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e Technical Performance.
e Controller inputs and outputs.

e User interface (SOCCS).
e Log and data files examined to evaluate

correctness.

e Reliability.
e Long term testing in lab and at Spring Garden.
e Usability.

e Survey sent to Ken Beals of Caltrans District 2
concerning system setup and administration. *
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Ken built a weather data simulator using
an Arduino board and a custom-built
switch to test RWIS inputs to the

controller
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Bench testing
began August
11, 2009 and
continues
through today!



Acceptance Criteria
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* The software was evaluated against a 174-step
acceptance criteria allowing District 2 to test the
performance of the ASWSC against the system

requirements of the controller and the user
interface.
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* The software was evaluated against a 174-step
acceptance criteria allowing District 2 to test the
performance of the ASWSC against the system
requirements of the controller and the user
interface.

* Through phases 1 and 2 of the ASWSC project
(2009 through 2013), District 2 tested three main
software releases and over a dozen updates.

 Doug and Dan Richter were excellent partners.
Between August and December 2012 the team
had fixed dozens of bugs and released 9 updates
to the ASWSC controller software.
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District 2 ASWSG Deployment

e Controller was pilot tested at Spring Garden

* Pilot test was limited to RWIS and CMS field
elements

 Pilot test was limited to Ice Warning alert script
e Device was installed by Ken Beals of Caltrans

District 2 October 2009

e Spring Garden CMSs and RWIS had been
installed in 2005. CCTV installed in 2012.

* Network configuration — ITS Node Architecture.
e Alert scripts — Developed by Ken.
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WATCH FOR ICE
NEXT ONE MILE

WB CMS Sign at
PLU/070/PM 51.64

Snow and ice near
the road minimal at
this location.
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ASWSC in Action
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District 2 ASWSC Evaluation

e Activation Statistics

e 111 system activations from the 19/20 winter
season.

* The 19/20 winter season was a fairly “average”
year as far as winter weather (temperature and
precipitation).
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When those four conditions aren’t met, the ASWSC
will also check additional conditions (as defined by
the NTCIP) reported by the Non-Invasive Pavement
Sensors,

s _Erost e Surface Status = Wet
« Snow-Watch e

lce Watcl Surface Temp < 32.5° F |
e Surface Status = Trace Moisture

“tce-Warning AND
Surface Temp < 31.6° F
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When any of these conditions are met (as defined by
the NTCIP and reported by the Non-Invasive
Pavement Sensors), the ASWSC will actuate both
Changeable Message Signs (CMSs).

* Frost e Surface Status = Wet

e Snow Watch AN?
Surface Temp < 32.5° F
* |ce Watch
e Surface Status = Trace Moisture
* [ce Warning AND

Surface Temp < 31.6° F
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e Activation Statistics

e Actuations don’t always correlate with storms.
Due to the geometrics of the road and shading,
snow and ice can be present for weeks after a
storm.

* For example...
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District 2 ASWSC Evaluation

e Reliability
e System running at the District 2 ITS Engineering
and Support Lab (Turnbull Labs) from August

2009 through the end of the ASWSC Phase i
contract (2017) with no issues to report.
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e Usability
e Ken’s responses to the survey from WTI
regarding the set-up and useability of the
ASWSC controller was overall positive. He did
include additional feedback for system
improvement, such as the inclusion of a
complete APl summary for the alert scripts.

* Improvements and recommendations from Ken
included,
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e Usability
* Added a sign test option to the front panel
interface at Ken’s request.
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e Usability
 Added a sign test option to the front panel
interface at Ken’s request.
 CMS DisplayTime was off by a factor of 10.

* Python logging module has a bug if more than
one rotate interval passes between messages
being logged.
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e Usability
e CMS messages were logged when placed on sign
and when deleted. A subtle timing issue would
make the Controller think a different message
was on the sign than there was.

 There was an issue with archiving of the data
files. Files are archived on read, but the ice
warning script only reads from memory, so the
RWIS file wasn’t being archived.
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District 2 ASWSC Conclusion

e The ASWSC works.

e The ASWSC satisfied all technical performance,
useability, and reliability requirements.

 The ASWSC was effective at monitoring weather
data and actuating advanced warning messages
when appropriate to warn motorists of adverse
conditions at Spring Garden.

* Positive feedback from the California Highway
Patrol (CHP) and Quincy Maintenance Crew. The
system was working as they would expect.
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e |Initiate an ASWSC Phase Ill contract.

e A research project was initiated with Utah State
University 2018.

* Doug Galarus is (still) the Principal Investigator.
* Doug...
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