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Western States Forum Presentations - 2006 to 2013

2006 — Caltrans D9 Mountain Pass Signs

2007 — Weather Warning Systems in Oregon 6006 — Redding Responder Project \
2007 — Weigh-In-Motion Not Done on a WIM 2010 — ShakeCast

2008 — A Tale of Two RWISs 2010 — Support and Asset Inventory Management of ITS Devices
2008 — WSDOT Field Test of Wireless and Microwave VDS 2010 — Mobile Inspection System

2008 - Hand Held Terminal Demo 2011 — Voice Communications in Rural Areas (Voting Scan)

2008 — Portable ITS Trailer Demon 2011 — Redefining the Path to ITS Standards Training

2009 — Ground System Design and its Roll in ITS 2012 — CHP Rapid Response Vehicle

2009 — Automatic Traffic Data Collection Using CCTV 2013 — Procuring the ATC for ODOT

2009 — Run-Away Truck Escape Ramp: A Trucker’s Safety Net 2013 — Idaho’s Winter Performance Measures

2009 - Simple Network Contact Closure Demo 2013 — Error Assessment for Emerging Traffic Data Collection

2009 — Hand-Held Terminal Demo Part Il \ /

2010 — Automated Safety Warning Controller
2010 — Field Experiments with Bluetooth Devices

2011 — Photovoltaic Power System for Rural ITS 2006 — Web-Based Field Element Control

2011 — Antenna Characterization for Bluetooth 2007 — Improving Traffic Data Collection

2011 — MAC Address-based Delay Measurements 2009 — Idaho Traffic Management System (ITMS) Demo

2012 — Travel Times Using Bluetooth 2011 —IRIS Open Advanced Traffic Management System

2012 — Mobile ITS Hotspot Trailers 2011 — Avoiding the Remote Callout

2012 — Using Wireless Data Collection Units 2011 —The Power of Information

2013 — Design and Implementation of Video for Rural ITS 2012 — Field Element Network Design for TMCs, Part 1 2008 — ODOT Traveler Information Systems
2013 — Automated Wind Warning Systems 2012 — Field Element Network Design for TMCs, Part 2 2009 — Caltrans WeatherShare System
2013 — Bike Detection in California 2013 — CCTV Image Relay 2012 —Technical Development of the OSS

Traveler

Transportation
4 Management Information
Center Data Application

Field Communications Traveler Information

Element

2006 — Fiber Optic Network / Topology Design 2013 — Field Element Data Quality
2006 — Microwave Communications For Rural ITS

2007 — Unlicensed Wireless Multipoint System

2008 — TMC-TMS Communications: Overview and Demo

2008 — Automated Radio Network Design Demo

2008 - Mesh Box Communications

2009 — Creation of Ethernet / IP Backbone System for Wyoming

2010 — Passive Repeater Applications for Rural ITS : The Prequel

2010 — Passive Repeater Applications for Rural ITS

2011 — Wireless Communications for Rural ITS 2
2013 — Wireless Point to Point and 3G / 4G Rural Networks



http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF DeAlba.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Turnbull.pdf
http://www.westernstatesforum.com/Documents/2007/2007 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/TMC-TMS Western States Forum 2008 Final 2008-05-21.pdf
http://www.westernstatesforum.com/Documents/2009/WyDOT_Andersen_EthernetIPBackhaul_6-16-09.pdf
http://westernstatesforum.org/Documents/2010/CaltransD2_Turnbull_Final_ReflectorPrequel.pdf
http://westernstatesforum.org/Documents/2010/Fawndale Reflector_Beals_Final.pdf
http://westernstatesforum.org/Documents/2011/presentations/WSDOT_McDowell_Final_WirelessComm.pdf
http://westernstatesforum.org/Documents/2013/presentations/Nevada_Whalen_FINAL_NetworkDesign.pdf
http://www.westernstatesforum.com/Documents/2006/2006_WSRTTIF_Graham.pdf
http://www.westernstatesforum.com/Documents/2006/2006_WSRTTIF_Graham.pdf
http://www.westernstatesforum.com/Documents/2006/2006_WSRTTIF_Graham.pdf
http://www.westernstatesforum.com/Documents/2006/2006_WSRTTIF_Graham.pdf
http://www.westernstatesforum.com/Documents/2007/2007_WSRTTIF_Spencer.pdf
http://www.westernstatesforum.com/Documents/2007/2007_WSRTTIF_Spencer.pdf
http://www.westernstatesforum.com/Documents/2007/2007_WSRTTIF_Spencer.pdf
http://www.westernstatesforum.com/Documents/2007/2007_WSRTTIF_Spencer.pdf
http://www.westernstatesforum.com/Documents/A Tale of Two RWISs_Ken Beals_Final.pdf
http://www.westernstatesforum.com/Documents/A Tale of Two RWISs_Ken Beals_Final.pdf
http://www.westernstatesforum.com/Documents/A Tale of Two RWISs_Ken Beals_Final.pdf
http://www.westernstatesforum.com/Documents/A Tale of Two RWISs_Ken Beals_Final.pdf
http://www.westernstatesforum.com/Documents/WSDOT_FINALPresentationfortheWesternStatesForum_withvideo.pdf
http://www.westernstatesforum.com/Documents/WSDOT_FINALPresentationfortheWesternStatesForum_withvideo.pdf
http://www.westernstatesforum.com/Documents/WSDOT_FINALPresentationfortheWesternStatesForum_withvideo.pdf
http://www.westernstatesforum.com/Documents/WSDOT_FINALPresentationfortheWesternStatesForum_withvideo.pdf
http://www.westernstatesforum.com/Documents/2009/CaltransD2_Pearce_GroundingSystems_Presentation_07-08-09.pdf
http://www.westernstatesforum.com/Documents/2009/WA_STARLab_AutoTrafficDataVidCams_07-08-09.pdf
http://www.westernstatesforum.com/Documents/2009/CaltransD6_deAlba_TruckEscapeRamp_07-08-09.pdf
http://www.westernstatesforum.com/Documents/2009/CaltransD3_DCampbell_WebRelay_07-08-09.pdf
http://www.westernstatesforum.com/Documents/2009/CaltransDRI_EdwardsHuffman_HandHeldTerminal_07-08-09.pdf
http://westernstatesforum.org/Documents/2010/WTI_RichterBateman_FINAL_Controller.pdf
http://westernstatesforum.org/Documents/2010/UW_FINAL_Bluetooth_WSRTF_6-17-10.pdf
http://westernstatesforum.org/Documents/2011/presentations/NevadaDOT_AragonDickinson_FinalFromForum_Photovoltaic.pdf
http://westernstatesforum.org/Documents/2011/presentations/OSU_KimEtAl_Final_AntennaCharacterization.pdf
http://westernstatesforum.org/Documents/2011/presentations/UW_MalinovskiyEtAl_FinalFromForum_BluetoothGateways.pdf
http://westernstatesforum.org/Documents/2012/presentations/SWRI_Randolph_FINAL_BluetoothTravelTimes.pdf
http://westernstatesforum.org/Documents/2012/presentations/Nevada_DickinsonAragon_FINAL_HotSpotTrailers (2).pdf
http://westernstatesforum.org/Documents/2012/presentations/OSU_KimPorter_FINAL_WirelessPointDetection.pdf
http://westernstatesforum.org/Documents/2013/presentations/Nevada_Lopez_FINAL_Video.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD9_Graham_FINAL_AtForum_WindWarning.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransHQ_Styer_FINAL_AtForum_BikeDetection.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Campbell.pdf
http://www.westernstatesforum.com/Documents/2009/ITD_Blackshaw_ITMS_6-17-09.pdf
http://www.westernstatesforum.com/Documents/2009/ITD_Blackshaw_ITMS_6-17-09.pdf
http://www.westernstatesforum.com/Documents/2009/ITD_Blackshaw_ITMS_6-17-09.pdf
http://www.westernstatesforum.com/Documents/2009/ITD_Blackshaw_ITMS_6-17-09.pdf
http://westernstatesforum.org/Documents/2011/presentations/D10AHMCT_DarterYenCastro_Final_IRIS.pdf
http://westernstatesforum.org/Documents/2011/presentations/D10AHMCT_DarterYenCastro_Final_IRIS.pdf
http://westernstatesforum.org/Documents/2011/presentations/D10AHMCT_DarterYenCastro_Final_IRIS.pdf
http://westernstatesforum.org/Documents/2011/presentations/D10AHMCT_DarterYenCastro_Final_IRIS.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD3DRI_Campbells_Final_ATRCO2.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD3DRI_Campbells_Final_ATRCO2.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD3DRI_Campbells_Final_ATRCO2.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD3DRI_Campbells_Final_ATRCO2.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD3DRI_Campbells_Final_ATRCO2.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD2_Koeppen_Final_PowerInfo.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD2_Koeppen_Final_PowerInfo.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD2_Koeppen_Final_PowerInfo.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD2_Koeppen_Final_PowerInfo.pdf
http://westernstatesforum.org/Documents/2011/presentations/CaltransD2_Koeppen_Final_PowerInfo.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Turnbull_FINAL_FEN-TMCPrequel.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Turnbull_FINAL_FEN-TMCPrequel.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Turnbull_FINAL_FEN-TMCPrequel.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Turnbull_FINAL_FEN-TMCPrequel.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Pearce_Final2_FEN_TMC_Part2.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Pearce_Final2_FEN_TMC_Part2.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Pearce_Final2_FEN_TMC_Part2.pdf
http://westernstatesforum.org/Documents/2012/presentations/CaltransD2_Pearce_Final2_FEN_TMC_Part2.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD2_Koeppen_FINAL_CCTVImageRelay_Web.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD2_Koeppen_FINAL_CCTVImageRelay_Web.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD2_Koeppen_FINAL_CCTVImageRelay_Web.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD2_Koeppen_FINAL_CCTVImageRelay_Web.pdf
http://westernstatesforum.org/Documents/2013/presentations/CaltransD2_Koeppen_FINAL_CCTVImageRelay_Web.pdf
http://westernstatesforum.org/Documents/2013/presentations/WTI_Galarus_FINAL_DataQualityControl.pdf
http://westernstatesforum.org/Documents/2013/presentations/WTI_Galarus_FINAL_DataQualityControl.pdf
http://westernstatesforum.org/Documents/2013/presentations/WTI_Galarus_FINAL_DataQualityControl.pdf
http://westernstatesforum.org/Documents/2013/presentations/WTI_Galarus_FINAL_DataQualityControl.pdf
http://www.westernstatesforum.com/Documents/ODOT Traveler Information WSF Presentation Final_Galen McGill.pdf
http://www.westernstatesforum.com/Documents/2009/WTI_Wang&Richter_WeatherShare_07-08-09.pdf
http://westernstatesforum.org/Documents/2012/presentations/WTI_GalarusRichter_FINAL_OSS.pdf
http://www.westernstatesforum.com/Documents/2006/2006 WSRTTIF Galarus.pdf
http://westernstatesforum.org/Documents/2010/CaltransDRI_LTurner_Final_ShakeCast.pdf
http://westernstatesforum.org/Documents/2010/ODOT/ODOT_Shaddix_Final_ITSSupportInventoryMgmt.pdf#view=FitV
http://westernstatesforum.org/Documents/2010/Alaska_PannoneEdwards_Final_MobileInspection.pdf
http://westernstatesforum.org/Documents/2011/presentations/delRioSchmidt_Final_VotingScan.pdf
http://westernstatesforum.org/Documents/2011/presentations/ITSJPO_Lister_Final_ITSStandardsTraining.pdf
http://westernstatesforum.org/Documents/2012/presentations/CHP_BatarsehGuthrie_FactSheet_RapidResponseICV.pdf
http://westernstatesforum.org/Documents/2013/presentations/ODOT_Spencer_FINAL_ATC_Standards.pdf
http://westernstatesforum.org/Documents/2013/presentations/Idaho_Jensen_FINAL_WinterMaintenancePerformanceMeasures.pdf
http://westernstatesforum.org/Documents/2013/presentations/Washington_MalinovskiyEtAl_FINAL_AtForum_ErrorAssessment.pdf

What are the limitations of the CWWP
 Three Big Ones

— Documentation
 What traveler information is there?
e When is the traveler information updated?

— Data Integration
e How is traveler information going to be distributed?
e Who is going to use this traveler information?
 Why should this traveler information be used?

— Geospatial

 Where does the traveler information go on a map”?



What are the limitations of the CWWP
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What are the limitations of the CWWP
Documentation

 There is very little or no documentation to
describe the data

Not a good way to determine what
information is available or not available

 There is not a good indication of when the
data updates or when it was last updated



What are the limitations of the CWWP
Data Integration

* Location and status information is typically
separated into two files

 Mix mash of data sets and links to images

e Data is not easily integrated into third party
applications

 The data sets were not set up to provide easy
“machine to machine” integration

e Datais spread out all over the Caltrans website
e Multiple formats for data sets



Limitations of the CWWP

Data Integration

e Changeable Message Signs
— 12 District data sets

— 5 different formats
e ATMS - D3, D8, D11, D12
 |IRIS—=D1, D2, D5, D10
e SOCCS-De6, D9
e ATMS D4 — D4
e ATMS D7 via LA Metro — D7

— 12 data sets available via the CWWP
e D3, D8, D11, D12 via the ATMS
e D1, D4, D5, D6, D7, D9, D10 via Sean and his efforts
e D2 via Keith and his efforts



What are the limitations of the CWWP

Geospatial

Not all of the field elements have geospatial
information

Some of the geospatial information is difficult
to use

What coordinate system is being used
Not all of the geospatial information is correct



Sidebar about Longitude and Latitude

 Accuracy

— The measurement tolerance which defines the limits
of the errors made when the device is used in normal
operating conditions

— Google Maps 30+ feet or 10+ meters

— Cell Phone 30 feet or 10 meters

— Commercial GPS 3 feet or 1 meter

— Surveying GPS sub foot or centimeter
* Precision

— the degree to which repeated measurements under
unchanged conditions show the same results



Degrees
1
0.1
0.01
0.001
0.0001
0.00001
0.000001
0.0000001
0.00000001
0.000000001
0.0000000001

Degrees
1
0.1
0.01
0.001
0.0001
0.00001
0.000001
0.0000001
0.00000001
0.000000001
0.0000000001

Degrees to Distance Conversion

inches
3301753
330175
33018
3302
330
33
3.3
0.33
0.033
0.0033
0.00033

centimeters
8386453
838645
83865
8386
839
84
8.4
0.84
0.084
0.0084
0.00084

At -122, 41

Longitude
feet

275146
27515
2751
275
28
2.8
0.28
0.028
0.0028
0.00028
0.000028

Longitude
meters

83864.5
8386.5
838.6
83.9
8.4
0.84
0.084
0.0084
0.00084
0.000084
0.0000084

miles
52.11
5.21
0.52
0.052
0.0052
0.00052
0.000052
0.0000052
0.00000052
0.000000052
0.0000000052

kilometers
83.86
8.39
0.84
0.084
0.0084
0.00084
0.000084
0.0000084
0.00000084
0.000000084
0.0000000084

inches
4374889.8
437489.0
43748.9
4374.9
437.5
43.7
4.4
0.44
0.044
0.0044
0.00044

centimeters
11112220
1111222
111122
11112
1111
111
11
1.1
0.11
0.011
0.0011

Latitude
feet
364574.2

36457.4
3645.7
364.6
36.5

3.6

0.36
0.036
0.0036
0.00036
0.000036

Latitude
meters

111122.2
11112.2
1111.2
111.1
11.1
1.1
0.11
0.011
0.0011
0.00011
0.000011

miles
69.05
6.90
0.69
0.069
0.0069
0.00069
0.000069
0.0000069
0.00000069
0.000000069
0.0000000069

kilometers
111.12
11.11
1.11
0.11
0.011
0.0011
0.00011
0.000011
0.0000011
0.00000011
0.000000011



© 0000001 degree Longitude, Latitude Precision — 6 Decimal Places
[or;gitude +3.3in, 8.4 cm 41738757’ _122626588

Latitude +4.3in, 11.1 cm
0in or 0 cm from ground zero



© 0000001 degree Longitude, Latitude Precision — 6 Decimal Places
[or;gitude +3.3in,8.4cm 41738757’ _122626588

Latitude +4.3in, 11.1 cm
0in or 0 cm from ground zero
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© 000001 degrec Longitude, Latitude Precision — 5 Decimal Places
[or;gitude +33.0inor 83.9cm 4173875’ _12262658

Latitude +43.7inor 111 cm
38.4 in or 97.5cm away from ground zero



© 00001 degrec Longitude, Latitude Precision — 4 Decimal Places
[or;gitude +27.5ft,8.39m 417387’ _1226265

Latitude +36.5ft, 11.1 m
32 ft or 9.8 m away from ground zero



© 0,001 degree Longitude, Latitude Precision — 3 Decimal Places
Longitude #275 ft, 83.9 m 41738’ _122626

Latitude 364 ft, 111 m
320 ft or 97.5 m away from ground zero



001 donree Longitude, Latitude Precision — 2 Decimal Places
[or;gitudf 2751 ft, 838 m 41.73,-122.62

Latitude +3645 ft, 1111 m
3665 ft or 1117 m away from ground zero



o1 Longitude, Latitude Precision — 1 Decimal Places
[or;gitudge +5.21 mior 8.39km 417’ _1226

Latitude +£6.90 mior 11.10 km
3.01 mi or 4.84 km away from ground zero



1 degrec Longitude, Latitude Precision — O Decimal Places

Longitude +52.1 mior 83.9km 41 -122
Latitude +69.1 mior 111 km !

60.5 mi or 97.4 km away from ground zero



41.738757, -122.626588 vs 41.738757, 122.626588

28,439,294 ft away from ground zero
5386.23 mi away from ground zero



Philosophy of the CWWP2

Eliminate the CWWP limitations
— Documentation, Data Integration, Geospatial

Retrieve the District status data as close to the source as
possible

Provide accurate geospatial information

Standardize the output of the CWWP2 to useful formats so
that others can integrate this data into their applications

Simplify data retrieval by third parties as much as possible
Minimize or eliminate the use of private data sets
Convert current applications to use CWWP2 data



Designing the CWWP?2

Which data sets should we consider?
Where does the traveler information come from?

One massive all traveler information data set or
individual field elements?

One massive statewide file or individual District files?
What information should be included in each dataset?
What formats should the datasets be in?

How often to update the datasets?

Where to put the finished products?



Designing the CWWP2

Siskivod | padac All Districts have at least one:

0y
J Laszen - CCTV

. — CMS
W'ﬂ% Sherra — Lane Closure
%ﬂi{ Some Districts have:
'I e — RWIS (All but 4, 5,11, 12)

— Chain Controls (All but 4, 5, 12)
Vehicle detection handled by PeMS

Tulare
e

Hern

=an i
Diegul

22



CMS Data Flow



CCTV Data Flow



Chain Control Data Flow



Lane Closure Data Flow



RWIS Data Flow



Designing the CWWP?2

e Each type of traveler information should have
its own unique data set

 Keep information separated by Districts

e Data sets should contain the following subsets
of information in each record:
— Record Data

— Location Data
— Status Data



Record
Data

index
recordDate

recordTime

+

Location
Data

district
locationName
nearbyPlace
longitude
latitude
elevation
direction
county

route
routeSuffix
postmilePrefix
postmile
alignment

milepost

<€

Status

CCTVv

inService

imageData

imageDescription
streamingVideoURL
currentimageUpdateFrequency
currentlmageURL
referencelmageUpdateFrequency
referencelmagelUpdateAgoURL
referencelmage2UpdatesAgoURL
referencelmage3UpdatesAgoURL
referencelmage4UpdatesAgoURL
referencelmage5UpdatesAgoURL
referencelmage6UpdatesAgoURL
referencelmage7UpdatesAgoURL
referencelmage8UpdatesAgoURL
referencelmage9UpdatesAgoURL
referencelmagel0UpdatesAgoURL
referencelmagel1UpdatesAgoURL
referencelmagel2UpdatesAgoURL

CMS
inService
messageDate
messageTime
display
displayTime
phaselFont
phasellinel
phaselline2
phaselline3
phase2Font
phase2linel
phase2line2
phase2line3

Data
RWIS CHAIN CONTROL
inService inService

essReferenceHeight statusTimestamp

essPressureHeight statusDate
essWindSensorHeight statusTime
essAtmosphericPressure status

essAvgWindDirection statusDescription
essAvgWindSpeed

essSpotWindDirection

essSpotWindSpeed

essWindSituation

essMaxWindGustSpeed

essMaxWindGustDir
essNumTemperatureSensors
essTemperatureSensorindex

essAirTemperature

LANE CLOSURES
closurelD
logNumber
closureRequestDate
closureRequestTime
closureStartDate
closureStartTime
closureEndDate
closureEndTime
facility
typeOfClosure
typeOfWork
estimatedDelay
lanesClosed
totalExistingLanes
codel097YorN
codel097Timestamp
codel097Date
codel097Time
codel098YorN

codel098Timestamp
codel098Date
codel098Time
codel022YorN
codel1022Timestamp
codelOZZDibe
codel022Time



Designing the CWWP?2

Four output formats were chosen:
— CSV Comma-Separated Values

— TXT Text Delimited

— JSON  JavaScript Object Notation

— XML  Extensible Markup Language

Each format contains the exactly the same
traveler information

Simplifies the integration into third party
applications

Simplified access to data set via third parties
access via HTTP, with no authentication required




Designing the CWWP?2

Simplified access to data sets to third parties via HTTP GET
Request, with no authentication required

Uses existing Caltrans website

Current CWWP2 Traveler Information can be found here:
— CMS

e http://www.dot.ca.gov/cwwp2/documentation/cms/cms.htm

— CCTV

* http://www.dot.ca.gov/cwwp2/documentation/cctv/cctv.htm
— RWIS

* http://www.dot.ca.gov/cwwp2/documentation/rwis/rwis.htm
— CC

e http://www.dot.ca.gov/cwwp2/documentation/cc/cc.htm
— LCS

e http://www.dot.ca.gov/cwwp2/documentation/lcs/lcs.htm

31


http://www.dot.ca.gov/cwwp2/documentation/cms/cms.htm
http://www.dot.ca.gov/cwwp2/documentation/cctv/cctv.htm
http://www.dot.ca.gov/cwwp2/documentation/rwis/rwis.htm
http://www.dot.ca.gov/cwwp2/documentation/cc/cc.htm
http://www.dot.ca.gov/cwwp2/documentation/lcs/lcs.htm

Introducing the CWWP2



Back to the beginning...

Now that the data requirements for
the CWWP2 have been defined, what
data is coming in from the Districts?

Lets use the CMS datasets as a case
study...



e CMS are controlled by the following systems

— ATMS : Advanced Traffic Management System
— RIS : Intelligent Roadway Information System
— SOCCS : Satellite Operation Center Command System

 The districts that use each system

District ~ATMS IRIS SOCCS D4 ATMS D7 ATMS
1 X

0O NO U B WN
>

11 X
12 X

 Each system produces a uniquely formatted
data set



The ATMS data set consists of two files
— webinit.txt file provides location data
— webupdate.txt file provides status data

webinit.txt has the following format:

CMS 318286 Twin Cities Rd 5N 1.552 6717.90804 1862.86798 -121.45576 38.27618

webupdate.txt has the following format:

CMS 318286 "EAST 50 TRAFFIC ' ' EXPECT DELAYS ' ' USE ALT ROUTE ™ ' ' owe

Record Data -> Green
Location Data -> Red
Status Data  -> Blue

35



The IRIS data set consists of one file

— cmsfeed.xml file provides both location and status data

cmsfeed.xml has the following format:

<?xml ver

<data>
<list>
<CM

</list>

<TIMESTAMP TIMESTAMP_DATE=""2014-05-15" TIMESTAMP_TIME=""11:34:06" />

</data>

sion="1.0" encoding="UTF-8"7>

S
ID=""V65""

LOCATION="NB I5 S of Eight Mile Rd"

DATE="2014-05-10"
TIME="19:30:14"
STATUS=""Deployed"
FONT_1="Single Stroke"
PAGE_1A=""EAST 50 SAC"
PAGE_1B=""EXPECT DELAY"
PAGE_1C=""USE 99 NORTH"
FONT_2="Single Stroke"
PAGE_2A=""""

PAGE_2B=""""

PAGE_2C=""""
FLASH_RATE="'0.0"
COM_TYPE=""Network""
MODEL=""500"
LATITUDE="38.031683"
LONGITUDE="-121.363628"
/>

Record Data -> Green
Location Data -> Red
Status Data  -> Blue
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The SOCCS data set consists of one file

— cmsdata.txt file provides location data
— cmsnow.txt file provides status data

cmsdata.txt has the following format:

15y15 - SR 203 EB - Mammothy15yModel 500yDial Upy917605551212y7
60y-118.936612y37 .638458y20yTrueyTrue

cmsnow.txt has the following format:

15y15 - SR 203 EB - Mammothy 5/12/2014y11:08:36y192.168.0.1y1 Page (Normal)y
Single StrokeySHARE THE ROADYLOOK TWICE FORYMOTORCYCLISTSYO0.0ySingle StrokeyyyyTMC

Record Data -> Green
Location Data -> Red
Status Data  -> Blue
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The D4 ATMS data set consists of two files
— cmscfg.xml file provides location data

— cms.xml file provides status data

cmscfg.xml has the following format:

<?xml version ="1.0" ?>
<cmss xmlns:xsi="http://www.w3.0org/..">
<datetime>Thu May 15 12:28:31 PDT 20l14</datetime>
<agency>Caltrans-District-4</agency>
<cms>
<elementType>CMS</elementType>
<1d>15</1d>
<location>
<route>US101 S</route>
<crossStreet>BRITTAN AVE</crossStreet>
<logmile>7.65</logmile>
<county>SAN MATEO</county>
<geolLocation>
<latitude>37.5052</latitude>
<longitude>-122.2467</longitude>
<statePlaneX>6055.0176</statePlaneXx>
<statePlaneY>2011.1656</statePlaneY>
</geolLocation>
</location>
</cms>
</cmss>

cms.xml has the following format:

<?xml version ="1.0" ?>
<dms xmlns:xsi="http://www.w3.0rg/..">
<datetime>Thu May 15 11:37:31 PDT 20l14</datetime>
<agency>Caltrans-District-4</agency>
<cms>
<dotld>15</dotld>
<messageActive>2</messageActive>
<message>
<PhasellLinel>PALO ALTO 8 MIN</PhasellLinel>
<PhasellLine2>RTE 237 13 MIN</PhasellLine2>
<PhasellLine3>FREMONT 20 MIN</PhasellLine3>
<Phase2Linel></Phase2Linel>
<Phase2Line2></Phase2Line2>
<Phase2Line3></Phase2Line3>
</message>
</cms>
</dms>

Record Data -> Green
Location Data -> Red
Status Data  -> Blue
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The D7 ATMS data set consists of two files

— inventory.xml file provides location data
— realtime.xml file provides status data

inventory.xml has the following format: realtime.xml has the following format:
<?xml version="1.0" encoding=""UTF-8"?> <?xml version="1.0" encoding="UTF-8"?>
<informationResponse xmlns:xsi="http://..."> <informationResponse xmlns:xsi="http://ww.w3.0rg...">
<messageHeader> <messageHeader>
<sender> <sender>
<agencyName>Cal trans-D7</agencyName> <agencyName>Caltrans-D7</agencyName>
</sender> </sender>
<message1D>1400186572460</message D> <messagelD>1400179143326</message D>
<responseTo0>87654321</responseTo> <responseTo>87654321</responseTo>
<timeStamp> <timeStamp>
<date>20140515</date> <date>20140515</date>
<time>13425200</time> <time>11390300</time>
</timeStamp> </timeStamp>
</messageHeader> </messageHeader>
<responseGroups> <responseGroups>
<responseGroup> <responseGroup>
<head> <head>
<updateTime> <updateTime>
<date>20140513</date> <date>20140515</date>
<time>11163700</time> <time>11380200</time>
</updateTime> </updateTime>
</head> </head>
</responseGroup> </responseGroup>
<localResponseGroup> <localResponseGroup>
<dmsListlnventory> <dmsListDeviceStatus>
<dmslnventory> <dmsDeviceStatus>
<head> <head>
<id>8</id> <id>8</id>
</head> </head>

Record Data -> Green
Location Data -> Red
Status Data  -> Blue
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The D7 ATMS data set consists of two files - Continued

inventory.xml has the following format: realtime.xml has the following format:
<location> <dms-device-status>0K</dms-device-status>
<crossStreets> <dmsState>Sign Display</dmsState>
<crossStreetsLink> <dmsCurrentMessage>

<onStreetinfo> <dmsMessageT imestamp>
<name>101</name> <date>20140515</date>

</onStreetinfo> <time>11252000</time>

<fromStreetinfo> </dmsMessageTimestamp>
<name>WOODMAN AVE</name> <phasellLinel>MINUTES TO</phasellLinel>

</fromStreetlnfo> <phasellLine2>TOPANGA CYN. 13</phasellLine2>

<toStreetinfo> <phasellLine3>RTE 23...... 30</phasellLine3>
<name></name> <phase2Linel></phase2Linel>

</toStreetinfo> <phase2lLine2></phase2Line2>

<startGeolLocation> <phase2Line3></phase2Line3>
<latitude>34155734</latitude> </dmsCurrentMessage>
<longitude>-118433820</longitude> </dmsDeviceStatus>

</startGeolLocation> </dmsListDeviceStatus>

<direction>0</direction> </localResponseGroup>

<adminAreal> </responseGroups>
<city>L0S ANGELES</city> </informationResponse>

</adminAreal>

<postmile>15.03</postmile>

</crossStreetsLink>
</crossStreets>
</location>

</dmslnventory>
</dmsListlnventory>
</localResponseGroup>

</responseGroups>
</informationResponse>

Record Data -> Green
Location Data -> Red
Status Data  -> Blue
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<?xml version ="1.0" ?>
<cmss xmlns:xsi="http://www.w3.0org/..">
<datetime>Thu May 15 12:28:31 PDT 20l14</datetime>
<agency>Caltrans-District-4</agency>
<cms>
<elementType>CMS</elementType>
<ld>15</1d>
<location>
<route>US101 S</route>
<crossStreet>BRITTAN AVE</crossStreet>
<logmile>7.65</logmile>
<county>SAN MATEO</county>
<geolLocation>
<latitude>37.5052</latitude>
<longitude>-122.2467</longitude>
<statePlaneX>6055.0176</statePlaneXx>
<statePlaneY>2011.1656</statePlaneY>
</geolLocation>
</location>
</cms>
</cmss>

By working through each District location and status

Dataset, the following matrix is established

<?xml version ="1.0" ?>
<dms xmlns:xsi="http://www.w3.0org/..">
<datetime>Thu May 15 11:37:31 PDT 20l1l4</datetime>
<agency>Caltrans-District-4</agency>
<cms>
<dotld>15</dotld>
<messageActive>2</messageActive>
<message>
<PhasellLinel>PALO ALTO 8 MIN</PhaselLinel>
<PhasellLine2>RTE 237 13 MIN</PhasellLine2>
<PhasellLine3>FREMONT 20 MIN</PhasellLine3>
<Phase2Linel></Phase2Linel>
<Phase2Line2></Phase2Line2>

<Phase2Line3></Phase2Line3> Record Data
</message> .
</cms> Location Data -> Red
/d
~rans Status Data

-> Green

-> Blue

FIELD

index
recordDate
recordTime
district
locationName
nearbyPlace
longitude
latitude
elevation
direction
county
route
routeSuffix
postmilePrefix
postmile
alignment
milepost
inService
messageDate
messageTime
Display
displayTime
phaselFont
phasellinel
phaselline2
phaselline3
phase2Font
phase2linel
phase2line2
phase2line3

ATMS
X
X
X

>

>

IRIS SOCCS
X X
X
X
X X
X X
X X
X X
X X
X
X X
X X
X X
X X
X X
X X
X X
X X
X X

D4

X X X X

x X

>

>
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X X X X X

X x X

>
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After looking at the data from the districts, it is
obvious that we have location data holes for every
district.

In order to fill in the location data holes, we need
to develop for each District a master location list
that can be used to merge into the status data.

Again, lets use the CMS datasets as a case study...



e Each District has a District Master Location CSV File
— There are 12 Districts in California
 Each Field Element Type has a District Master Location CSV File
— Field Element Types include CCTV, CMS, CC, RWIS and LCS
e District Master Location CSV Files contains verified Location Data from the
District, Caltrans GIS and other geospatial webservices
e The District Master Location CSV File is first populated by the District
Location Data as much as possible...but there are holes
confirmed
google nearby route postmile
index district location name earth place longitude Ilatitude elevation direction county route suffix prefix postmile alignment milepost

1 1 - SR 58 At Cache Creek -118.21093 35.1176 58

2 2 - SR 14 At California City -118.11434 35.13663 14

3 3 - US 395 At Bradys Junction -117.8686 35.72337 395

10 10 - US 395 At Bishop -118.39515 37.35669 395

14 14 - US 395 NB Crowley Lake -118.73202 37.57427 395

15 15 - SR203 EB Mammoth Lakes -118.94309 37.64181 203

17 17 - US 395 NB Lee Vining -119.12101 37.95929 395

20 20 - US 395 At Bridgeport -119.22458 38.23411 395

25 25 - US 395 At Topaz -119.54826 38.68144 395
95 95 - SR 120 At YATI -119.1137 37.94876 120



. . . . .
* We matrixed available District Location Data FIELD ATMS IRIS SOCCS D4 D7
Lo . 5 index X X X X X
e Great, but how do we fill in the blank fields- recordDate X X X X
. recordTime X X X X
* Need to look at available tools as examples dictrict . x
locationName X X X X X
| & GeoNames WebServices overv... | + [olle e nearbyplace
€ Search or enter address E’- Google ®” - | = |Ongitude X X X X X
GeoNames Home | Postal Codes | Download / Webservice | About ==a - |atitude X X X X X
GeoNames WebServices overview | t
WebService XML JSON RSS KML e eva Ion
1 astergdem XML JSON direction X X
2 children XML 150N
3 cities x 1son county
4 contains XML JSON
5 countryCode XML 1SON ™T route X X X
6 countryInfo XML JSON Ccsv .
7 counnSubdvison o Json routeSuffix
8 earthguakes XML ISON . .
El extendedFindMearby ﬁ T pOStmllepreﬂX
10 findNearby XML JSON .
11 findNearbyPlaceName XML JSON pOStmlle X X X
12 fmdNEarb[Pnsta\Cud%s XML 1SON alignment
13 findNearbyStreets B XML 1SON
14 findMearbyStreetsOSM XML JSON E m”epost
15 findNearByWeather XML JSON
16 findNearbyWikipedia XML JSON RSS
17 findNearestAddress s XML JSON
16 findNearestintersection M XML 1SON
19 findMearestintersection0SM %ML JSON
20 findNearbyPOIsOSM XML JSON
21 get XML ISGN
22 gtopo30 XML 1SON
23 hierarchy XML 1SON
24 neighbourhood M XML 1sON
25 neighbours XML 1SON
26 ocean XML 1SON
27 postalCodeCountryInfo XML JSON
28 postalCodelookup 150N
29  postalCodeSearch XML 1SON
30 rssToGeo RSS KML
31 gearch XML 1SOM  RDF
32 siblings XML JSON
33 som3 XML ISGN
34 timezone XML JSON
35 weather XML 1SON
36 weatherlcao XML 1SON
37 wikipediaBoundingBox XML 1SON
38 wikipediaSearch XML JSON
Total 36 36 ad
] . +

F(longitude, latitude) => nearbyPlace F(longitude, latitude) => county, route, routeSuffix, postmilePrefix, postmile, alignment, milepost

F(longitude, latitude) => elevation F(county, route, routeSuffix, postmilePrefix, postmile, alignment) => milepost 44

http://www.geonames.org/export/ws-overview.html http://svhagisappl.dot.ca.gov/postmilewebclient/PostmileQueryTool.html



http://svhqgisapp1.dot.ca.gov/postmilewebclient/PostmileQueryTool.html
http://www.geonames.org/export/ws-overview.html

Using the geonames.org interface - Elevation

(&) GeoNames WebServices overv... s EI@ Elevation - SRTM3
(€ ovsamais 3B PGB b & #- = http://www.geonames.org/export/web-services.html#srtm3
GeoNames Home | Postal Codes | Download / Webservice | About zzarch -
GeoNames WebServices overview . . .
— e — *Shuttle Radar Topography Mission (SRTM) elevation data.
| e e = SRTM consisted of a specially modified radar system that flew
. g onboard the Space Shuttle Endeavour during an 11-day mission
A o e in February of 2000.
S — *The dataset covers land areas between 60 degrees north and
9 extendedFindNearby XML
— A 56 degrees south.
11 findNearbyPlaceMame XKML 1SOM . . . . . .
A ——" *This web service is using SRTM3 data with data points located
13 findNearbyStrests By XML JSON .
e fndiewbiSessosM XL JON every 3-arc-second (approximately 90 meters) on a
15  findNearByWeather XML 1SOM . . .
5 flerbiikpeds XU 0N hss latitude/longitude grid.
17  findNearestAddress s XML 1SOM
18 findNearestintersection s XML
15 findNearestintersection@SM XML
20  findNearbyPOISOSM XML .Example
;; ﬁp@ - T *http:// api.geonames.org/srtm3XML?lat=41.738757&Ing=-122.626588&username=demo
hierarchy 150N
zj neighbourhood s ﬂ
e o *Result is an xml formatted number giving the elevation in
S Sl meters according to srtm3, ocean areas have been masked as
e = _— "no data" and have been assigned a value of -32768
31 search AML JSON  RDF
32 siblings AML - JSON
T = = <geonames>
35 weather XML 1SOM . .
T S <srtm3>796</srtm3> Conversion from meters to feet:
37  wikipediaBoundingBox XML 1SON 1 Meter = 328 Feet
38 wikipediaSeard XML 1SON < > . < >
T:ta.d * 3 3% 1 1 a4 2 1 - lat>41.73875 /Iat 796 Meters * 3.28 Feet /Meter = 2612 Feet
‘ ' <Ing>-122.62658</Ing>

F(longitude, latitude) => elevation </geonames> 45

http://www.geonames.org/export/ws-overview.html



http://www.geonames.org/export/web-services.html#srtm3
http://www.geonames.org/export/web-services.html#srtm3
http://www.geonames.org/export/web-services.html#srtm3
http://api.geonames.org/srtm3?lat=50.01&lng=10.2&username=demo
http://api.geonames.org/srtm3XML?lat=41.738757&lng=-122.626588&username=demo
http://api.geonames.org/srtm3XML?lat=41.738757&lng=-122.626588&username=demo
http://api.geonames.org/srtm3XML?lat=41.738757&lng=-122.626588&username=demo
http://api.geonames.org/srtm3XML?lat=41.738757&lng=-122.626588&username=demo
http://www.geonames.org/export/ws-overview.html
http://www.geonames.org/export/ws-overview.html
http://www.geonames.org/export/ws-overview.html

Using the geonames.org interface - nearbyPlace

F=8 [0

| ) GeoNames WebServices overv.., | +

e.

GeoNames Home | Postal Codes | Download / Webservice | About

P B ¥ & @ -

]

GeoNames WebServices overview

WebService XML JSON RDF CSV TXT
1 astergdem TXT
2 children
3 giies
4 contains
5 countryCode
6  countrvInfo
7 countrySubdivision
8  earthquakes
9 extendedFindNearby
10 findNearby
11 findNearbvPlaceName
12  findNearbyPostalCodes XML 1SON
13 findNearbyStrests By XML JSON
14 findNearbyStreetsOSM XML JSON
15  findNearByWeather XML 1SOM
16 findNearbyWikipedia XML 1SON BSS
17  findNearestAddress s XML 1SOM
18 findNearestintersection B8 XML 1SON
15 findNearestintersectionOSM XML 1SON
20 findNearbyPOIsQSM XML 1SON
21 get XML JSON
22 otope30 AML - JSON IXT
23 hierarchy XML JSON
24 neighbourhood s XML 1SON
25 neighbours XML 1SON
26 ocean AML  JSON
27 postalCodeCountryInfo XML 1SOM
28 postalCodelookup 150N
29 postalCodeSearch XML 1SON
30 rssToGeo RS5S  KML
31 search AML  JSON  RDF
32 siblings AML - JSON
33 srtm3 XML JSON ™
34 timezone XML JSON
35  weather AML JSON
36 weatherlcao XML 1SOM
37  wikipediaBoundingBox XKML 1SOM
38 wikipediaSearch XML 1SON

Total 36 36 1 1 4 2 1 o

b

T 3

F(longitude, latitude) => nearbyPlace

http://www.geonames.org/export/ws-overview.html

nearbyPlace - Find nearby postal codes / reverse geocoding
http://www.geonames.org/export/web-services.html#findNearbyPostalCodes

*Given a longitude latitude pair, returns list of places for the
given postal code -> ZIP code

*Example
http://api.geonames.org/findNearbyPostalCodes?lat=41.73875&Ing=-122.62658&username=demo

*Result is an xml formatted list of places for the given postalcode,
sorted by postalcode, placename

<geonames>

<code>
<postalcode>96097</postalcode>
<name>Yreka</name>
<countryCode>US</countryCode>
<lat>41.73875</lat>
<Ing>-122.62658</Ing>
<adminCodel>CA</adminCodel>
<adminName1>California</adminName1>
<adminCode2>093</adminCode2>
<adminName2>Siskiyou</adminName2>
<adminCode3/><adminName3/>
<distance>0</distance>

</code>

</geonames>
46


http://www.geonames.org/export/web-services.html#findNearbyPostalCodes
http://www.geonames.org/export/web-services.html#findNearbyPostalCodes
http://www.geonames.org/export/web-services.html#findNearbyPostalCodes
http://api.geonames.org/findNearbyPostalCodes?lat=41.73875&lng=-122.62658&username=demo
http://www.geonames.org/export/ws-overview.html

Reverse Engineering the Caltrans’ GIS Postmile Services Website

@ Source of: http://svhqgisappl.dot.ca.gov/postmilewebclient/PostmileQueryTool.html - Mozilla Firefox
File Edit View Help

<style type="text/css" media="print"> -
gmnoprintoverride { display:inline }
</style>

<!-- SCRIPTS -->

$ <script type="text/javascript" sre="scripts/webservice proxyLPFl.js"></script>
<seript type="text/Jjavascript" sre="scripts/pm dropdown options.js"></script>
<seript type="text/javascript" sre="scripts/pm googlekesy.js"></script>
<zcoript type="text/javascript"

sro= "http://maps.google.com/maps/api/je?sensor=£falsa">

</seript>

<script src="scripts/pm webservice v3chromeRLIGN.Jjs"></script>

<script language="javascript” src="http://www.dot.ca.gov/js/date.js"></script>
</head>

<body bgcolor="4#FFFFFF" onLoad="javascript:initPage () ;document.pmform.pmCheckbox. check
<div id="inputform" style="width: 100%; height: 155px;":>

« o m b
Line 45, Col 21

F(longitude, latitude) => [ county, route, routeSuffix, postmilePrefix,
postmile, alignment, milepost ] Looking at the HTML source code yields these two javascripts
http://svhagisappl.dot.ca.gov/postmilewebclient/PostmileQueryTool.html

@ Source of: http://svhqgisappl.dot.ca.gov/postmilewebclient/scripts/pm_webservice_v3chromeALIGN.js - Mozilla Firef... EI@ & Source of: http://svhqgisappl.dot.ca.gov/postmilewebclient/scripts/webservice_proxyAPPL js - Mozilla Firefox EI@
File Edit View Help File Edit View Help
4 - -
/{ COMMON LRS OBJECTS
function validatePostmile () function postmile() {
{ this. routeNumber=0;
var outputDiv = document.getElementById('validationResult'); this.routeSuffixCode=null;
this.countyCode=null;
var req = new validatorRequest(); this.postmilePrefixCode=null;
var pm = new postmile(); this.postmileValus=-1.0;
pm.routeNumber = document.InputCoordinates.CutputRoute.value; this.alignmentCode=null;
pm.routeSuffixCode = document.InputCoordinates.CutputRouteSuffix.value; H
pm.countyCode = document.InputCoordinates.CutpucCounty.value; //¥ML Serialization methods
pr.postrmilePrefixCode = document.InputCoordinates.CutputPostmilePrefix.value; postmile.prototype.to¥ML = function() {}
pm.postmileValue = document.InputCoordinates.CutputPostmile.value; postmile.prototype.loadFromXML = function(node) {
pm.alignmentCode = document.InputCoordinates.Cutputhlignment.value; if (node != null) {
var opt = new validatorCptions(): this.routeNumber = getChbj (node, "routeNumber™)
opt.tolerance=0.1; if (node.getElementsByTagName ("routeSuffixCode") [0] .firstChild !'= null)
reg.postmile = pm; this.routeSuffixCode = node.getElementsByTagName ("routeSuffixCode™) [0].fir
reg.options = opt: else
var w3 = new GISWebServiceSoapImp(): this.routeSuffixCode = null;
var res = ws.validateFostmile (regq): - this.countyCode = getObj (node, "countyCode N
a P = —~ - S P fht Eiemmniaa i mens :
Line62, Col13 Line 62, Col 13

What data is needed for each tab and what data How to send and receive the request from the 47
will be returned Postmile webservice


http://svhqgisapp1.dot.ca.gov/postmilewebclient/PostmileQueryTool.html

Reverse Engineering the Caltrans’ GIS Postmile Services Website

y y

How to format SOAP Request What data comes back from the SOAP request ;5



Using the geo.dot.ca.gov interface — getPostmileForPointParameters

Given a longitude, latitude pair, returns county, route,

routeSuffix, postmile, postmilePrefix and alignment
*Example

<soap:Envelope xmlns:soap="http://...">
<soap:Body>
<getPostmileForPointParameters xmins="urn:webservice.postmile.Irs.gis.dot.ca.gov">

WebService Output

getCoordinatesForPostmileParameters XML <inputPoint>
. . . <m>0</m>
getCoordinatesForPostmilePairParapa€ters XML <spatialReferencelD>4269</spatialReferencelD>
getPostmileForPointParameters XML <x>-122.626588</x>
getOdometerForPostmileParameters XML <V>041/-738757</V>
<z>0</z>

validatePostmilePairParameters XML </inputPoint>

. . . . . . . <options>
F(longitude, latitude) => county, route, routeSuffix, postmile, postmilePrefix, alignment <toleranceDegrees>0.25</toleranceDegrees>
http://geo.dot.ca.gov/pmws/services/PostmileWebService </options>

<routeAlignment xsi:nil="true"></routeAlignment>
<routeNumber>0</routeNumber>
<routeSuffixCode xsi:nil="true"></routeSuffixCode>
</getPostmileForPointParameters>
</soap:Body>
</soap:Envelope>

*Result is an XML formatted SOAP response containing county, route,
routeSuffix, postmile, postmilePrefix and alignment

<soapenv:Envelope xmlns:soapenv="http://...">
<soapenv:Body>
<getPostmileForPointReturn xmins="urn:webservice.postmile.Irs.gis.dot.ca.gov">
<distanceFromRoute>105.0</distanceFromRoute>
<nearestRoutePoint xsi:nil="true"></nearestRoutePoint>
<outputPostmile>
<alignmentCode xsi:nil="true"></alignmentCode>
<countyCode>SIS</countyCode>
<postmilePrefixCode>R</postmilePrefixCode>
<postmileValue>47.464</postmileValue>
<routeNumber>3</routeNumber>
<routeSuffixCode xsi:nil="true"></routeSuffixCode>
</outputPostmile>
</getPostmileForPointReturn>
</soapenv:Body> 49
</soapenv:Envelope>


http://geo.dot.ca.gov/pmws/services/PostmileWebService

Using the geo.dot.ca.gov interface — getOdometerForPostmileParameters

Given county, route, routeSuffix, postmile, postmilePrefix and
alignment, returns milePost

*Example
<soap:Envelope xmlns:soap="http://...">
<soapenv:Body>
<g0:getOdometerForPostmileParameters>
<q0:alignment>R</q0:alignment>
<g0:postmile>

WebService
getCoordinatesForPostmileParameters
getCoordinatesForPostmilePairParameter

getPostmileForPointParameters XML <q0:countyCode>SIS</q0:countyCode>
getOdometerForPostmileParameters XML <g0:postmilePrefixCode>R</q0:postmilePrefixCode>
validatePostmilePairParameters XML <q0:postmileValue>47.464</q0:postmileValue>

<qO0:routeNumber>3</q0:routeNumber>
F(county, route, routeSuffix, postmile, postmilePrefix, alignment) => milePost </q0:postmile>
</q0:getOdometerForPostmileParameters>
</soapenv:Body>
</soap:Envelope>

http://geo.dot.ca.gov/pmws/services/PostmileWebService

*Result is an XML formatted SOAP response containing county, route,
routeSuffix, postmile, postmilePrefix and alignment

<soapenv:Envelope xmlns:soapenv="http://...">
<soapenv:Body>
<getOdometerForPostmileReturn xmlns="urn:webservice.postmile.lrs.gis.dot.ca.gov">
<odometer>140.024</odometer>
</getOdometerForPostmileReturn>
</soapenv:Body>
</soapenv:Envelope>


http://geo.dot.ca.gov/pmws/services/PostmileWebService

There are tools available to fill in the missing

location data fields. However, by themselves

they are cumbersome and can be tedious to
use manually.

Is there a way to integrate these tools into an
interface that a user can easily use?



Tool Built for Augmenting Location Data

e geospatialTools.pm

— perl module that calls geospatial webservices

e http://www.geonames.org

e http://geo.dot.ca.gov/pmws/services/PostmileWebService

— Contains the methods to do the following:

Method Inputs
validateCRP county, route, routeSuffix, postmile, postmilePrefix, alignment
validated county, route, routeSuffix, postmile, postmilePrefix,
crpTolLonglat alignment
validated county, route, routeSuffix, postmile, postmilePrefix,
crpToMP alignment
get90MElevation longitude, latitude

getNearbyPopulatedPlace longitude, latitude

Outputs
validated county, route, routeSuffix, postmile, postmilePrefix,
alignment

longitude, latitude

milepost
elevation

nearbyPlace


http://www.geonames.org/
http://geo.dot.ca.gov/pmws/services/PostmileWebService

Tools Built for Augmenting Location Data
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Tools Built for Augmenting Location Data
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D4 Static Data

<?xml version ='1.0' 7>

<cmss xmins:xsi="http:/, w3.0rg/2001/XMLSchema-instance' xsi:noNamespaceSchemalocation="Trafficinformation.xml">
<datetime>Thu May 15 12:28:31 PDT 2014</datetime>

<agency>Caltrans-District-4</agency>
<cms> .
<elementType>CMS</elementType> WebService Output
iJSiiiii‘? getCoordinatesForPostmileParameters XML
<route>US101 S</route> A d q
st BRITTAN AVE</crossStreets getCoordinatesForPostmilePairParameters XML
<logmile>7.65</logmile> + getPostmiIeForPointParameters XML
<county>SAN MATEO</county> .
<geoLocation> + getOdometerForPostmileParameters XML
<latitude>37.5052</latitude> ) . .
<longitude>-122.2467</longitude> validatePostmilePairParameters XML
<statePlaneX>6055.0176</statePlaneX>
<statePlaneY>2011.1656</statePlaneY>
</geoLocation>
</location>
</cms>
<lemss>
district

locationName
nearbyPlace
longitude
latitude
elevation
direction
county

route
routeSuffix
postmilePrefix
postmile
alignment

milepost ¢

The CWWP2 Master Location CSV File — 1 for each District, 1 for each Field Element Type

index district locationName confirmedGoogleEarth nearbyPlace longitude latitude elevation direction county route routeSuffix postmilePrefix postmile alignment milepost

1 91 - SR 58 At Cache Creek TRUE Mojave -118.210926 35.117597 3405E KER 58 R 107.08 163.29

92 - SR 14 At California City TRUE Mojave -118.114344 35.136633 2765E KER 14 22.21 75.67

3 93 - US 395 At Bradys Junction TRUE Inyokern -117.868595 35.72337 2516N KER 395 R 31.65 100.06

10 910 - US 395 At Bishop TRUE Bishop -118.395148 37.356687 4146N INY 395 115.05 219.78

14 914 - US 395 NB Crowley Lake TRUE Mammoth Lakes -118.73202 37.574268 6899N MNO 395 R 13.55 247.79

15 915 - SR203 EB Mammoth Lakes TRUE Mammoth Lakes -118.943086 37.641805 7657E MNO 203 7.05 7.74

17 917 - US 395 NB Lee Vining TRUE Lee Vining -119.121013 37.959293 6774N MNO 395 51.56 285.17

20 920 - US 395 At Bridgeport TRUE Bridgeport -119.22458 38.234112 64965 MNO 395 74.8 308.42

25 925 - US 395 At Topaz TRUE Topaz -119.548258 38.68144 5065S MNO 395 120.08 55 353.65

95 995 - SR 120 At YATI TRUE Lee Vining -119.113698 37.948762 6863E MNO 120 R 11.94 106.85



Now each District has a fully populated
master location list.

How are the different district status data
formats converted into the CWWP2 format?

Again, lets use the CMS datasets as a case
study...



Record
Data

index
recordDate

recordTime

+

Location
Data

district
locationName
nearbyPlace
longitude
latitude
elevation
direction
county

route
routeSuffix
postmilePrefix
postmile
alignment

milepost

<€

Status

CCTVv

inService

imageData

imageDescription
streamingVideoURL
currentimageUpdateFrequency
currentlmageURL
referencelmageUpdateFrequency
referencelmagelUpdateAgoURL
referencelmage2UpdatesAgoURL
referencelmage3UpdatesAgoURL
referencelmage4UpdatesAgoURL
referencelmage5UpdatesAgoURL
referencelmage6UpdatesAgoURL
referencelmage7UpdatesAgoURL
referencelmage8UpdatesAgoURL
referencelmage9UpdatesAgoURL
referencelmagel0UpdatesAgoURL
referencelmagel1UpdatesAgoURL
referencelmagel2UpdatesAgoURL

CMS
inService
messageDate
messageTime
display
displayTime
phaselFont
phasellinel
phaselline2
phaselline3
phase2Font
phase2linel
phase2line2
phase2line3

Data
RWIS CHAIN CONTROL
inService inService

essReferenceHeight statusTimestamp

essPressureHeight statusDate
essWindSensorHeight statusTime
essAtmosphericPressure status

essAvgWindDirection statusDescription
essAvgWindSpeed

essSpotWindDirection

essSpotWindSpeed

essWindSituation

essMaxWindGustSpeed

essMaxWindGustDir
essNumTemperatureSensors
essTemperatureSensorindex

essAirTemperature

LANE CLOSURES
closurelD
logNumber
closureRequestDate
closureRequestTime
closureStartDate
closureStartTime
closureEndDate
closureEndTime
facility
typeOfClosure
typeOfWork
estimatedDelay
lanesClosed
totalExistingLanes
codel097YorN
codel097Timestamp
codel097Date
codel097Time
codel098YorN

codel098Timestamp
codel098Date
codel098Time
codel022YorN
codel1022Timestamp
codelOZZDgt/e
codel022Time



SOCCS Data

15§15 - SR 203 EB - Mammothy 512/2014711:08:36(192 168 0 171 Page (Normal)jSingle StrokejSHARE THE ROADYLOOK TWICE FOR{MOTORCYCLISTS{0.0ySingle StrekejiiiTMC

ATMS Data
CMS 318286 "EAST 50 TRAFFIC " " EXPECT DELAYS ""USE ALT ROUTE "™ ™™
#iE Created: Mon May 12 12:12:35 2014

IRIS Data
<7uml version="1.0" encading="LITF-&*7=
=data>
<list=
<CM3
ID="vE5"
LOCATION="ME |5 3 of Eight Mila Rd”
DATE="2014-05-10"
TIME="19:30:14"

D7 Data
<%xml version="1.0" encoding="UTF-8"?>
<informationResponse xmins:xsi="httpwww w3 org2001/XMLSchema-instance”
¥sinoMamespaceSchemalocation="RITS_|Al_Schema.xsd">
=messageHeader>
<senders
<agencyMame=>Caltrans-DT</agencyMame=
</sender=
=messagel D=140017H 43326=/messagelD=
=<response To=87654321 <fresponseTo=
<timeStamps=
<date>20140515</date=>
<time=11390300</time=>

" =fimeStamp=
STATUS="Deployed
=t - =/messageHsader>
Eﬂg_:ﬁf'lggfm@ <respanseGroupss
PAGE:1 B="EXPECT DELAY" = "95{30""533:':5:
PAGE_1C="USE 99 NORTH" .
. . =ypdataTime=
FONT _2="Single Stroke
PAGE_2A=" CMS Status Data Formats a0 0o 5 date
PAGE 2B="" . .
T <fupdateTime=>
PAGE 20~ o e Record Data -> Green et
COM_TYPE="Network" . <jresponseGroup=
MODEL='S00" * Location Data -> Red docalResponseGroup>
_n " <dmsListDeviceStatus=
D e <dmszDeviceStatus>
LONGITUDE="-121 363628" e Status Data ->Blue coStaty
o ) )
<llist= T zig=fB=fid=

=TIMESTAMP TIMESTAMP_DATE="2014-05-15" TIMESTAMP_TIME="11:34:08" />
={data>

04 Data
<Peml version ="1.0" 7>

=dms xmins:xsi="http:haew wd org 2001 XML Schema-instance’ xsinoMamespaceSchemalocation="dms.xmi'=

=<datatime=Thu May 15 11:37:31 POT 2014=</datatimes=-
<ggency=Caltrans-District-2</agency=
<cms>
<dotld=15</dotld>
=messagefciive~2</messageiclive=
<messages
<PhaselLline1=PALO ALTO 8 MIN</PhaseiLinel=
=PhaselLine2=RTE 237 13 MIN=/Phase1LineZ=>
<PhaseiLine3=FREMONT 20 MIN</Phasa1Llined=
<PhaseZline1></FPhaseZLlinel>
<PhaseZlinez></FPhaseZLingZ>
<PhaseZlined=</FPhaseZLined>
</message=
</Cmg>
</dmE=>

<dms-device-status> 0k </dms-device-status>
<dmsState=Sign Display</dmsSiate=
<dmsCurrentMessage>
<gmsMessage Timestamp=
<date=20140515</date>
<time=11252000-</time=
</dmsMessageTimestamp=>
=phasel1Lline1=MINUTES TO=/phaselLinel>
=phase1LineZ=TOPANGA CYM, 13=/phasailine?=
=phaseilined=RTE 23. ... 30=/phaselLinei=
<phaseZline!></phasezlinei=
<phaselline2=</phaseZline2>
=phaseZlined=</phaseZLine3>
=fdmsCurreniMessaga>
<jdmsDevicaSiatus>
<j/dmsListDevicaStatus=
</localResponseGroup=
</responsedEmnupss
<finfarmationResponsa= 58



e Algorithm used to build the CMS CWWP2

* |nitialization

e Open district master location data set
 Download status data set

e Open status data set

e Bind master location data set to status data set
e Format combined data sets

e Create CSV file

e Create JSON, TXT and XML

 Upload the four data formats to the CWWP2 on WWW1 and
WWW?2



Algorithm used build the CMS CWWP2

--------------------------------------------------------------------------------------------------------------------------------------
.....
3 3
* .
. ‘e
* -

:." Initialization crontab statusProcessingDXX.log K
cmsProcessngOlsh— ..........................................................
cmsProcessingD12.sh

createCWWPFilesATMS.pl ™

P createCWWPFilesIRIS.pl
createCWWPFilesSOCCS.pl

createCWWPFilesDA4.pl
createCWWPFilesD7.pl

Open Location

errorLogDXX.txt

Data

Create CSV File
Retrieve Status :
Data Merge Data Set k —
Open Status Create JSON File v WWW1
Dat: Format Data Set H
Create TXT File ﬁ&

Upload to

’ WWW2

Create XML File



---------------------------------------------------------------------------------------------------------------------------------------------
. L}
----
3
.

Initialization

Ok ok ok ok o 4 % F %
ok ok ok b o 4 % F %
ok ok ok ok ok % % F %
Ok ok ok ok o 4 % F %

*
*
*
*
*
*
*
*
*
*
*

/var/cms/cmsProcessingD01.sh
/var/cms/cmsProcessingD03.sh
/var/cms/cmsProcessingD04 . sh
/var/cms/cmsProcessingD05.sh
/var/cms/cmsProcessingD06 . sh
/var/cms/cmsProcessingD07 .sh
/var/cms/cmsProcessingD08.sh
/var/cms/cmsProcessingD09.sh
/var/cms/cmsProcessingD10.sh
/var/cms/cmsProcessingD11.sh
/var/cms/cmsProcessingD12.sh

>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>

statusProcessingDXX.log

/var/cms/log/cmsProcessingDOl.
/var/cms/l1og/cmsProcessingD03.
/var/cms/l1og/cmsProcessingD04.
/var/cms/log/cmsProcessingD05.
/var/cms/l1og/cmsProcessingD06.
/var/cms/log/cmsProcessingD07 .
/var/cms/l1og/cmsProcessingD08.
/var/cms/log/cmsProcessingD09.
/var/cms/l1og/cmsProcessingD10.
/var/cms/log/cmsProcessingD11.
/var/cms/log/cmsProcessingD12.

log
log
log
log
log
log
log
log
log
log
log

wy .
» .
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

. L]

''''''
3

cmsProcessingD09.sh

#1/bin/bash

MAILTO=dev/null

HHHHHHHH R HH R HR R AR R R R R R AR

# Cron for retrieving and processing CMS status fTiles for D9

HHHHHHHH R HH BB R AR R R R R R AR
nitialization

HH————- change to CMS Data processing directory

cd /var/cms/

#

#H————— make CMS Output Status files : CSV, JSON, TXT and XML-----

perl _/scripts/createCWWPFi1lesSOCCS.pl
"http: //XXXXXXX/cmsnow . €Xt"”
"_/raw/cmsStatusD09. txt*
"_/static/cmsD09.csv*
"_/errorFiles/errorLogD09. txt"

. /output/d9/cms/cmsStatusD09.csv*

. /output/d9/cms/cmsStatusD09. json™

. /output/d9/cms/cmsStatusD09. txt*

. /output/d9/cms/cmsStatusDO9 . xml*™

Upload to
spawn scp -p -r /Zcms/output/d9/ XXXXXX@wwwl.dot.ca.gov:/cwwp2/data/
#

Upload to
spawn scp -p -r /Zcms/output/d9/ XXXXXX@www?2.dot.ca.gov:/cwwp2/data/

#H————— Tile housekeeping

mv ./raw/cmsStatusD09.txt ./raw/old/cmsStatusD09.txt Save Status Data
#

HH————- quit-----

exit O

.
.
.
.........
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll




Differences in createCWWPFilesXXXX.pl

— Where possible, tried to use common building
blocks of code for each data set

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
. ]
. .

createCWWPFilesATMS.pl
B nitialization
createCWWPFilesIRIS.pl

createCWWPFilesSOCCS.pl
createCWWPFilesDA4.pl
createCWWPFilesD7.pl

Retrieve Status
Data Merge Data Set

Open Status
Data

Unique Code

63



‘ createCWWPFilesXXXX.pl

Process Common ATMS IRIS SOCCS D4 D7
Initialization No 0
Push @INC Yes :
Libraries Yes
use strict Yes
use warnings Yes
use caltransConversions Yes
. . . use cmsLocationDataCSV Yes
Include directories not in perl use cmsToolsCWWP Yes
|ibra ry path use commonFunctions Yes
. . use LWP::Simple No X X X
Include libraries use Socket No X
T use XML::Simple No X X X
Read and Inltlallze eXternaI use DateTime::Format::DateParse No X
variables use Net::FTP No X
A | . | q bl use cms_riits No X
Initialize internal variables External Variables No
ScmsStatusURLPath Yes
ScmsStatusFile No X X X X
ScmslLocationFile Yes
SerrorLog Yes
ScsvFile Yes
SjsonFile Yes
StxtFile Yes
SxmlFile Yes
ScmsServerAddress No X
ScmsStatusURLFilename No X
Suser No X
Spass No X
Internal Variables No :
@statusArray No X X ::
%statusHash No X X X &
SformattedTime Yes “."
L SformattedDate Yes



index district locationName

91 - SR 58 At Cache Creek

92 - SR 14 At California City
93 - US 395 At Bradys Junction
910 - US 395 At Bishop

914 - US 395 NB Crowley Lake

1

O NN R P2
o NuUbhOWwN

TEEEEEEEEEEEEEEREEEEEEEEERg,,
by
L
-
.
.

guEEEE NN NN NN EEEEEEEEEEEEEEEEEEEEEEEEEEE
.
.®
.
.
.

Makes a call to the cmsLocationDataCSV library to open District master location file

915-SR203 EB

917 - US 395 NB Lee Vining
920 - US 395 At Bridgeport
925 - US 395 At Topaz

995 - SR 120 At YATI

confirmedGoogleEarth
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

Mammoth Lakes

createCWWPFilesXXXX.pl

nearbyPlace
Mojave

Mojave

Inyokern

Bishop
Mammoth Lakes
Mammoth Lakes
Lee Vining
Bridgeport
Topaz

Lee Vining

longitude

-118.210926
-118.114344
-117.868595
-118.395148

-118.73202
-118.943086
-119.121013

-119.22458
-119.548258
-119.113698

latitude

35.117597
35.136633

35.72337
37.356687
37.574268
37.641805
37.959293
38.234112

38.68144
37.948762

.
.
.
.t
sssssssssssssssssnnnnnnnnn®®

elevation direction county route routeSuffix postmilePrefix postmile alignment milepost

3405E
2765E
2516N
4146N
6899N
7657E
6774N
64965
5065S
6863E

KER
KER
KER
INY
MNO
MNO
MNO
MNO
MNO
MNO

58

14
395
395
395
203
395
395
395
120

R

107.08
22.21
31.65

115.05
13.55

7.05
51.56
74.8

120.08

11.94

Converts CSV file into a hash reference object so that it can be merged into incoming
status data set

163.29
75.67
100.06
219.78
247.79
7.74
285.17
308.42
353.65
106.85

L]
LIS
“,
NN NN NN NN NN NN EEEEEEEEEEEEENEEEEEE



Open Status Data

Makes a call to the retrieveAndOpenStatusFile subroutine to retrieve District status

file

System Retrieval Method

ATMS HTTP GET Request

IRIS HTTP GET Request

SOCCS HTTP GET Request

D4 FTP Request

D7 HTTP POST SOAP Request

Converts District status file into a hash reference object so that it can be merged with

Authentication
No
No
Yes
Yes
Yes

the District master location data set

‘e
‘e
.....
------
--------------------------------------------------------------------------------------------------------------------------------------------

Status Format

text, fixed width, no delimiter
XML

text, ¥ (OxFF) delimiter

XML

XML



EEEEEEEEEEEEEEag,,
]
L]
L]
.
]
.

index district locationName

V70 570 - EB RTE 41 AT CHOLAME (PM 54.4)

V71 5NB 101 at 154

guEESE NN NN NN NS NN NSNS E NN NN NN NEE NN NNNAEENEENEEEEEEEEEEEEEEEE
.
.®
.
.
.

Format Data Set

in Santa Barbara

createCWWPFilesXXXX.pl

confirmedGoogleEarth nearbyPlace
TRUE Shandon
TRUE Santa Barbara

longitude latitude
-120.29438 35.72746
-119.75414 34.43982

<?xml version="1.0" encoding="UTF-8"?>

<data>
<list>
<CMS
ID="V70"

LOCATION="EB SR41 @ Cholame"

DATE="2014-05-27"
TIME="03:05:07"
STATUS="Blank"

FONT_1="Single Stroke"

PAGE_1A=""
PAGE_1B=""
PAGE_1C=""

FONT_2="Single Stroke"

PAGE_2A=""
PAGE_2B=""
PAGE_2C=""
FLASH_RATE="0.0"
COM_TYPE="Network"
MODEL="500"

LATITUDE="35.724272"

LONGITUDE="-120.296461"

/>

</list>

<TIMESTAMP TIMESTAMP_DATE="2014-05-27" TIMESTAMP_TIME="11:30:01" />

</data>

guEEEEE NN NN RN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN RN EEEERNNNEEEREAEEERREEEEENg,,
. -
.

Merge Data Set

Makes a call to the mergeStaticFileWithStatusFile subroutine to merge the District
master location data set with the District status data set

i
.
.
.
a®
ssssssssnnnnmnnnnt®

elevation direction county route routeSuffix postmilePrefix postmile alignment milepost

1151E
196N

SLO
SB

46
101

54.3
18.02

L]
uy s
S N NN NS S SN NN NN NN NS S SN NN NN NS EE SN NN NN NSNS EEE NN NN NN NN EEEE NN NN NN NSNS E NN N NN NN EEEEEEEEEEEEEEEEEEsssssmmmmmunt?

.
.*

46.36
100.9

.
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Merge Data Set createCWWPFilesXXXX.pl
; Format Data Set F
» Method of merging the two data sets depends on what the District status format is in
System Retrieval Method Authentication Status Format
ATMS HTTP GET Request No text, fixed width, no delimiter
IRIS HTTP GET Request No XML
SOCCS HTTP GET Request Yes text, ¥ (OxFF) delimiter
D4 FTP Request Yes XML
D7 HTTP POST SOAP Request Yes XML
 Format the direction, county and route to public context
E index recordDate recordTime district locationName nearbyPlace  longitude latitude elevation direction county route routeSuffix postmilePrefix postmile alignment milepost :
E V70 5/27/2014  11:30:01 570 - EB RTE 41 AT CHOLAME (PM 54.4)  Shandon -120.294378 35.72746 1151 East San Luis Obispo  SR-46 54.3 46.36 1
E V71 5/27/2014  11:30:01 5NB 101 at 154 in Santa Barbara Santa Barbara  -119.754137 34.439817 196North Santa Barbara  US-101 18.02 100.9 E
inService messageDate messageTime display displayTime phaselFont phasellinel phaselline2 phaselline3 phase2Font phase2linel phase2line2 phase2Line3
TRUE 5/27/2014 03:05:07 Blank 0Single Stroke Single Stroke
TRUE 5/22/2014 14:35:09 Blank 0Single Stroke Single Stroke



..............................................................................................................................................
"""""
‘e
.
.

createCWWPFilesXXXX.pl

* Log those records in the District master location hash that do not have a matching
record in the District status hash

* Log those records in the District status hash that do not have a matching record in the
District master location hash

2014-05-22y09:05:02yCMS not found in raw status file : 89 89 - EB RTE 180 AT MILLBROOK (PM 59.5)
2014-05-22y09:06:01yFound non-matching cms : 98 :: 98 - Test-DATA REMOTE
2014-05-22y09:06:01yFound non-matching cms : 99 :: 99 - Test

2014-05-22y09:06:01yFound non-matching cms : 103 :: 103- TEST CDMA

2014-05-22y09:06:01yFound non-matching cms : 104 :: TEST GX440

2014-05-22y09:06:01yCMS not found in raw status file : 89 89 - EB RTE 180 AT MILLBROOK (PM 59.5)
2014-05-22y09:07:01yFound non-matching cms : 98 :: 98 - Test-DATA REMOTE

2014-05-22y09:07 :01yFound non-matching cms : 99 :: 99 - Test

2014-05-22y09:07:01yFound non-matching cms : 103 :: 103- TEST CDMA

2014-05-22y09:07:01yFound non-matching cms : 104 :: TEST GX440

2014-05-22y09:07:01yCMS not found in raw status file : 89 89 - EB RTE 180 AT MILLBROOK (PM 59.5)
2014-05-22y09:08:02yFound non-matching cms : 98 :: 98 - Test-DATA REMOTE
2014-05-22y09:08:02yFound non-matching cms : 99 :: 99 - Test

2014-05-22y09:08:02yFound non-matching cms : 103 :: 103- TEST CDMA

2014-05-22y09:08:02yFound non-matching cms : 104 :: TEST GX440

£
G .
.......
--------------------------------------------------------------------------------------------------------------------------------------------



: CSV
use Text::CSV library

: Add header for reference
Format merged hash for CSV
: output

Log to statusProcessingDXX.log
Print CSV output to file

: Save CSV file to disk

JSON

Escape\ " \f \n \r \t
Characters

Format merged hash for JSON
output

Log to statusProcessingDXX.log
Print JSON output to file

Save JSON file to disk

createCWWPFilesXXXX.pl

TXT

Use y (OxFF) as a field delimiter

Add header for reference
Format merged hash for TXT
output

Log to statusProcessingDXX.log
Print TXT output to file

Save TXT file to disk

XML

Escape & < > " Characters

Format merged hash for XML
output

Log to statusProcessingDXX.log
Print XML output to file

Save XML file to disk



In the CSV file, the records look like this....yikes 5 pt font... http://www.dot.ca.gov/cwwp2/documentation/cms/cms-csv-layout-example.htm

index,recordDate,recordTime,district,locationName,nearbyPlace,longitude, latitude,elevation,direction,county,route,routeSuffix,postmilePrefix,postmile,alignment,milepost,inservice,messageDate,messageTime,display,displayTime,phase1Font,phasellinel,phaselline2,phaselline3, phase2Font,phase2Linel,phase2Line2,phase2Line3
5,2012-01-12,16:08:00,2,”5 - Walters Lane N/B — Yreka” Yreka,-122.635373,41.685655,2805,North,Siskiyou,|-5,,R,44.31,,771.54,true,2012-01-12,06:27:47,"Two Pages”,3.5,”Single Stroke”,” CLICK IT”,0R, TICKET, “Single Stroke” SLOW,”FOR THE”,” CONE ZONE”

Magnified so we can examine the CSV file...

Header
index,recordDate,recordTime,district,locationName,nearbyPlace,longitude,latitude,elevation,direction,
county,route,routeSuffix,postmilePrefix,postmile,alignment, milepost,
inservice,messageDate,messageTime,display,displayTime,phaselFont,phasellinel,phaselline2,phaselline3,
phase2Font,phase2linel,phase2line2,phase2Line3

Data Record Data -> Green
5,2012-01-12,16:08:00,2,”5 - Walters Lane N/B — Yreka”,Yreka,-122.635373,41.685655,2805,North, Location Data -> Red
Siskiyou,|-5,,R,44.31,,771.54, |
true,2012-01-12,06:27:47,”Two Pages”,3.5,”Single Stroke”,”CLICK IT”,OR,TICKET, Status Data  ->Blue

“Single Stroke”,SLOW,”FOR THE”,”"CONE ZONE”

Layout
CSV Column Header Data CSV Column  Header Data
1 index 5 18 inService TRUE
2 recordDate 1/12/2012 19 messageDate  1/12/2012
3 recordTime 16:08:00 20 messageTime 6:27:47
4 district 2 21 Display “Two Pages”
5 locationName “5 - Walters Lane N/B — Yreka” 22 displayTime 3.5
6 nearbyPlace  Yreka 23 phaselFont “Single Stroke”
7 longitude -122.635373 24 phasellinel “CLICK IT”
8 latitude 41.685655 25 phaselline2  OR
9 elevation 2805 26 phaselline3  TICKET
10 direction North 27 phase2Font “Single Stroke”
11 county Siskiyou 28 phase2linel  SLOW
12 route I-5 29 phase2line2 “FOR THE”
13 routeSuffix 30 phase2line3 “CONE ZONE”
14 postmilePrefix R
15 postmile 44 .31
16 alignment
17 milepost 771.54 71


http://www.dot.ca.gov/cwwp2/documentation/cms/cms-csv-layout-example.htm

In the JSON file, the records look like this....yikes 5 pt font...

"index":"5",
"recordTimestamp":
{
"recordDate": "2012-01-12",
"recordTime": "16:08:00"
b
"location":
{

"district": "2",

"locationName": "5 - Walters Lane N/B - Yreka",

"nearbyPlace": "Yreka",
"longitude": "-122.635373",

"postmilePrefix": "R",
"postmile": "44.31",
"alignment": ",
"milepost": "771.54"
b
"inService": "true",
"message":

"messageTimestamp":

{

"messageDate": "2012-01-12",

"messageTime": "06:27:47"
b
"display": "Two Pages",
"displayTime": "3.5",
"phasel":
{

"phaselFont": "Single Stroke",

"phaselline3": "TICKET"
b
"phase2":
{
"phase2Linel": "SLOW",
"phase2Line2": "FOR THE",
"phase2Line3": "CONE ZONE"

http://www.dot.ca.gov/cwwp2/documentation/cms/cms-json-layout-example.htm

Magnified so we can examine the JSON file...

Layout
{
"data":
[
{
"cms':
{
l|indexl|: l|5l|,
"recordTimestamp":
{
"recordDate": "2012-01-12",
"recordTime": "16:08:00"
|3
"location":
{

"district": "2",

"locationName": "5 - Walters Lane N/B - Yreka",
"nearbyPlace": "Yreka",

"longitude": "-122.635373",

"latitude": "41.685655",

"elevation": "2805",

"direction": "North",

"county": "Siskiyou",

"route": "I-5",

"routeSuffix": ""

. ’

"postmilePrefix": "R",
"postmile": "44.31",

n,oun
o ’

"alignment
"milepost": "771.54"
}l

Record Data -> Green
Location Data -> Red
Status Data  -> Blue

"inService": "true",
"message":

{

"messageTimestamp":

{
"messageDate": "2012-01-12",
"messageTime": "06:27:47"

b

"display": "Two Pages",

"displayTime": "3.5",

"phasel":

{
"phaselFont": "Single Stroke",
"phasellinel": "CLICK IT",
"phaselline2": "OR",
"phaselline3": "TICKET"

b

"phase2":

{
"phase2Linel": "SLOW",
"phase2Line2": "FOR THE",
"phase2Line3": "CONE ZONE"

}

}
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In the TXT file, the records look like this....yikes 5 pt font... http://www.dot.ca.gov/cwwp2/documentation/cms/cms-txt-layout-example.htm

indexyrecordDateyrecordTimeydistrictylocationNameynearbyPlaceylongitudeylatit: ctionycountyyrouteyr milePrefixypost at Tirr I ydisplayTimeyphaselFontyphasellinelyphaselline2yphaselline3y phase2Fontyphase2linelyphase2Lline2yphase2line3
5y2012-01-12y16:08:002y5 - Walters Lane N/B — YrekayYrekay-122.635373y41. 685655v2805vNorthvS\sklvouvI 5yyRYy44.31yy771.54ytruey2012-01-12y06:27:47yTwo Pagesy3 SvSmgIeStrokey CLICK ITvORvTICKETvSmg\eStrokeySLOWvFORTHEyCONE ZONE

Magnified so we can examine the TXT file...

Header
indexyrecordDateyrecordTimeydistrictylocationNameynearbyPlaceylongitudeylatitudeyelevationydirectiony
countyyrouteyrouteSuffixypostmilePrefixypostmileyalignmentymileposty
inserviceymessageDateymessageTimeydisplayydisplayTimeyphaselFontyphaselLinelyphaselline2yphaselline3y
phase2Fontyphase2Llinelyphase2line2yphase2Lline3

Data Record Data -> Green

5y2012-01-12y16:08:00y2y5 - Walters Lane N/B — YrekayYrekay-122.635373y41.685655y2805yNorthy Location Data -> Red
SiskiyouyI-5yyRy44.31§§771.54y

truey2012-01-12§06:27:47§Two Pagesy3.5ySingle StrokeyCLICK ITyORyTICKETY Status Data  -> Blue
Single StrokeySLOW{FOR THEYCONE ZONE

Layout
TXT Column  Header Data TXT Column  Header Data
1 index 5 18 inService TRUE
2 recordDate 1/12/2012 19 messageDate  1/12/2012
3 recordTime 16:08:00 20 messageTime 6:27:47
4 district 2 21 Display Two Pages
5 locationName 5 - Walters Lane N/B — Yreka 22 displayTime 3.5
6 nearbyPlace  Yreka 23 phaselFont Single Stroke
7 longitude -122.635373 24 phasellinel  CLICKIT
8 latitude 41.685655 25 phaselline2  OR
9 elevation 2805 26 phaselline3  TICKET
10 direction North 27 phase2Font Single Stroke
11 county Siskiyou 28 phase2linel  SLOW
12 route I-5 29 phase2line2 FOR THE
13 routeSuffix 30 phase2Line3 ~ CONE ZONE
14 postmilePrefix R
15 postmile 44 .31
16 alignment
17 milepost 771.54 73
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In the XML file, the records look like this....yikes 5 pt font...  http://www.dot.ca.gov/cwwp2/documentation/cms/cms-xml-layout-example.htm

<?xml version="1.0" encoding="1S0-8859-1"?>
<data>
<cms>

<index>5</index>

<recordTimestamp>
R T P Record Data  ->Green
</recordTimestamp> .
o Location Data -> Red
e e R PSS Magnified so we can examine the XML file... Status Data _> Blue

<longitude>-122.635373</longitude>
<latitude>41.685655</latitude> Layout

<elevation>2805</elevation>

<direction>North</direction> Q c q . o .

oyt <?xml version="1.0" encoding="1SO-8859-1"?> <inService>true</inService>

<route>|-5</route> d

<routeSuffix></routeSuffix> <data> <message>

<postmilePrefix>R</postmilePrefix> .

<postmile>4.31</postmile> <cms> <messageTimestamp>

<alignment></alignment> . .

e — <index>5</index> <messageDate>2012-01-12</messageDate>
<flocation> <recordTimestamp> <messageTime>06:27:47</messageTime>
<inService>true</inService>
<message> <recordDate>2012-01-12</recordDate> </messageTimestamp>

<messageTimestamp>

SmessageDate>2012 00 12< ebate> <recordTime>16:08:00</recordTime> <display>Two Pages</display>
<messageTime>06:27:47</messageTime>

</messageTimestamp> </recordTimestamp> <displayTime>3.5</displayTime>

<display>Two Pages</display>

<displayTime>3.5</displayTime> <|0cati0n> <phase1>

<phasel>

<phaselFont>Single Stroke</phase1Font> <district>2</district> <phaselFont>Single Stroke</phaselFont>
<phaselline1>CLICK IT</phasellinel>

<phaselLine2>OR</phaselLine2> <locationName>5 - Walters Lane N/B - Yreka</locationName> <phasellinel>CLICK IT</phasellinel>
<phaselline3>TICKET</phaseilline3>

</phase1> <nearbyPlace>Yreka</nearbyPlace> <phaselline2>0R</phaselline2>

<phase2>

<phase2Font>Single Stroke</phase2Font> <longitude>-122.635373</longitude> <phaselline3>TICKET</phaselline3>
<phase2Line1>SLOW</phase2Linel>
<phase2Line2>FOR THE</phase2Line2> <latitude>41.685655</latitude> </phasel>
<phase2Line3>CONE ZONE</phase2Line3>
</phase2> <elevation>2805</elevation> <phase2>
</message>
</ems> <direction>North</direction> <phase2Font>Single Stroke</phase2Font>
</data>
<county>Siskiyou</county> <phase2Line1>SLOW</phase2Linel>
<route>l-5</route> <phase2Line2>FOR THE</phase2Line2>
<routeSuffix></routeSuffix> <phase2Line3>CONE ZONE</phase2Line3>
<postmilePrefix>R</postmilePrefix> </phase2>
<postmile>44.31</postmile> </message>
<alignment></alignment> </cms>
<milepost>771.54</milepost> </data>
</location>
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2014-05-22
2014-05-22
2014-05-22
2014-05-22

2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22
2014-05-22

“*....2014-05-22

08:36:02
08:36:02
08:36:02

08:36:02 Retrieving District CMS status file from District server => http://XXXXXXX/cmsnow

cmsProcessingD09.log

Saving here => _/raw/cmsStatusD09.txt

08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03
08:36:03

Response Code from District Server: 200

District CMS status file filesize => 1508 bytes

Opening District CMS status file => ./raw/cmsStatusD09.txt
District CMS Status Data Is Ready To Use

Opening District CMS CSV File -> ./output/d9/cms/cmsStatusD09.csv
Creating District CMS CSV Header

Processing District CMS CSV file

Completed processing District CMS CSV file

Closing District CMS File -> _/output/d9/cms/cmsStatusD09.csv

Opening District CMS JSON File -> ./output/d9/cms/cmsStatusD09. json
Creating District CMS JSON Header

Processing District CMS JSON file

Creating District CMS JSON Footer

Completed processing District CMS JSON file

Closing District CMS JSON File -> _/output/d9/cms/cmsStatusD09. json

Opening District CMS TXT File -> _/output/d9/cms/cmsStatusD09. txt
Processing District CMS TXT Ffile

Completed processing District CMS TXT file

Closing District CMS TXT File -> _/output/d9/cms/cmsStatusD09. txt

Opening District CMS XML Fille -> _/output/d9/cms/cmsStatusD09.xml
Creating District CMS XML Header

Processing District CMS XML Ffile

Creating District CMS XML Footer

Completed processing District CMS XML file

Closing District CMS XML Fille -> _/output/d9/cms/cmsStatusD09.xml

-txt

.
.
.*

.
amnuns®

.
ey
ey,
O NN NN NN NN NN NN NN NN NN NN EEE NN EEEE SN EEE NN EEEE NN EEEEENEEEEEENEEEEEEEEEEEEEE



guEEEEE RN NN RN NN RN NN NN NN NN NN NN RN NN RN NN NN RN NN NN NN NN NN NN NN NN NN N NN RN EEEERNERNEEEREEERERREEEEERg,,
. -
.

crontab

spawn scp -p -r /cms/output/d9/ XXXXXX@wwwl.dot.ca.gov:/cwwp2/data/

Password:

cmsStatusD09. txt 0% 0 0.0KB/s -—:1—— ETA
cmsStatusD09. txt 100% 2614 2.6KB/s 00:00
cmsStatusD09.csv 0% 0 0.0KB/s -—:—— ETA
cmsStatusD09.csv 100% 2760 2.7KB/s 00:00
cmsStatusD09. xml 0% 0 0.0KB/s -—-:1—— ETA
cmsStatusD09. xml 100% 12KB 12.3KB/s 00:00
cmsStatusD09. json 0% 0 0.0KB/s --:—- ETA
cmsStatusD09. json 100% 11KB 11.5KB/s 00:00
spawn scp -p -r /cms/output/d9/ XXXXXX@www2.dot.ca.gov:/cwwp2/data/

Password:

cmsStatusD09. txt 0% 0 0.0KB/s -—-:—— ETA
cmsStatusD09. txt 100% 2614 2.6KB/s 00:00
cmsStatusD09.csv 0% 0 0.0KB/s -—-:—— ETA
cmsStatusD09.csv 100% 2760 2.7KB/s 00:00
cmsStatusD09.xml 0% 0 0.0KB/s --I-—- ETA
cmsStatusD09. xml 100% 12KB 12.3KB/s 00:00
cmsStatusD09. json 0% 0 0.0KB/s -—:-— ETA

cmsStatusD09. json 100% 11KB 11.5KB/s 00:00

.
uy .
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Tools used to build the CWWP2

Google Maps
Caltrans LRS Webservice

— http://geo.dot.ca.gov/pmws/services/PostmileWebService
Geonames.org — placenames and elevation
— http://api.seonames.org

Cron — script scheduler

Perl — Ancient (1987) scripting language

Bash —command line terminal for Linux

Expect — Scripting agent for Bash

SCP — Secure Copy Program for transferring files
HTTP - Coding for web browsers

Notepad++ - Text editor



http://geo.dot.ca.gov/pmws/services/PostmileWebService
http://api.geonames.org/

Who is using the CWWP2 Formats?

http://quickmap.dot.ca.gov/



http://quickmap.dot.ca.gov/

Who is using the CWWP2 Formats?

http://traffic.511.org/



http://traffic.511.org/

Who is using the CWWP2 Formats?

| 4 Aviation WeatherShare \+

V) aviation.weathershare.org
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Who is using the CWWP2 Formats?

http://oss.weathershare.org/



http://oss.weathershare.org/
http://oss.weathershare.org/

Who is using the CWWP2 Formats?

http://traffic.511sd.com/traffic map.asp?refresh=300



http://traffic.511sd.com/traffic_map.asp?refresh=300

Who is using the CWWP2 Formats?

http://www.dot.ca.gov/dist3/departments/traffic/cameras/



http://www.dot.ca.gov/dist3/departments/traffic/cameras/

Application Using CWWP2 JSON Data

http://www.dot.ca.gov/cwwp?2/tools/showlmages.htm



http://www.dot.ca.gov/cwwp2/tools/showImages.htm

@ Source of: http://www.dot.ca.gov/cwwp2/tools/showlmages.htm - Mozilla Firefox

File Edit View Help

(= (& ]s)

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN" "http://www.w3.org/TR/html4/locose.dtd" >

<html >
<head>

meta http-equiv="Content-type" content="text/html;charset=iso-5855-1">

<title>J50N Testc</title>

<link rel="styleshe=st" type="text/c3z" href="cs=z/cwwpz.c33">
<zoript type="text/Jjavascript" sro="js/Jguery-1.7.2.J2"></ =soript>
<zoript type="text/javascript" sro="j=/cctv.js"»</ soript>

</ head>

<body onload=""1cadCCIVImages()">
<div align="centcer">
<gelect id="district" onchange="lcadCCTVImages() ;">

<option
<option
<option
<option
<option
<option
<option
<option
<option
<option
<option
<option
<option
</fselect>

selected value="../data/dl/cctv/cctvStatusDil.json">District 1< /option>
valne="../data/d2/cocov/cotvStatusD02 . jeon">Dizstcrict 2« /option>
valoe="../data/d3/coocv/cotvStatusD03. jeon">Discrict 3</option>
valoe="../daca/d4/cocov/cotv5tatusD0i4. json">Discrict 4« /option>
valoe="../data/d5/cococv/cotvStatusD0s. json">Discrict 5</option>
valoe="../data/dé6/cocov/ocotvStatusDi6. jeson">Discrict 6</option>»
value=".. /data/d7/coctv/cctvStatusD07.json">District 7</option>
value=".. /data/d8/coctv/cctvStatusDiE. json">District S</option>
value=".. /data/d9% cctv/cctvStatusD08. json">District S9< /option>
valne="../data/dl0/ccev/cocvStatusDl0. j2on">Discrict 10</option>
valoe="../data/dll/cecocv/ococtvStatusDll. jeon">Discrict 1l</option>
valoe="../data/dlZ/ccotv/ococtvitatusDlz . jeon">Discrict 1Z2</option>
valoe="/hg/research/its/nv/cctv/ococovitatusiv, json">Nevada< //option>

zdiv id="test" style="position:absclute;top:S0px:"></div>

</ dive
< /body>
< /html>

http://www.dot.ca.gov/cwwp?2/tools/showlmages.htm
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Application Using CWWP2 JSON Data

http://www.dot.ca.gov/cwwp?2/tools/showCMS.htm



http://www.dot.ca.gov/cwwp2/tools/showCMS.htm

2 Source of: http://www.dot.ca.gov/cwwp2/tools/showCMS.htrm - Mozilla Firefox EI@

File Edit View Help

< 'DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transiticnal//EN" "http:// www.w3.org/TR/html4/1ocose.dbd ">
<html>
<head:>
<meta http-equiv="Content-type" content="text/html;charset=iso-8859-1">
ztitle>J50H Test</title>
£link rel="styleshest" type="text/css" href="csz/cwwpZ.cs3">
<zoript type="text/Jjavascript" sro="js/Jguery-1.7.2.J="=</soript>
<zoript type="text/Jjavascript" sro="js/cms.js"»</script>
</head>
<body onload=""lcadCHSData()">
<div align="center">
<zelect onchange="lcadCMSData | this.options|[ this.selectedIndex ].values ;">

<option selected valne="../data/dl/cms/cms5catusD0l.dson">»Discrict 1</options
<option valoe="../data/dZ/ems/cm=5tatusD0zZ.json">Discrict 2« /option>
<option valone="../data/d3/cms/cm=5tcacusD03.json">Discrict 3« /option>
<option value="..fdatafd&fcmsfcmsﬂtatusDD&.jscn"}Districh 4« foption>
<option valoe="../data/d5/cm=s/cm=5tcacusD05.json">Discrict 5</option>
<option value="../data/de/cms/cmsStatusDi6.json">District &< /option>
zoption value="../data/d7/cms/cm=5tatusD07.json">District 7</option>
<option value="../data/dE/cms/cm=StatusD0E.json">District B</option>
<option valne="../data/d9/cm=s/cm=5tcatu=sD09. jzon">Dizcrict 9« /option>
<option valome="../data/dl0/cms/cm=5tatusD10.json">Discrict 10</option>
<option valome="../data/dll/cm=s/cm=s5tactu=sl1ll.json">Discrict 1l</option>
<option valome="../data/dlzZ/cm=s/cms5tacusD12.json">Discrict 1Z</option>

<option valoe="/hg/rescarch/ics/nv/cms/cmaScatusivD0l.ison"»Nevada District 1</ option>
<option value="/hg/research/its/nv/cms/cm=S5tatusHVD02Z.Json">Nevada District 2</option>
zoption value="/hg/research/its/nv/cms/cm=5tatuslVD03. json">Nevada District 3</option>

< /=elect>

<div id="teszt" style="position:azbsclute:top:S0px: "> divy

< /fdiv>
< /body>
</html >

Linel6, Col 61

http://www.dot.ca.gov/cwwp?2/tools/showCMS.htm 87
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Limitations of the CWWP2

e Keeping the District master location data
current and relevant

e Uses external data sources that Caltrans has
no control over



Lessons Learned From the CWWP2

e When District status data goes down, so does the
CWWP2 for that District

e Malformed data sets cause a lot of problems for third
parties

e Simplifying the codebase by using reusable libraries
eliminates a lot of problems

e Combining Location and Status data is a really useful
thing

 Simple HTTP access to data induces application
development

e Thereis areal need for a traveler information data czar
that is constantly on top of changing data conditions



Next Steps of the CWWP2

VDS data — CWWP2 output from PeMS
Statewide field element datasets
Maintenance and code improvements
_0g Improvements

Polish the external facing site

Publishing Point — moving the CWWP2
generation and management to each District




There are 10,types of people in the world:
Those who understand binary and those who don’t

Any Questions?
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