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Introduction (RWS)
 Road Weather Stations (RWS)

— expansion started in 1990’s
— non-invasive optical road condition monitoring

» direct measurement of slippery conditions

— long list of measurands -> high cost!

» surface condition, water and ice layer thickness, road surface
temperature, air temperature, dew point temperature, estimated
coefficient of friction, road temperature at a depth, wind speed and
direction, precipitation, visibility, present weather, short and long wave
radiation, concentration and amount of de-icer chemical, depression of
freezing point ...
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Introduction (RWS)

Cost of a typical RWS is 30 — 60 k€

— sensors, data logger,
communication, powetr, ...

— initial installation, maintenance
and service

— scarce network

What are the minimal requirements for
a compact RWS?

1. minimal amount of sensors
and hardware

2. easy installation
3. low maintenance
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A Compact RWS

Our approach:

1. Minimal amount of sensors and
hardware
* optical road condition monitor
* surface and dew point temperature
* comms unit
* power from street lights

2. Easy installation

* use existing infrastructure, poles and
masts

* simple fixing parts or a tiltable mast
3. Minor maintenance needs

* long service interval
* remote updates and calibration
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Sensors

e Remote Road Condition
Monitor RCM411R

— surface state, friction, water and
frozen layer thickness

 Dew Point and Surface
Temperature Sensor RTD411SA
— temperatures Tsurf, Tdew and Tair

— atmospheric pressure, wind
speed, Tground
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Field Testing

@ roadweather.online (rwsdemo) - X + B 2 %
&« C & roadweather.online/nwsdemo/show/RCM411R_S03_20210305_000149 * O M» @ :
T IR i Rt >»>» Teconer yTECT™ and RCM41]1™™

+ I | * Metric

L&r 2021-03-05 3:31:50 AM +02:00 c

- N 60.326074° E 0024.648718°
== ‘// Serial Date ™ Durat. Location Dist.

g ( State: Snow S03 ® 03-10 00:01 16h Espoo -

—- RWCC: 6 Friction: 0.42 Dry S03 2021-03-09 00:01 24h Espoo -

Water 0.00 mm Ice: 0.63 mm Moist 503 2021-03-08 00:01 24h ESpOO =
A 79°C Road: -9.2°C ’ Wet SO_w 2021-03-07 00:01 24h Espoo -
o ) A Slush S03 2021-03-06 00:01 24h Espoo -
PRRPIIL-0.T Bienee.0020Eg lce (grip>0.45) | 503 2021-03-0500:01 24h  Espoo i
. . Ice S03 2021-03-04 00:01 24h Espoo -
Ice (grip < 0.30) \ S03 2021-03-03 00:01 24h Espoo -
Snow ju SO3 2021-03-02 00:01 24h Espoo -
. * S03 2021-03-01 00:01 24h Espoo -
Friction: 042 | __ S03 2021-02-28 00:01 24h Espoo -
‘ Water:  000mm | S03 2021-02-27 00:01 24h Espoo -
( P ?7593 s ~% S03 2021-02-26 00:01  24h Espoo o
LS w5 = S03 2021-02-25 00:01 24h Espoo -
~———{ Dew Point: -11.7 & S03 2021-02-24 00:01 24h Espoo -
SR 100N S03 2021-02-23 00:01 24h Espoo -
: 200 Pa. S03 2021-02-22 00:01 24h Espoo -
18:00 00:00
T .
Leaflet | Tiles © Esri — Source: Esni, DeLorme, NAVTEQ, USGS, Intermap, iPC, NRCAN, Esri Japan, METI, Include short drives
Esri China (Hong Kong), Esri (Thailand), TomTom, 2012 Limit to this area 1 v|»
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Field Testing of RWS10

* roadweather.online/rwsdemo

— running two years without on the spot service
* Fintraffic test station in Arkala and RWS10

— follow Teconer blog about performance of RWS10
 Surface Condition
* Surface Temperature
* Air temperature and Moisture
* Ground Temperature
* Wind Speed
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Teconer
RWS10 in Arkala Test Station

Tie 20 Oulu Arkala Bosch 5100i
Dec 14. 23:05 TS:-2.2 -2.0 dry weather 0.0
ice (0.18)
Teconer RWS10 ice (0.35)
moist/salt ; moist/salt

condition POOR
+2h PQOR, P/—\RT.LY_.ICY

v
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A Compact Mobile Road Condition Monitor

e pioneering work since 2011

* need to reduce the size ﬂ
— easier installation
— magnetic fixing
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Fixing Options
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Need to do something?
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In Vehicle User Interface
¥ Q % M 5%m

-9.5
-11.2
13.1
0.00
0.00

0.81

SIRWEC 2022: A Compact Road Weather Station and a Compact
Mobile Road Condition Monitor

14.-16.06.2022



€eCONEr

Map Based Ul for the Data

@ roadweather.online - RCMX503_ X +

< c

@ roadweather.online/show/RCMX503_20220317_1518

o X

o 2 % O B N o Sivits

:: Sovellukset Jr Bookmarks @ NewTab & Google @ Netvisor: -'|||- Nordea Business @ Rostmos - Nordfou § REMO_Fab - Produ..,

Teconer uTEC™ and RCM411™

Performance i
testing BEE
e piloting
— test driving
11000 km |

e data available at:

Serial
X503
X503
X503
X503
X503
X503

Dry
Moist
Wet

Slush V
Ice (grip = 0.45) |
Ice

Ice (grip < 0.30) |
Snow

Options

30 km 40 km 50 km

Select a drive to display:

Overview (last hour)

Date™

2022-03-17 16:32
2022-03-17 15:18
2022-03-15 13:22
2022-03-15 10:02
2022-02-16 13:11
2022-02-12 15:21
2022-02-12 14:03
2022-02-11 18:09
2022-02-07 16:43
2022-02-07 15:30
2022-02-07 07:17
2022-01-23 15:21
2022-01-22 12:11
2022-01-22 11:23
2022-01-16 12:33
2022-01-16 10:50
2022-01-15 14:44
2022-01-15 11:45
2022-01-15 10:51
2022-01-08 14:47
2022-01-08 11:52
2022-01-01 14:55
2021-12-30 17:10
2021-12-19 10:04
2021-12-18 12:49

| ‘ Serial [ X503 v|

[ Include short drives

7 >
Leaflet | Tiles ® Esri— Source: Esri, DeLorme, NAVTEQ. USGS, Intermap, iPC, NRCAN, Esri
Japan. METI, Esri China (Hong Kong), Esri (Thailand). TomTom, 2012

| Limit to this area |

Durat.

Coronavirus Cases:..

Location

Parikkala - Helsink1
Savonlinna - Parikkala
Juva - Savonlinna
Helsinki - Juva
Helsinki - Vantaa
Sipoo - Helsinki
Porvoo

Helsinki - Porvoo
Rithimaki - Helsinki
Hervanta - Rithimaki
Helsinki - Hervanta
Porvoo - Helsinki
Porvoo

Helsinki - Porvoo
Hyryla - Helsinki
Helsinki - Hyryla
Porvoo - Helsinki
Séderkulla - Porvoo
Helsinki - Séderkulla
Porvoo - Vantaa
Helsinki - Porvoo
Porvoo - Helsinki
Helsinki - Porvoo
Porvoo - Helsinki
Porvoo
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Conclusion

A compact Road Weather Station RWS10:

* |ow cost, easy installation, low maintenance
A compact mobile Road Condition Monitor:
* magnetic fixing, fast and enhanced response
RWS for trends
Mobile RCM for spatial data
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Thank You!
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