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New Intelligent Sensor Technology

digital standard

. . ’ \ Interface with
All in One open protocol

atmospheric :
measures S e 5| radio- orline-
S8 communication
Technology ©=
= modular
= extendable ;
— ower
= low power Supply
“All in One”
road condition digital standard Complete
measures (')r;g;fifgt‘c’fé‘ohl Road Weather Stations
built up with

a few elements
This technology makes it affordable to densify the data

acquisition network in order to enhance the capability of
providing optimal Road Weather Condition Information
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Intelligent and compact device for atmospheric
measures

Innovative principle (R2S) of measuring precipitation by means
of microwave doppler radar.

A - Type of Precipitation (Hail, rain, snow, drizzle)

\ - Intensity of Precipitation (mm/h)
[ a I) Measurement of wind direction and wind speed by means of
4 I ultra sonic principle.
) = precise measurement without mechanical moving parts.
¢ - d l_ Measurement of air pressure
J
4

Protection shield and active ventilation for measurement of air
temperature and relative humidity.

N

WS600

Digital communication with open protocol
Power supply in one cable
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Doppler Radar Precipitation Detector Principle

24 GHz microwave doppler radar measures velocity and dimension
of nucleus in order to detect type and intensity of precipitation

Examples of typical distribution of velocity and dimension of
precipitation nucleus for different type of precipitation
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Source: H. Mahlke, 2007, Distrometer 4
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Intelligent and compact device for a complete road
condition measurement

Innovative microwave radar measurement
of waterfilm depth up to 4 mm

- Resolution: 0,01 mm

- Accuracy: 0,1 mm + 20%

Maintenance friendly
removable Sensor inlet

Passive Measurement of salt concentration
and Freeze Temperature

by means of conductivity allow for
waterfilm depth

Surface condition detection by means of
measuring the dielectric characteristic
-> dry, moisture, wet, ice, snow, slush

IRS31-
UMB

Surface Temperature and also 2 Sensor
Interfaces for Subsurface Temperature
(e.g. 30 cm)

Digital data communication Interface
(RS485) with open protocol 5
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Active Measurement of Freeze Temperature
by a compact Road Surface Sensor

Maintenance friendly

removable Sensor inlet , , ,
“Active” Measurement of Freezing Point

Temperature by means of cooling down and
heating up of a very small area in order to
detect the “enthalpy change” of forming ice
without a significant impact of the surface
condition.

Surface condition detection by means of
measuring the dielectric characteristic

Digital data communication Interface
(RS485) with open protocol
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Proof of the Quality and Calibration Certificates

LUFFT Mess. und ‘%E ﬁt Accurate measure of Waterfim dgpth iS
Regeltechnik GmbH Rl important not only for road condition but

Herstellerprufzertifikat M nach DIN 55350-18-4.2.2

Manufacturer test centificate M according 10 DIN 55350-18-4.2.2 also for pas sive measure of Freeze

Sensornummer / Sensor number: 1234

Kalibrierung Leitfihigkeit | Calibration conductivit Te m pe ratu re !

Verwendete Salzlésung Sollwert Messwert
Used saline solution reference value reading

HoO + NaCl 2,0 % 20 %
H-O + NaCl 4,0 % 4.0 %
H20 + NaCl 12,0 % 121 %

Kalibrierung Wasserfilmh&he / Calibration water film height

4000

3500

Every Sensor is shipped with a
test certificate

3000
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Wifh [pm] MeBwert IRS / Wih [um] reading

0
=
=

0 500 1000 1500 2000 2500 3000
Wrh [pm] Sollwert / Wh [um] reference value

Funktionstest / Function test

Priifpunkt Priifbedingung Bestanden
Test point Test conditions Passed
Ja | Nein
Yes | No
Temperaturzyklus von —30°C_. +70°C Alle Messwerte korrekt X
Temperaturecycle from =30°C..+70°C | All measured values correctly
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Stand Alone solutions with SmartView central

|" Data collection / polling / GPRS _|

I

computer Software

Wind Duaction Wind Speed Aur Temparature
L)
200801729 06:26:00 200001729 06:26:00 200801729 06:26:00
475" 1150 mph ¥4 4K °F
Relative Humidity Precipitation Difference Precipitation Type
e
| -
20080129 06:28.00 200801/29 062800 2003/01/29 06 2800
72.26 2.76 mil 69.00 Sleet
Sub-Surface Temp. -J1°

Third party
software

Additional
calculations

Weather
forecast
nowcast

SmartCom

Communication
Module

Wamings
Alarms

SmartView3
Configuration

SmartWeb
Visualisation

=
Road Temperature

AMBNA B DM
3310 °F

Freezing Temperature

ALBOYAE B[
30.10 °F

Water Film Height

——

ABOVAE BRI

AMBMAEE DM
32.00 °F

Sub-Surface Temp. -18*

ABNAEBIM
22 F

Road Condition

Indicator
display of
Measurements

Camera
pictures of
road

condition




&

16°1TS WORLD CONGRESS
STOCKHOLM 2009

The Road Weather Information Policy

A
: Service Prox{ding Tailored Road
all-Servige Weather{Information
Road Winter Maiptenance provided for
Service-Providers

/6ustomer-specific v
\ Central Computer
Info System Software

[ ]

Intelligent Sensors
RPU's
Communication

Traveler and Traffic
Information
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Road Weather Service Operation Platform

Road site weather monitoring data together with global Meteo Data
= road condition warnings on short road sections

Lamiary data sources [\
L]

* area weather forecast Schweinfurt

D Vi

* precipitation radar

" puncttorn asasources | 11 1 | | | sanbe soyi
« measuring point o & & & Wirzolirg m] 7‘25 b

| Reference points {I|] [[{ | [[I]l [[l] ] : J
(virtual sensors) Q. .Q Q. 'C.)' .(:)_ NURNBERG

atching on rosa section | | | | 11| | | .

[
Reliable Road Site Monitoring Data & Ingolstadt
together with global Meteorological Data =4
are processed to generate accurate high
resolution Road Weather Information,
referenced on small sections of road by o) Ced

AUGSBURG

means of a
Data Fusion Matrix = Knowledge Base



Modeling Road Weather impact on Traffic Flow
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Current work:

Friction

vehicle distance

Road Weather
monitoring T
or predicted Data Model Visibility Velocity
- Rate and Ty Weather / Visibility > Model
Precipitation H
- Visibility (fog
- Air Temperature WET V{max
- Dew Point Temperature ( )
- Wind speed,
- lllumination h 4
Surt gt Distance Traffic-
urface condition > i
Friction Density Model

data:

- Surface Temperature

- Freeze Temperature

- Subsurface Temperature
- Waterfilmthickness

- Type of condition

v

11
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Thank you for your attention.

Karl E. Schedler
mickKS MSR GmbH / KS-Consulting
schedler@micKS.de / info@KS-Consulting.de



