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ESS Owned by State DOTs

An Environmental Sensor Station (ESS) is any site with sensors measuring
atmospheric conditions, pavement conditions, and/or water level conditions.
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MTS Technalagzes Inc.

Management & Technical Ser

Vehicle-based data: o
«Speed (mph) 75 Speed (mph)
ePressure (in Hg) 28.438 P (inHg)_ Pt
=Air Temperature (F) 8
\Wiper State
«0=0Off
e1-5=Intermittent
«13=0n Low
*14=0n High

ESS Data

\Wind Speed/Dir
eAir Temp/RH —
eRoad Temp

* Pre VII Proof of Concept Research June 1 2007

Setup:
eVehicle heading west along I-80/0hio Tnpk (white triangle)
eSubset of vehicle sensor data are captured

eData are correlated with radar each volume

eRoad weather station data are also captured (green triangle)




Wiper State: Off MTS Technologies, Inc.
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Wiper State: Off MTS Technologies, Inc.
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DTR Thermal Profile (Air Temp)

Average Temperature, All DTR Sections: 999J Ambient
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MoWL Van: 3/23/2006
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Road Side Unit

a Personal Vehicles
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Fleet Vehicles

Weather Data Translator

VWeather & Road

Condition Yehicle Data

Element
Data Parser

Selected Data Elements
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Time & Location
Yehicle Metadata
Ambient Temperature
Wiper Status

Wiper Rate

ABS Status

Exterior Lights
Stability Control Status
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Traction Control Status
Sun Sensor Data
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Processing
Cache

Weather Data Translator (WDT)
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Data Filtering
Algorithms

Filter specific data
elements based on
speed, time since
warm-up, etc. to
increase likelinood of
valid values
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Data Quality
Checking

- Qutlier Tests

- Format Tests
- Bounds Tests
- Spatial Tests

- Other Tests

Data
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Derived Observations

e Combines vehicle-based data with in situ or remote-
sensed data to infer or derive a new field. Potential
fields include:

Derived Elements sources

e Air temperature < Obs Ta, ESS

e Precipitation occurrence (yes, no) < Wiper, Radar
e Precipitation intensity (none(NP), < Wiper, Radar

light(LGT), moderate(MDT), heavy(HVY))

e Precipitation type (liquid, frozen) < Obs Ta, ESS
e Barometric pressure Obs Pr, ESS

e Pavement condition (not slippery, slippery) «— Obs VTC/VSC
e Frictional Index (0.0 - 1.0) < Derived

e \ehicle Speed < Obs Speed
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Research Questions

e How many probe data samples are needed to
obtain guality observations?

e How often should vehicle-based observations
be generated?

e Should observations be synchronized to clock
time or radar volume times?

e How long should a road segment be?

e Should these definitions be consistent in urban
& rural regions, during commuting times & at
night?
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Our Vision

e [ncreasing quality surface observation

data density from thousands to millions

|




Contact Information

e FHWA Road Weather Policy
- Paul Pisano, Team Leader, Road Weather
- Paul.Pisano@dot.gov, 202-366-1301
e VII/Road Weather Program
- Pat Kennedy, Transportation Specialist
- Pat.Kennedy@dot.gov, 202-366-9498
e Technical Consultant

- Andy Stern, Meteorologist, Noblis, Inc.
- astern@noblis.org, 703-610-1754

LIE. Department of Transporiatio
' Federal nghwuy Road Weather g:g
@ Administration Management G
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