commitment for Pathfinder

— Pathfinder (Assessment/Institutionalized)

— NDOT will focus on getting more consistent actionable
messages out to the public.

— NDOT would like to host a workshop or peer-exchange
with the NDOT PIO’s, NWS PIQO’s, and other state
experts that have a strong formalized program

EDC4 commitment for IMO
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Presentation Notes
January of 2013, NDOT and UNR entered into phase 3 of the NIMO Project funded by FHWA. This was up through December of 2016 and was to leverage the existing IMO resources and expertise under phases 1 and 2 and develop a pilot corridor for Connected Vehicles that uses multimodal (hybrid) communication methods. 
UNR transition to NDOT
Amendment #3 to agreement for one additional winter season to gather data with IMO3 DSRC vehicles terminated 12-31-17 
UNR developed training program and back-end support
IMO3 configurations and applications switched over to NDOT coloimomesssrv1
mESS server database receiving IMO3 OBU and RSU observation and local mapping application running. Further verification and checking continues
Verified all RSU’s using IP/Ethernet and further verification continues
IP Host OBU Plan implemented

UNR transition to NDOT

NDEX Interface Control Document (ICD) provided
DSRC Site Installs and site registrations complete
Vehicle Inventory
The switch over for all mESS and RSU data to NDOT mESS server is completed.
Created new JSON format
Draft FHWA Final Report provided June 2017.
Final report provided February 2018 with appendix for configuration




NIMO Moving Forward

pux2ZIMO (Institutionalized)

— NDOT as part of the initial IMO pilot is finalizing it’s assessment
of the data collection and is developing the needs/requirements
for the MDSS and MMS

— NDOT participated in a peer exchange with PikAlert and will
utilize the open source platform for its current data to provide
an enhanced MDSS and to assist traveler’s information
dissemination.

e Tasks: NDOT Maintenance to contract with NCAR for MDSS and MAW

— MDSS
GIS segments to NCAR
IMO vehicle data verified to NCAR

NCAR review maintenance treatments

RWIS data through the web services IEVADA

SAFE AND CONNECTED
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Presentation Notes
January of 2013, NDOT and UNR entered into phase 3 of the NIMO Project funded by FHWA. This was up through December of 2016 and was to leverage the existing IMO resources and expertise under phases 1 and 2 and develop a pilot corridor for Connected Vehicles that uses multimodal (hybrid) communication methods. 
UNR transition to NDOT
Amendment #3 to agreement for one additional winter season to gather data with IMO3 DSRC vehicles terminated 12-31-17 
UNR developed training program and back-end support
IMO3 configurations and applications switched over to NDOT coloimomesssrv1
mESS server database receiving IMO3 OBU and RSU observation and local mapping application running. Further verification and checking continues
Verified all RSU’s using IP/Ethernet and further verification continues
IP Host OBU Plan implemented

UNR transition to NDOT

NDEX Interface Control Document (ICD) provided
DSRC Site Installs and site registrations complete
Vehicle Inventory
The switch over for all mESS and RSU data to NDOT mESS server is completed.
Created new JSON format
Draft FHWA Final Report provided June 2017.
Final report provided February 2018 with appendix for configuration
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http://dot.rap.ucar.edu/emdss/?state=nevada

Pikalert

MaxtB Hrs E =24 Hrz P T Hude Vistmzies H ke Hadm
Hide Greoen Segments

i Ao
“' RefLpe

Muk Rack
ngser - Hich
i Carmyon
r -nl;rant

::m
%Lu 1] Fu'usl '

E] Saceaments

HH#W;

bt .J#‘s

Fk{ms’m -.“‘ =
e

.CALIFORNI
'."i:-allu

Serjunla
Matianal Forest,

Pikalert Map

Demalh W allew
Hatianal Park

G rParashanl

Current time
Data valid: 3

| Radar time: 3116 9:48

@
i)

Ashlpy
Matiohal Sonest

el
X

UTAH

Fishlnms
Hatianal Fordsl

Grana
SairceseLsoahrle
Mo iors
EEgrisdita IR .r_u'.\.l':. AATEAT:
Ry
i Faie ;

Grard

Elinra
Manument arami Lanyon
Harsinal Park

EVADA

DOT

SAFE AND CONNECTED



6 - 24 Hrs

Pikalert

Pikalert Map

fun wakay

Higkhear Walisy

- WE Nigsands
% (<D

&

il il W0 1E G

Curmrent time: 316 9:44:40 am
Data vald: 3116 9:15.00 am

[ 7] Radar time: 316 9:40 am

gl

EVADA

SAFE AND CONNECTED




Pikalert

T ———Y—— - . ——
i s Pikalert Map Data valid: 3116 9:15:00 am

Vehicle: 0267

bserved at: 918 on 3116
Speed: 25 mph
eading: Unknown
air Temperature; 32 F
oad Temperature; Unknawn
ront Wiper Status: Mot Specified
Anti-Lock Brake Status: Not Specified
raction Cantrel State: Nat Specified
ongitude: -118.7776
atitude: 39.3815

EVADA

SAFE AND CONNECTED



Pikalert US 50 Spooner
Summit
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Pikalert US 50 Spooner
Summit
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Treatments

Thurs 3/22 5:35 am
Thurs 3/22 10:00 am
Thurs 3/22 11:00 am
Thurs 3/22 12:00 pm
Thurs 3/22 1:00 pm
Thurs 3/22 2:00 pm
Thurs 3/22 3:00 pm
Thurs 3/22 4:00 pm
Thurs 3/22 5:00 pm
Thurs 3/22 6:00 pm
Thurs 3/22 7:00 pm
Thurs 3/22 8:00 pm
Thurs 3/22 9:00 pm
Thurs 3/22 10:00 pm
Thurs 3/22 11:00 pm
Fri 3/23 0:00 am

Fri 3/23 1:00 am

Fri 3/23 2:00 am
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Pikalert US 50 Spooner

Summit

Traatmant: Plow and Aaply Prewst Caibar al Concentration £ 617
Condithom: Foad ternpe 32 Explanabon Trealment exceeds madmum. May need addibonal plowing.

Treatment: Plow and Agply Preveel Caliber al Corcenlration £.415
Condition: Road tempe 12, Explanation Treatmant excasds madmum May nead addificnal plovang

Mg treatment recommended 2l the tma

Treatmant: Plesw and Aaply Prevst Calibar at Corcantration § 977
Condithom: Foad tenp 33 Explanation. Trealment exceeds maamum. May need addiional plowng

Mo reatnent recommended al s ime

Treatment: Plow and Saply Prewet Caiber 81 Corcentration 7917

Condition: Resd lemp: 51, Explanalion: Marrmal anli-icing spe=ratians.

Mo reatmant recommandad a1 this fme

Tieatimenl: Plow and Agply Prewel Caliber al Concenlralion 5337

Condition: Rioad tempe 18, Explanation Treatmant sncards mandmum . May nesd additional plowing
Nz treatment recommendes At thes ame

Traatmant: Plew and Anply Presat Calibar a1 Concantration S 1687

Conditlon: Read ternpe 33, Explanabon: Treatment exceeds masanwm. May nesd additional plowing
Mo real il recommendead al s bme

Mo trestment recommendad at thes tme

Mo treaiment recommandad a1 thes Sme

Tieatment: Plow and Agply Prewel Caliber al Concentration 1422

Condition: Road tempe 25 Explanation: Mammal anti-icing cparations

Mz treatment recommended a1 thie tme

Mo reatmant recommandad al this &me

Mo realmenl recormmended al s bme

Mg treatment recommendad a1 thes tme

Blc b st -1 =i e Sens

WS A ETTER EAR

EVADA




Pikalert US 50 Spooner

Summit

Road Segment Observations

Site Name

Site Type

Mean Air Ternp

Model Air Temp

Model Dewpoint Temp

Radar Reflectivity

Dual Pol Digital Hybrid Reflectivity
Mean Barometric Pressure

Meodel Barometric Pressure

Dual Pal Hybrid Hydrometeor Classification
Mean Vehicle Speed

Humber of Valid Speeds

Maan Vehicle Air Teamp

Mean Vehicle Barometric Pressure
Mean Vehicle Surface Temp
Humber of Wipers On

Wumber of Wipers Off

WY ROAD SEGMENT US50 111
Road Segment

40 deg F

I degF

JidegF

26.00 982

mlssing

missing

TET mib (22.56 inch Hg)
40.00

missing

missing

missing

missing

missing

missing

missing

EVADA

SAFE AND CONNECTED




Thurs 3/22 9:35 am
Thurs 3/22 10:00 am
Thurs 3/22 11:00 am
Thurs 3/22 12:00 pm
Thurs 3/22 1:00 pm
Thurs 3/22 2:00 pm
Thurs 3/22 3:00 pm
Thurs 3/22 4:00 pm
Thurs 3/22 5:00 pm
Thurs 3/22 6:00 pm
Thurs 3/22 7:00 pm
Thurs 3/22 8:00 pm
Thurs 322 9:00 pm
Thurs 3/22 10:00 pm
Thurs 3/22 11.00 pm
Fri 3/23 0:00 am

Fri 3/23 1:00 am

Fri 3/23 2:00 am

Pikalert US 50 Spooner
Summit

Advizary: Pracee modarate rain, Pavament: wet, Visbiity: low
Aatvisory: Precp: heay mmsd, Pavemant: wet, Visbi low

Warning: Precip. heavy snow, Pavemenl alick iy, Visibilty. bioning stow
Warning: Precip: light snaw, Pavemenl. skck, icy, Visidhly. blowing snow
Warning: Precipr light snow, Pavament: wat, Visbiity: biowing snow
Claar

Clesr

Advigory: Preqp. moderale amoe, Peaement. wed, Visbiliy: low
Wariing: Precipc heavy snow, Pavement. slick. iy, Visibilty. heawy snow
Advisary: Pracp: kight mixed, Pauvemant wet, Wisibilty: narmal

Claar

Warndng: Precipe light snow, Pavament skck, icy, Visibdity: normal

Clear

Clear

EVADA
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Pikalert March 22, 2018

S

|| Radar time: 322 8:22 am

Vehicle: 0287

(Chserved at: 9:01 on 3422
Speed: 10 mph

[Heading: Unknown

Air Temperature: 33 F

[Road Temperatura: Unknown
[Frant Wiper Status: Mot Specified

raction Control State: Mot Specified
lLongitude: -118.8762
atitude: 393393

EVADA
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Pikalert March 22, 2018

A £ ; o " - Current time: 3/22 9464
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