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Architecture 
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Architecture Applications and Terminology 
INVIEW: Web-based, permissions-controlled interface to the TOCS. INVIEW 
allows information updates to the public via our ATIS. 

TOCS: Transportation Operations Center System manages roadside 
incidents and sends relevant information to the Oregon State Police. 

ATIS: Advanced Traveler Information Systems  is a group of applications 
that provide information to the public directly, like TripCheck and 511.

Travel Time: Calculates estimated travel times to key destinations for 
display on variable message signs.

CRMS: Central Ramp Meter System, formerly referred to as System Wide 
Adaptive Ramp Metering (SWARM), is a system to regulate the flow of 
vehicles onto a freeway in order to minimize congestion and improve 
overall mobility.  SWARM is the algorithm that CRMS uses to calculate the 
traffic metering functionality. CRMS also collects VOS data for congestion 
messages and traffic analysis. 

VOS: Vehicle volume, occupancy, and speed data measured by traffic 
sensors. 
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Architecture Applications and Terminology 
SCAN: Collects road weather information system (RWIS) and weather 
warning system (WWS) data, including atmospheric and road surface 
conditions.

SCAN Web: User interface for viewing the data collected by SCAN.

HTCIS: Highway Travel Conditions Information System is a TripCheck 
database where road and weather reports are stored.

ATM Suite: Active Traffic Management user interface for configuring 
automated messages related to traffic congestion, severe weather 
conditions, and variable speed limits.

MQM: Message Queue Manager coordinates the automated messages 
between ODOT applications and Vanguard.

Vanguard: Sign control application that communicates directly to message 
signs via NTCIP 1203.
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OR217: Active Traffic Management



OR217 Overview
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OR-217 VAS Overview
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• 7.5 mile highway 
connecting I-5 and    
US-26

• 2-3 lane freeway with 
122,000 ADT

• Signs provide travel 
time, weather warning, 
and advisory speed 
limits

• Congestion and 
weather response



OR-217 VAS Overview
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• 28 variable advisory 
speed signs

• 6 mainline VMS
• 6 arterial VMS
• 4 road weather 

information systems
• 5 radar traffic sensors
• 12 Bluetooth travel 

time sensors
• 20 mainline dual-loop 

stations
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• Congestion and weather responsive systems 
operate simultaneously with slower speed 
conditions taking priority

• Variable speed signs post advisory speeds for 
congestion or weather responses

• VMS post travel time during free flow conditions, 
and post warnings during congestion or weather 
responses

ATM Operation Overview

Travel Time Weather Warning Congestion Warning
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Travel Time

Queue Warning
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Congestion Responsive Variable Speed

Weather Responsive Variable 
Speed and Weather Warning
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Curve Warning

Central Ramp-Metering 
System (CRMS)
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ATM Information Flow Diagram

Congestion Response 
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Congestion Response – Inputs: Sensors 

• Congestion is determined by the 
following sensors:

o Wavetronix Radars
o Inductive Loops

• Data Provided per Lane:
o Volume 
o Occupancy
o Speed

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjB4rabrufZAhXB-lQKHeiUCw0QjRwIBg&url=http://www.irdinc.com/pcategory/axle-sensors--accessories/inductive-loops.html&psig=AOvVaw1eM8e-vBQeuqMERkdhLBQP&ust=1520963814218415
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Congestion Response – Inputs: CRMS 
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Structure - Jurisdiction
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Structure - Corridor
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Structure – Corridor Status
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Structure - Segment
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Queue Warning Operation
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Queue Warning Operation
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Queue Warning Operation
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Queue Warning Operation
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Queue Warning Operation
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Variable Advisory Speed Operation
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Variable Advisory Speed Operation
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Variable Advisory Speed Operation
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Variable Advisory Speed Operation
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VPLPH AVG TT (min) 95th TT (min) Buffer Index Total Crashes

SB AM Peak 0.89% -2.20% -7.10% -6.30% -10.76%

SB PM Peak 4.13% -8.20% -14.10% -14.10% -10.76%

NB AM Peak 5.78% 0.30% -5.50% -11.60% -10.76%

NB PM Peak 9.34% 10.30% 6.60% 0.00% -10.76%

Total Combined: 5.03% 0.04% -5.02% -9.78% -10.76%

%Change: VPLPH, Reliability, Total Crashes



TT: Tripcheck Data
Failover Routes
BlueMac Integration
Travel Delay

ATM Enhancements
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CRMS: CLS Data (SS125)
Forced Bottlenecks
Multi Ramps/Mainline Station

ATM: Freeflow Threshold
Sign Groups
Dual Max Speeds
Minimum Occupancy
Sign Specific Messaging
Notifications
Failure Conditions
Speed and Weather Messages



49

ATM Changes
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Weather Response 
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Weather Response – Inputs: Sensors 
• Weather information is measured 

by the following sensors:
o DSC/DST-111 Pavement Sensors
o Anemometer
o Air Temp/Relative Humidity Sensor
• Sensor Data:
o Surface condition
o Surface temperature
o Grip Factor
o Visibility
o Air Temperature
o Relative Humidity
o Wind Speed

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXoM2htufZAhXps1QKHRv9BpYQjRwIBg&url=http://www.youngusa.com/products/7/&psig=AOvVaw1PD5rX3TNdi7v1lyTj4Cmv&ust=1520966048607411
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Weather Response – Inputs: SCAN 
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Weather Response – Inputs: HTCIS 
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Weather Response – Inputs: Chain Conditions
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Weather Response – ATM Configuration
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Weather Response – ATM Configuration
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Weather Response – ATM Configuration
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Weather Response – ATM Configuration
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Weather Response – ATM Configuration



60

Weather Response - Messages 
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Weather Response - Applications
Systems that can use this ATM function:
• Curve Warning
• Wind Warning
• Ice Warning
• Low Visibility Warning
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VSL Weather Response – Single Lane Measuring 
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VSL Weather Response – Failure Conditions
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VSL Weather Response – Message Sharing
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Issue: Pavement sensors experience loss of signal  during low 
visibility conditions and report “Other” for grip factor and visibility.

Resolution: Adding more automated weather conditions table to 
include “Other” condition and the second pavement sensor.
Adding IR emitters for low light visibility.

VSL Weather Response – Lessons Learned



VSL Weather Response – Lessons Learned
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 55 mph 
Grip Rt Lane = 0.82 
Grip Lt Lane = <0.75 

Issue: Snow covers only one lane causing a difference 
of pavement friction from one lane to the next. 

Resolution: Adding pavement sensors to monitor both 
lanes. Sensors are being relocated to detect weather 
more representative of the corridor.
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VSL Weather Response – Double Lane Measuring 
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VSL Weather Response – Modifications
• Table entries for pavement sensing: 

o Single Lane: 90 entries 
o Double Lane: 864 entries (189 entries will result in 

failure conditions). 
• Humidity has been added to validate visibility 

readings. 
• When “Other” condition is measured in low visibility, 

grip factor and surface temperature do not 
measure. 



OR-217 Congestion vs. Weather Responses
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• 89% of speed reductions were due to congestion 
and 11% were due to weather

• Highest weather activations were during Winter 
months in the 1st and 4th quarter

• Weather based speed reductions occurred mainly 
during off-peak hours (6:00PM to 6:00AM)

• Table quantities are the combination of all 28 
variable speed signs 



OR-217 Congestion vs. Weather Responses
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OR-217 VSL Driver Compliance 
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• There are 6 advisory speed limit options for congestion 
response and 2 for weather response in accordance with 
OAR 734-020-0019

• The difference between measured and posted advisory 
speeds are lower for weather based speed reductions



OR-217 ATM Safety Results
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• The OR-217 VSL system was constructed in 2014 
and active in 2015 

• Total crashes were reduced from 419 in 2013 to  
373 in 2015

• The crash rate trend has declined since 2013
• Total crashes on the curves have dropped 11% in 

2015 compared to the average of the last 5 years

1.06
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Travel Time 
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ATM Information Flow Diagram

Travel Time 
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Travel Time – Inputs: Sensors 
• Vehicle speed is determined by 

the following sensors:
o Wavetronix Radars
o Inductive Loops
Vehicle Speeds are 

calculated to Time based on 
segment distance

• Travel Time collected through 
Bluetooth data collection units.
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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Travel Time 
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User Override



User Override
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User Override
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Baker Valley ATM Operations
November  - April   2017 & 2018

90

Corridor
Override 

Count
Weather 

Reductions
% of Reductions 

as Overrides Hours Reduced

2017

I-84 EB 
(MP 277.47-306.40) 205 394 52% 1880

I-84 WB 
(MP 306.40-277.47) 207 369 56% 1904

2018

I-84 EB 
(MP 277.47-306.40) 11 198 6% 506

I-84 WB 
(MP 306.40-277.47) 9 194 5% 514
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ATM Notifications 
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ATM Notifications 
• Variable Speed Limit Changes
• Manual Overrides
• Travel Time Delay
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Law Enforcement Coordination
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Law Enforcement Coordination
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Law Enforcement Coordination



OSP Trooper

Dispatcher

ODOT ATM

 Provides 
Speed Limit 
Information

OIS ESB

OSP Mobile

OSP CAD

OSP ESB 
“BUS”

ODOT 
Endpoint

SPEED
LIMIT

45

Vanguard 
VMS 

Server

Detector 
Stations

OSP Data 
Warehouse

VSL Reporter/
Dashboard

ODOT 
TOCS

View 
Records

For Court 

Data 
Acquisition 
Component 

(DAC)

SCAN

Other 
Dispatch 
Centers

Law Enforcement Coordination - CAD Integration
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ATM Sign Message Output 
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ATM Output – MQM
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Thank you.
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Blaine Van Dyke, P.E. 
503-986-3612
Blaine.vandyke@odot.state.or.us

Mike Burkart
503-731-3480
Michael.BURKART@odot.state.or.us
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