_&—5- 1-R -W“‘E“C‘&' Weather Conference

International Road L

15.5.2008

Prague, May 2008 3y ﬂh;n&rlwp 8.6

SIRWEC

International Road Weather Conference
Praque, May 2008

Intelligent UMB Road Sensors and Advanced Road Weather
Information System (ARWIS)

by

Karl E. Schedler
Consultant mickS MSR GmbH, LUFFT GmbH
Oberstdorf, Fellbach, Germany

and

Pavel Stingl

Chan Group s.r.o., Socolov, Czech Republic

Author: Karl E. Schedler, Pavel Stingl ID: 48 Slide 1



International Road L

_&_5- 1-R —W—E-C-&- Weather Conference

Prague, May 2008 ay ChanGroup 8.r.0.
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New Intelligent Sensor Technology

digital standard

“ . ” — Interface with
All in One ) open protocol

atmospheric
measures Eg rago-_or. ing-
S o ommunication
Technology ©=
= modular
= extendable
= low power e
Supply
“All in One”
road condition digital standard Complete
measures Lr;z:*:)fgtmg 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 maintenance decision support systems
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Intelligent and compact device for atmospheric measures

15.5.2008

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

- Type of Precipitation (Hail, rain, snow, drizzle)
- Intensity of Precipitation (mm/h)

Measurement of wind direction and wind speed by means of
ultra sonic principle.
= precise measurement without mechanical moving parts.

Measurement of air pressure

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

Digital communication with open protocol
Power supply in one cable
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Intelligent and compact device for road condition measures

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
capacity measurement
-> dry, moisture, wet, ice, snow, slush

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

Makes OEM Digital data communication Interface
solutions easy! (RS485) with open protocol
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Proof of the Quality and Calibration Certificates
LUFFT Mess- und e & SeitelPage: 212
Regeltechensii (_gr?wbl-i ﬁl“ﬁt

Herstellerprifzertiikat M nach DIN 55360-18-4.2.2 Accurate measure of Waterfim depth is
Senaomunmer] Sersarnumber 120410 ON OIS0 1EA22 important not only for road condition but also
Kalibrierung Leitfahigkeit / Calibration conductivi for paSS'Ve measure of Freeze Temperaturel
Verwendete Salzlésung Sollwert Messwert
Used saline solution reference value reading
H-0 + NaCl 2,0% 20 %
H,O + NaCl 4.0 % 40 %
H-0 + NaCl 12,0 % 12.1 %
! fil
o Every Sensor is shipped with a
N test certificate

0 00 1000 1500 2000 2500 3000

Wrh [um] Sollwert ! Wfh [um] reference value

Eunktionstest | Function test

Prifpunkt Prifbedingung 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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Data collection / polling / GPRS
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Wind Direction m:ﬂl Air Tamperatura
4
200801729 06:26:00 200801729 06:26:00 200801729 06:20:00
4125 11 900 mph 5 46 F
Relatve Humidity Precipitation Difference Precipitation Type
o
| -
200801729 06:26.00 2008.01/29 06 28:00 20080129 06:28:00
72.25 2.76 mil 65.00 Steat
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Third party Wamings
software - e Alarms
Additional SmartCom SmartView3
calculations — . Configuration
Communication
Module
Weather SmartWeb
forecast — Visualisation
nowcast

Road Temperature
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ARW'S Advanced Road Weather Information System

Features

WWW pages
* Highly modularized * Quick themed interface
* Obiject oriented * Viewable on mobile phones, PDA etc.
« Data source independent . Aimed for quick-take-in
« Data output independent . User configurable

* Really quick and up-to-date

« SH70 data protocol
= Data from all suppliers in the
Czech Republic and foreign
countries

« FTP, HTTP, SOAP data
input/output
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Liberecky
Ustecky
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Plzefisky Rardubicky
Vysodina
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Main Map

Login

Logout Registration
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User details

Laogin Logout
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Registration User details
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ARW'S Advanced Road Weather Information System

regional stations overview

Login Logout

ap Metearalogist's messages Int. meteorologist's messages

road condition rainfall air temperature dew point road temp road temp 1 mad temp ze temp humidity  air pr wind =pd  wind dir  =alar

none | 857+ 027+ 1aSTY | GGA'TE | 35T ODTH 50044057 hPa+ s me 2700 ¥ 2aiam

135°C + DA ¥| 7E°cH | EFCHA | 4204 [523% 40754 hPa #|0.0 més | 0.0 %+ 135 vrgm +

| none | 122 °C 4 186°C ¥ | 136°C+ | 00+ [555% #0701 hPa )00 mis#| 0.0° % [7.2 Wttam

none | 18+ |50°C 140°C 4+ | 207°4 | 00°+ 573 % #0758 hPa #/00 mis*| 00+ [126Wam +

10.5 5+ 74+ 00°C * (755 % 49071 hPa +(0.0 ms #| 0.0 %+ [12.2 wrgm +
112 Wi ¥ | ZoAMA* | 00 Ns S

none 1254 0870+ 77T 03T | 1507C+ 00+ 4005 +007e s +04ms o0 ¥ 132 wim ¥

16°C +[197Cc ¥ | 217°C ¥ 16.1 °C + 0.0 °c + |95.4 % +|963.3 hPa fID.EI més #| 0.0 %=+ |15.4wrqm ¥

station, which is yellow-highlighted, has data older than 30 mingtes
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road condition rainfall zir

dew point roadtemp road temp ext! road temp exd? freeze temp humidity air press wind spd wind dir solar 130 joad condition

detailed
graph of
station
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Back to station monitorin
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ARW'S Advanced Road Weather Information System

Alarm settings

=
o
q I

Elzarisk kraj tzad candilien -1
Plzadig kraj pntall am | Sebedd
Blzshasd braj drlempenatung e Sulfedii
Eizafis braj daws poind | Saifedif
Blzgdis kraj Load femg "t | Selfedd
Plzanski krai s L fmg azdl b Baliadit
Plzsdi braj road femp stz T | Getiedd
Elzadiabs braj Hadze lame 't Sulfedit
Plzafissj bra urmidsy L3 Salindit
Blzsdae kraj ir priss WPa | Selfedi
Flzafo b s | 3

Plzaris kraj ming gi T | Seledq
Blzafisb brai alai 130 wigm | Salfedi
Plzadiss braj wibility m | Sebedd

In-map alarm ..
detection
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Other features

« WXY70 protocol support (Weather
warning)

* Receiving/sending data for Integrated
Rescue System

 Display of traffic complications (crashes,
work on road etc.)

Maintained and developed for ChanGroup s.r.o. by IT Developers s.r.o.

www.itdevelopers.cz
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RVVS TTl Road Weather Service Operation Platform
for Traveler and Traffic Information

eMOTION Framwork

WFS = Web Feature Service
OpenGlIS Consortium

1 XML, GML

1 1SO 191xx

8 mcrl‘; On

End User Service

Using Open System standards:

o
ny

Content Provider Services

Weather Service

Ro=d Administration Maintenance

Meteo and Forecast
Service Application

Ro=d West her
Infor mation System

WFS

2

FS

5, Scheduled: WES

Road Weather Service Operation Plattform

. iy
R Ay | E
E'-'d. Us?ar ngtify - IFS i Motific=tion Service Contert Conwersion
A Applieation Application and “erifi kation
: T :
e |
| . 1 1
1 It . W W
”. ': Data Modelling: Target D ata Basqgy | Sourse D ata Bask
14 Based on ISO 191xx = el |
"1
o 1t Meta Data Models .
ol ¥ Quality Data Models Y
F“" I DATEX Il DataFusion KnowledgeBass)
| Il. l

Documentation using
UML 2.0 Standard
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Geographical and Meteorological Data Fusion Knowledge Base

Lamiary data sources

» area weather forecast R raw I 1 Schweinfurt

« precipitation radar —_— |

TA [
S
| e
« measuring point d b b & Wiirdorg B }A
wi
| Referencepoints ___[I[| (][] ][l [[l| ] ,_
(virtual sensors) O Q O O O NURNBERG

tching on road secion | | | | 111 |
(8]

Different geographical referenced (lamiary, A [ et

punctiform, etc) Weather and Road

Condition Data Sources with different [

actualization time schedules as well as

event driven Data are processed to > -
. : AUGSBURG

generate accurate high resolution Road

Weather Information by means of a

Data Fusion Matrix = Knowledge Base
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Example of Service Data Output on Highways in Bavaria
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Messages coded in
TMC ALERT-C

Aquaplaning Slippery

@ Ice Slippery Road
& Strong Wind

é Strong Precipitation
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ALERT-C Message:
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by means of XFCD observation tours
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To meet the high requirements
of a premium service, a
constant, automatic quality
measurement and evaluation
takes place which is based on
defined quality scores for
message and service quality.
For that purpose, data from
surveying and probe collecting
tours by XFCD vehicles from
BMW are summoned.

e
Ny

Q-Kennzahlen
30% 30%
Idealwert | Aquaplaning Regen
K 100% 9% 83%
KE 100% 100% 83%
KF 0% 0% 17%
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Thank you very much

for your attention
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