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Executive Summary 
Oregon Route 217 is a 7.5 mile limited access highway that runs north-south between US 26 and 
Interstate 5 through the cities of Beaverton and Tigard. Traffic on this highway has more than doubled 
over the last three decades, which has significantly degraded its safety and reliability, as it is operating 
at or above capacity. 
 
The Oregon Department of Transportation (ODOT) has focused on lower-cost safety and efficiency 
improvements due to limited public funding for expansion and improvement projects.  To help address 
the increasing safety and reliability concerns, the OR217 Active Traffic Management (ATM) project was 
deployed in July, 2014.  
 
The OR217 ATM system is a comprehensive implementation of automated technologies to improve the 
operations and safety of the freeway system.  ATM strategies improve traffic flow and safety using 
integrated systems and coordinated responses to dynamically managing traffic based on prevailing 
roadway conditions.  The OR217 ATM project is composed of six systems that work together to address 
safety and reliability goals.  These systems include Travel Time, Queue Warning, Congestion Responsive 
Variable Speed, Weather Responsive Variable Speed, Dynamic Ramp-Metering and Curve Warning. 
 
The following report evaluates the safety, mobility and reliability of the applied ATM strategies using the 
performance measures summarized below. 
 
Pre: 08/2013 - 05/2014, Post: 08/2014 - 05/2015, AM Peak 7-10, PM Peak 4-6 

 Total Crashes Volume 
(VPLPH) Avg TT (min) 95% TT (min) Buffer Time 

(min) 
Total 

Combined: -20.78% 5.07% 0.03% -5.01% -10.10% 

Table 1. Performance Measures Summary 

In this study, the effectiveness of the OR217 ATM system on the improvement of operational and safety 
goals was evaluated with real traffic data.  The analysis results indicate there was a significant reduction 
in crashes and crash severity as well as improvements in reliability indices all while incurring an increase 
in peak period vehicles per lane per hour (VPLPH). 
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1.0 Introduction 
OR 217 is a 7.5 mile limited access highway with closely spaced interchanges located in the Portland 
metropolitan area between US 26 and I-5.  With over 122,000 vehicles per day, it often operates at or 
above capacity during both peak and off-peak hours with highly unpredictable traffic patterns.  The total 
traffic volumes doubled between 1985 and 2005 and by 2025, traffic volumes are expected to increase 
by another 30%.   
 
The use of Active Traffic Management (ATM) strategies to manage existing transportation systems 
efficiently has increased as major capacity increases are limited by financial and land availability 
constraints, especially in urban areas.  
 
The OR217 ATM project was deployed in July, 2014 to help manage the transportation system by 
responding to prevailing road, traffic and weather conditions in real time, in order to increase safety and 
operational reliability.  To achieve these goals, a synthesis of overlying systems and physical 
infrastructure were utilized to provide travelers with information to safely and efficiently travel 
throughout the corridor.  Key performance measures to assess these goals were analyzed before and 
after the installation and implementation of the OR217 ATM project.  These key performance measures 
include Crash Rates, VPLPH, Average Corridor Travel Time and Travel Time Reliability.   
 
1.1 Travel Time Reliability 
Travel Time Reliability is defined through the relationship between 95th, average, and free-flow weekday 
travel times on a (directional) corridor between defined start and end points.   
 
Objectives in the area of travel time reliability aim to reduce the variability in travel time so that 
transportation system users experience a consistent and predictable trip time and unexpected delay is 
reduced for people and goods travelling throughout the network.  System reliability can be quantified 
using Travel Time index, Buffer Index and Planning Time index.  The Travel time index indicates the 
average delay to free-flow conditions that can be expected along a corridor due to recurring congestion.  
The Buffer Time Index reflects the amount of extra time that travelers need to add to their average 
travel time to account for non-recurring delay.  The planning time index illustrates the amount of extra 
time that travelers need to add to free-flow or posted speed limit travel time in order to arrive on-time 
for almost all situations.  The planning time index takes into account both recurring and non-recurring 
sources of delay.   
 
These relationships are represented below in Figure 1. 
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Figure 1.  Reliability Measures Relationship example 
 
1.2 Average Corridor Travel Time 
Average Corridor Travel Time consists of the 50th percentile (mean) travel time on a (directional) 
corridor between defined start and end points.  
 
Average travel times help establish baseline recurring congestion levels which are based on geometric 
limitations or lack of capacity.  Average travel times are evaluated with 95th percentile travel times to 
quantify reliability goals of the OR217 Active Traffic Management system.  Traffic volumes are also 
assessed with average travel times to evaluate throughput objectives.   
 
1.3 Crash Rates  
Crash rates were evaluated based on type, severity and roadway condition along defined segments of 
the treated corridors. 

One objective of the OR217 ATM system is to reduce the frequency and severity of crashes associated 
with congestion, unpredictable traffic queues or possible hazardous roadway conditions such as low 
visibility or slippery surfaces 

1.4 ADT 
Vehicles per lane per hour (VPLPH) information was evaluated for directional peak periods along the 
corridor. 
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Volumes were evaluated with average travel times to measure throughput objectives. Decreasing 
average travel times along with higher VPLPH’s signify improvement in spatial variations between 
vehicles throughout a corridor.   
 
 

2.0  Systems Overview 
The OR217 ATM project was composed of six systems that work together to address safety and 
reliability goals.  These systems include Travel Time, Queue Warning, Congestion Responsive Variable 
Speed, Weather Responsive Variable Speed, Dynamic Ramp-Metering and Curve Warning.  These 
systems interact together and share much of the same physical and informational infrastructure.  The 
informational relationships are outlined below in Figure 2. 
 

 
Figure 2.  ATM Information Flow Diagram 
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System information is obtained and exhibited through physical infrastructure.  The OR217 ATM system 
utilizes a robust set of sensors including Bluetooth, radar and inductive loop detectors to gather vehicle 
speed, occupancy and volume data along with roadway weather sensors to detect hazardous roadway 
conditions.  This information is processed and distributed to the motorist by means of variable message 
and variable speed signs located throughout the corridor. 

 
Figure 3.  ATM infrastructure Diagram 
 
The traveler information dispersed is described in the following sections. 
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2.1 Travel Time 
The Travel Time system calculates how long it should 
take drivers to reach common destinations using real-
time traffic information.  By providing travel time 
information, drivers can choose an alternate route or 
alter an existing trip.  Travel time information also 
improves safety by alerting motorists to the potential 
level of congestion along a route.  All variable message 
systems must meet driver expectations, be easily 
understood, relevant and up-to-date.  
 
2.2 Queue Warning 
The Queue Warning system notifies drivers that slowing or stopped vehicles exist ahead signifying a 
reduction in expected speed.  The primary purpose of the queue warning system is to alert drivers to the 

significant difference in speeds and considerably 
reduce the number and severity of crashes, 
especially rear-end type, that are related to 
unpredictable congestion throughout the 
corridor. 
 
 
 
 
 
 

 
2.3 Congestion Responsive Variable Speed 
Variable Advisory Speed (VAS) systems are used to proactively manage vehicle speeds.  This system 
automatically adjusts the advised speeds on the highway based on current downstream traffic 
conditions.  The primary purpose of the 
Congestion Responsive Variable Speed system 
is to minimize the spatial and temporal 
variations in speed that can lead to additional 
crashes and increased congestion. 
  
 
 
 
 
 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMT677qn0sgCFQMxiAod1hoG-A&url=https://www.tripcheck.com/realtime/see-the-signs.asp&psig=AFQjCNEvXZNTxSWZleXa4o1kc1FiVTAP9g&ust=1445473685180610
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCP6DxKKn0sgCFUgviAodTbMP3Q&url=https://commons.wikimedia.org/wiki/File:RealTime_signs_on_OR_217_(15035883625).jpg&psig=AFQjCNEvXZNTxSWZleXa4o1kc1FiVTAP9g&ust=1445473685180610
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMKeu8qZ68gCFQvuYwodSdQPAA&url=http://www.flickriver.com/photos/tags/or217/interesting/&psig=AFQjCNGRtTPJokeRqiZEpQ3xlrW6qZz-Fw&ust=1446328961536924
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2.4 Weather Responsive Variable Speed and Weather Warning 
The Weather Responsive Variable Speed system automatically adjusts 
the advised speeds on the highway based on Roadway Weather 
Information Systems (RWIS) sensor data for corridor level roadway 
conditions.   
 
 
The primary purpose of the Weather Responsive Variable Speed system 
is to notify drivers of inclement weather and display appropriate advised 
speeds and weather warnings for possible hazardous roadway conditions such as low visibility or 
slippery surfaces.  Speed reduction values are based on grip factor as outlined below in Figure 4. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.  Speed Reduction per Grip Factor 
 
Appropriate traveling speeds are based on visibility and grip factor values for various weather 
conditions.  Weather speed categories are defined below in Table 2. 

 

Speed in icy 
conditions 

SSD 

Speed 
Limit 

Speed in wet 
conditions 
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Table 2.   Weather Speed Categories 
 

 
2.5 Curve Warning 
The Curve Warning system provides roadway surface information 
to motorists at localized high risk areas.  The intent of the system 
is to lower motorists’ speeds accordingly by posting appropriate 
curve warning messages based on current pavement conditions.  
The primary goal of the Curve Warning system is to reduce the 
occurrence and severity of wet and icy weather crashes at these 
confined locations. 
 
 
 
 

 
2.6 Central Ramp-Metering System (CRMS) 
The Central Ramp Meter Control System (CRMS) is an application that collects field data from station 
locations, processes this data, and distributes the data to 
appropriate applications.  The system controls the dynamic 
ramp meter functionality through SWARM and includes user 
interface capabilities required to allow users to both 
monitor system performance and alter parameters as 
needed.   
 
 

                                       Grip Factor
Visibility

> 0.70 0.70 > X > 0.30 < 0.30 Chain Requirement

> 500' Speed Limit Speed Limit - 10 MPH Speed Limit - 20 MPH Chain Speed
< 500' Speed Limit - 10 MPH Speed Limit - 20 MPH Minimum Speed Chain Speed

Weather Speed Lookup Table

Visibility
                                      Grip Factor
Classification

Moist or Wet
USE

CAUTION
USE

CAUTION

Frosty, Snowy, Icy, or Slushy

Moist or Wet
USE

CAUTION
USE

CAUTION

Frosty, Snowy, Icy, or Slushy

> 0.70

(None)

Chain Requirement0.70 > X > 0.30

> 500'

< 500'

Weather VMS Message Lookup Table

N/A

*Snow zone chain requirement messages for VMS will come from ATMS/TOCS

(None)*

(None)*

(None)*

(None)*

ICE
USE CAUTION

ICE
USE CAUTION

LOW VISIBILITY
USE CAUTION

LOW VISIBILITY
USE CAUTION

< 0.30

ICE
USE CAUTION

ICE
USE CAUTION
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4.0 Results 
The effectiveness of the OR217 ATM system on the improvement of operational and safety goals was 
evaluated utilizing real traffic data.  The results indicate a significant reduction in crashes and crash 
severity as well as improvements in reliability indices all while incurring an increase in peak period 
vehicles per lane per hour (VPLPH). 

4.1 Crash Rates 
Crash data was collected from several independent sources including Transportation Data Services (TDS) 
Crash Reports and Washington County Consolidated Communications Agency (WCCCA) data.  The 
information contained in the TDS Crash reports is compiled from individual driver and police crash 
reports submitted to the Oregon Department of Transportation as required in ORS 811.720.  

TDS Crash reports are updated monthly with data currently available up to 12/31/2014.  The crash data 
for the latest available year is preliminary and subject to change until finalized on approximately June 30 
of the following calendar year. 

As shown below in Table 3, available TDS data indicates a reduction in total crashes with a significant 
(60%) reduction in severity.  The targeted crash type (rear-end and side-swipe overtaking) associated 
with congestion were also reduced.  Wet/Icy surface condition crashes increased by 17.5% but the 
number of days with rain recorded by the National Weather Service for downtown Portland during the 
same time periods evaluated increased from 51 days prior to OR217 ATM activation to 63 days after 
activation.  The increase in days with rain is compounded by a nearly 55% increase in precipitation levels 
over the same period.  Not only did it rain more often, it rained harder. 

ODOT TDS data: 

  Total 
Crashes 

Severity: 
Fatal/InjA 

Colision Type: 
Rear/SS-O 

Surface Condition: 
Ice/Wet 

Pre    7/22/2013 - 12/31/2013 231.00 5.00 199.00 57.00 
Post   7/22/2014 - 12/31/2014 183.00 2.00 162.00 67.00 

  -20.8% -60.0% -18.6% *17.5% 
* Time period evaluated includes 23% increase in Days/Month with Rain & 55% increase in Precipitation levels 
 
Table 3.   TDS Crash Results 

Crash data was also evaluated using Washington County Consolidated Communications Agency 
(WCCCA) information.  WCCCA was established to provide 9-1-1 provisions and public safety 
communications for police, fire, and emergency medical services for the participating jurisdictions and 
for other governments under contract.  WCCCA dispatches and logs all calls for police, fire, or medical 
assistance throughout the OR217 corridor and surrounding areas.  

As shown below in Table 4, the WCCCA data supports the TDS data evaluated above.   
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WCCCA data: 
  Total Crashes 
Pre       7/22/2013 - 7/21/2014 690.00 
Post     7/22/2014 - 7/21/2015 597.00 

  -13.5% 
 
Table 4.   WCCCA Crash Results 
 
The most dramatic reductions in WCCCA reported incidents were revealed in the seasonal transition 
months.  These time periods are critical for appropriate weather speed advisories based on the 
conditioned response of motorists travelling in familiar conditions.  As the conditions change or are 
inconsistent, the importance of traveler information to inform the driver of potentially hazardous 
roadway conditions is magnified.   
 

 
Figure 5.  Monthly WCCCA Data  
 
The OR217 ATM system safety benefits also include localized Curve Warning applications.  The Weather 
Responsive system was utilized to activate Curve Warning VMS on three of the four ramps at the 
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interchange of US26 and OR217.  Before and after crash results indicate a significant decrease in crashes 
and crash severity at these historically volatile locations. 

 

40-60% Reduction in Crashes 

70-92% Reduction in Severity 

 

 
Figure 6.  Curve Warning System  
 
Three years of data were compiled prior to CWS activation to compute a yearly average.  These averages 
were compared to the yearly average for 2014 based on nine months of data.  Severity scoring uses the 
same data and applies the SPIS multipliers (100x fatal or Injury A, 10x Injury B or C, 1x PDO) to generate 
a composite score as reference. 
 
CWS data: 

 
Table 5.  CWS Data Results 
 
4.2 ADT  
Volume data was collected through PORTAL using two week samples of hourly peak period weekday 
volumes for the months of August, November, February and May.  This data indicates a 5.8% combined 
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increase in vehicles per lane per hour (VPLPH).  The NB corridor saw the largest increases in volume with 
PM peak seeing increases of over 9.3%.  
 
VPLPH data: 
Pre: 08/2013 - 05/2014, Post: 08/2014 - 05/2015, AM Peak 7-10, PM Peak 4-6 

  Aug Nov Feb May Combined 
Directional Avg: 

Pre SB AM Peak (VPLPH) 1222 960 830 1167 1044 

Post SB AM Peak (VPLPH) 1083 962 1084 1086 1054 

% Change  -11.38% 0.22% 30.69% -6.90% 0.89% 

Pre SB PM Peak (VPLPH) 1262 996 831 1233 1080 

Post SB PM Peak (VPLPH) 1136 1080 1169 1115 1125 

 % Change -10.02% 8.48% 40.71% -9.54% 4.13% 

Pre NB AM Peak (VPLPH) 1249 1170 1006 1352 1194 

Post NB AM Peak (VPLPH) 1281 1191 1307 1275 1263 

 % Change 2.59% 1.76% 29.84% -5.72% 5.78% 

Pre NB PM Peak (VPLPH) 1316 1161 927 1413 1204 

Post NB PM Peak (VPLPH) 1344 1263 1373 1287 1317 

 % Change 2.14% 8.79% 48.10% -8.94% 9.34% 

     
  

   Total AVG: 5.03% 
Table 6.   VPLPH Data Results 
 
4.3 TT Reliability  
Travel time reliability aims to quantify the variation of travel times along a segment for a selected time 
period.  Reliability measures require a sufficient history of travel time information which was collected 
from several independent sources including HERE data and PORTAL data.   
 
HERE Data: 
FHWA has acquired a national data set of average travel times for use in performance measurement 
from the software provider HERE.  HERE aggregates and analyzes traffic data from a compilation of both 
commercial and consumer probe data, a fixed sensor network, publicly available event-based data and 
historical traffic records.  Passenger probe data is obtained from a number of sources including mobile 
phones, vehicles, and portable navigation devices.  Freight probe data is obtained from the American 
Transportation Research Institute leveraging embedded fleet systems.  
 
HERE data was evaluated on the OR217 corridor using a SB route from MP1.11 to MP6.19 and NB route 
from MP6.51 to MP1.24.  These routes utilize available HERE segments to isolate the treated corridors 
from untreated corridors by excluding the north end interchanges with US 26 and the south end 
interchanges with I-5.   
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As shown below in Table 6, with the steadily increasing traffic volumes, the corridor was able to 
maintain overall average travel times while the 95% travel times were reduced by over five percent.  The 
average travel time represents recurring congestion which is based on geometric limitations or lack of 
capacity.  With increased volumes, there are more vehicles travelling through the corridor with 
approximately the same travel time.  While overall average travel times have been preserved, non-
recurring congestion caused by crashes, hazardous roadway conditions, construction or other traffic 
events was reduced by over five percent.  These reductions in non-recurring congestion equate to a 
significant decrease in the in the travel time buffer index which results in a ten percent decrease in the 
amount of time needed to plan a trip successfully.  
  
HERE data:  
Pre: 08/2013 - 06/2014, Post: 08/2014 - 06/2015, AM Peak 7-10, PM Peak 4-6 

  
AVG TT 
(min) 

95th TT 
(min) 

Buffer 
Index 

Buffer 
Time (min) 

Planning 
Time Index 

Travel Time 
Index 

Pre SB AM Peak 10.35 23.38 1.20 13.02 4.22 1.87 
Post SB AM Peak 10.12 21.72 1.12 11.60 3.92 1.83 

  -2.2% -7.1% -6.3% -10.9% -7.1% -2.2% 
Pre SB PM Peak 11.30 22.56 0.99 11.26 4.07 2.04 

Post SB PM Peak 10.37 19.39 0.85 9.02 3.50 1.87 
  -8.2% -14.1% -14.1% -19.9% -14.1% -8.2% 

Pre NB AM Peak 8.83 17.62 0.98 8.79 3.07 1.54 
Post NB AM Peak 8.86 16.65 0.86 7.79 2.90 1.54 

  0.3% -5.5% -11.6% -11.4% -5.5% 0.3% 
Pre NB PM Peak 8.88 15.69 0.76 6.82 2.73 1.54 

Post NB PM Peak 9.79 16.73 0.71 6.94 2.91 1.70 
  10.3% 6.6% -7.1% 1.8% 6.6% 10.3% 

Total Combined: 0.04% -5.02% -9.78% -10.13% -5.02% 0.04% 
 
Table 7.   HERE Data Results 
 
PORTAL Data: 
ODOT has an agreement with Portland State University (PSU) to share raw sensor in the Portland metro 
area.  PSU developed The Portland Regional Transportation Archive Listing (PORTAL) which archives 
multi-modal transportation related data for research and data preservation.  PSU utilizes raw sensor 
data to perform various analyses including a standard mid-point algorithm for travel time calculations.  
 
PORTAL data was evaluated along the OR217 corridor using prior data from 8/2012-6/2013.  Sensor data 
was not available in 2013 due to project construction.  Data sets also excluded sensor information with 
recurring data gaps as well as all radar stations which were installed within the scope of the project.  
PORTAL data shows no improvement in average travel time but does demonstrate a consistent 
improvement in the buffer index or 95% travel time over the average time.  This follows the same 
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pattern as the HERE data and indicates that the corridor is running at or above capacity and there have 
been improvements in non-recurring congestion conditions.   
 
PORTAL data: 
Pre: 07/2012 - 06/2013, Post: 07/2014 - 06/2015, AM Peak 7-11, PM Peak 2-7 

  AVG TT 
(min) 

95th TT 
(min) 

Buffer 
Index 

Buffer Time 
(min) 

Planning Time 
Index 

Travel Time 
Index 

Pre SB AM Peak 7.50 9.39 23% 1.88 1.64 1.31 
Post SB AM Peak 8.34 11.06 28% 2.72 1.93 1.46 

  11.2% 17.8% 24% 44.2% 17.8% 11.2% 
Pre SB PM Peak 9.44 12.18 29% 2.74 2.13 1.65 

Post SB PM Peak 9.99 12.97 29% 2.97 2.27 1.75 
  5.9% 6.4% 2% 8.4% 6.4% 5.9% 

Pre NB AM Peak 7.45 9.72 29% 2.25 1.81 1.40 
Post NB AM Peak 7.45 9.45 25% 2.00 1.76 1.39 

  0.0% -2.8% -15% -11.2% -2.8% -0.3% 
Pre NB PM Peak 8.13 10.70 31% 2.57 2.00 1.52 

Post NB PM Peak 7.84 9.73 24% 1.89 1.82 1.46 
  -3.5% -9.0% -23.8% -26.5% -9.0% -3.5% 

Total Combined: 3.4% 3.1% -3.1% 3.7% 3.1% 3.3% 
 
Table 8.   PORTAL Data Results 
 
4.4 Avg TT  
The average travel time indicates the delay to free-flow conditions that can be expected along a corridor 
due to recurring congestion.  Average travel times help establish baseline recurring congestion levels 
which are based on geometric limitations or lack of capacity.  Using the HERE travel time data, overall 
average travel times along the OR217 corridor changed by less than one percent while the vehicles per 
lane per hour values increased by over five percent.  This indicates a higher throughput throughout the 
corridor and essentially redefines the maximum capacity level for AM and PM peak periods.  The 
relationship between VPLPH and Average Travel Time are shown below in table 9. 
 
  VPLPH AVG TT (min) 

SB AM Peak 0.89% -2.20% 
SB PM Peak 4.13% -8.20% 

NB AM Peak 5.78% 0.30% 
NB PM Peak 9.34% 10.30% 

   Total Combined: 5.03% 0.04% 
 
Table 9.   %Change: VPLPH & Avg TT  
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5.0 System Adjustments 
ATM strategies can help improve reliability and safety in various locations and conditions by utilizing 
integrated systems with new technology to maximize the effectiveness and efficiency of a facility.  With 
technological advancements and innovations in ATM applications, agencies are continually evolving best 
practices for deployment and operation.   
 
The OR217 ATM project utilizes an adaptable network of systems to optimize existing infrastructure and 
is compatible with a variety of conditions and facilities.  The integrated systems allow users to both 
monitor system performance and alter parameters as needed.  Existing parameters can be adjusted for 
failure management conditions as well as application logic to adapt system responses to meet the 
unique challenges of various corridors.  These parameters can be applied at global, jurisdictional or 
segment levels.   
 
Global Settings apply to the entire application and include system parameters, time period and rounding 
rules: 

 
Figure 7.  ATM Global Application Parameters 
 
A jurisdiction is an area or Region that shares the same parameters, time periods and volume settings.  
Jurisdictions may have one or more Corridors and include defined Segments used in the Variable Speed, 
Queue Warning or Weather modules.  Jurisdiction level parameters for ATM help control failure 
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management and provide system logic for variable speed and queue warning.  These parameters have 
also been adjusted to be more responsive to unpredictable traffic conditions on the OR217 corridor: 

 
Figure 8.  Edit Jurisdiction 
 

Variable Speed Settings Default 
Value 

Impact of Changing Value 

Percent Occupancy 
Threshold 

90 This threshold indicates the percentage of traffic 
needed for stopped traffic  scenario to be 
considered. 

Default Step Speed 10 The speed difference when system is slowing traffic 
Upward Minimum Time 

Lapse 
2 The time interval for changing a sign if speed is 

moving upward or higher 
Repost Frequency 2 The number of minutes before the system will 

repost a current message 
Advisory Message Duration 5 The number of minutes a message will remain 

displayed on the sign for a corridor’s speed type of 
‘Advisory’ 

Regulatory Message 
Duration 

20 The number of minutes a message will remain 
displayed on the sign for a corridor’s speed type of 
‘Regulatory’ 

Minimum Duration 5 The number of minutes a Variable Speed message 
will display on the sign 
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Figure 9.  Queue Warning Details 
 

Queue Warning  Parameter Default 
Value 

Impact of Changing Value 

Number of Polls 2 Number of 20 second data used by the 
Queue Warning calculations. 

Ratio of Good Polls 0.5 Percentage of polls within an acceptable 
range 

Ratio of Good Lanes 0.35 Percentage of number of lanes with 
acceptable data 

Lane Congested Threshold 45 Speed where system will determine traffic 
is congested  

Lane Freeflow Threshold 60 Speed where system will determine traffic 
is in free flow.  

Lane to Lane Speed Threshold 10 Speed difference between lanes in the 
same segment 

Message Duration 10 Default  number of minutes a Queue 
Warning message will display on the sign 

Upstream Station Failure 
Threshold 

2 Number of upstream station reporting no 
data before the station is ignored. 

Message Minimum Time Lapse 30 Minimum time a message must stay up 
when we are removing the message due to 
there no longer being a congested station 
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System response and data smoothing can be controlled through jurisdictional details as well.  The 
Details screen controls parameters for required Read Cycles and minimum Volumes located in the 
Adjust Time Periods and Volume Settings:   

 
Figure 10.  Jurisdiction Volume Parameters 
 

Time Period Volume  
Parameter 

Default 
Value 

Impact of Changing Value 

Read Cycles 3 Number of valid 20 second cycles to use for 
calculation 

Minimum Required Volume 5 Minimum number of vehicles needed for 
calculation 

 
The Details screen also displays the settings for Variable Speed and Queue Warning corridors.  Settings 
are edited from the associated corridor.  Disabling a corridor will remove Variable Speed and Queue 
Warning calculations for any segments located within the affected corridor. 
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Figure 11.  Edit Corridor 
 

Corridor Settings  Default Value Impact of Changing Value 
Enabled Yes The application will ignore a disabled corridor  

Variable Speed Type Advisory The speed type can be Advisory or Regulatory 
Congestion Responsive 

Mode 
Enabled A corridor with a Congestion Responsive mode 

of disabled will be ignored by the Queue 
Warning module 

Weather Responsive 
Mode 

Disabled A corridor with a Weather responsive mode of 
disabled will be ignored by the Weather module 

Variable Speed Enabled When this is disabled  the corridor will be 
ignored by the Queue Warning module 

Maximum Speed 55 Maximum speed for the corridor 
Minimum Speed 25 Minimum speed for the corridor 
Queue Warning Enabled A corridor with a Queue Warning mode of 

disabled will be ignored by the Weather module 
Weather Disabled  

 
Settings can also be managed at the segment level.  Disabling a segment removes the segment from 
Variable Speed and Queue Warning Calculations.  The Edit Segment screen allows the user to define 
associated signs and stations. 
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Figure 12.  Edit Segment 
 
Through monitoring and evaluation, configuration adjustments have been made on OR217 corridors to 
improve desired system responses and performance levels.  There have also been several software 
upgrades for system stability and to better adapt system responses stemming from lessons learned 
through operations.  These lessons learned have led to additional parameters for current or future 
deployments.  The versatility of the ATM systems allow for a high level of control over specific 
treatments for individual roadway facilities. 
 
System upgrades have expanded Weather Condition Logic by adding configuration options to support 
the concept that the user will be able to configure requirements on all data inputs that are generated by 
RWIS sensors associated to a weather segment. Additionally, the new logic would include configuration 
options for the following: 
 

• Setting threshold values (at the site level) and failure management (at the segment level) 
• Creating specific weather conditions (e.g., icy condition with high grip factor) and marking those 

as error cases. The system would then ignore those readings if that particular condition is 
determined. [Scheduled for Iteration 3.] 
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System upgrades for queue warning address system logic for displaying messages which include: 
 

• Minimum Occupancy – Adding a minimum occupancy factor to the Corridor settings that must 
be met to generate a queue warning message. The new requirements account for lane patterns 
as well. This will help prevent “middle of the night” scenarios where low-density, low-speed 
traffic might otherwise trigger a queue warning message.  This is also a requirement to support 
the scenario on Delta Highway in Eugene. [Scheduled for Iteration 1.] 

 
• Free Flow Threshold – Adding a Freeflow Threshold Speed (to the Corridor settings) that will be 

compared against the upstream station speed. When the upstream station speed is lower than 
the Freeflow Threshold Speed, a message will not be displayed. In this case, it is assumed the 
density of vehicles is high and Congestion is likely occurring. [Scheduled for Iteration 3.] 

 
• Thresholds at Corridor Level – Queue Warning threshold parameters are currently implemented 

at the Jurisdiction level. To better accommodate scalability and provide the greatest degree of 
flexibility, the following threshold parameters need to be implemented at the Corridor level: 
Lane Congested Threshold; Freeflow Threshold; and Lane to Lane Speed Thresholds. [Scheduled 
for Iteration 3.] 
 

• Multiple Sets of Message Templates per Sign Type - Both signs and message templates are 
global parameters in ATM. Currently, the system is designed with the idea that there would only 
be one set of templates per sign type. That design has worked for each deployment to date. 
However, it will not work for the upcoming deployment at I-5 (Southbound) and Kuebler BLVD 
because ODOT anticipates using the same sign type(s) as those used in other Corridors, but it 
will require a different set of message templates to support queue warning. [Scheduled for 
Iteration 1.] 

System upgrades for the variable speed module support failure management and address undefined 
scenarios for system expansion: 

 
• Insufficient Volume Action – the system currently uses the last calculated 85th percentile speed 

for a given segment when there is insufficient volume to properly calculate the current 85th 
percentile speed. In the future, the system will be configurable to specify which speed the 
system will post when there is insufficient volume (i.e., the last calculated segment speed, the 
default maximum [or minimum] speed for the corridor, or another user-defined speed for the 
corridor).  This is also needed to accommodate Staley’s Junction. [Scheduled for Iteration 1.] 

 
• One Station Related to Two Segments – Currently, there is a gap in the logic for displaying 

messages. The system posts messages based on the downstream freeflow speed. It ignores the 
fact that there's congestion around the sign. In the future, the logic will continue to assess the 
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downstream freeflow, but it will also assess the speed of the upstream segment. If the upstream 
speed is slower, then the system will post the slower speed. [Scheduled for Iteration 2.] 

 
• Speed Association in Message Templates – In the current implementation, there must be a fixed 

speed value associated with each message template per sign type.  The issue may arise where 
the same sign type on two highways that have different maximum speed limits and the corridors 
are using the Advisory Speed mode. This will be a problem it is needed to blank the message at 
the “maximum” (or “minimum”) speed. (The problem is that “maximum” is a different speed in 
one Corridor than it is in the other.)  Therefore, it is needed to be able to set a relative speed for 
a given message template. [Scheduled for Iteration 2.] 
 

• Weather and Speed on a Message Template - The upcoming deployment at Baker City is likely to 
use one Type 2 Variable Message Sign that will display both a speed graphic and weather 
graphic (as one image) to let the traveler know why the speed was reduced.  
 
From a system administration perspective, this will create a situation with multiple permanent 
message templates that use the same speed parameter, but each of those templates would 
have a different weather condition. For example: 
 
Template 
ID 

Variable 
Speed 

Surface 
Condition 

Grip Factor (compared 
to threshold) 

Visibility 
(compared to threshold) 

T01 30 Icy Less Less 
T02 30 Slushy Less Greater 
T03 30 Wet Greater Less 

 
Currently, the system lacks logic to select the correct message template (i.e., because weather 
condition is not a factor). Therefore, we need the ability to optionally specify a weather 
condition when we configure message templates, and the system logic needs to account for 
weather condition as a factor to select a message template. [Scheduled for Iteration 2.] 

 
• Dual Speed – provides Variable Speed functionality in a regulatory speed zone with two 

different maximum speeds: one for trucks and the other for all other vehicles. This ensures the 
correct speeds will be posted on the correct signs. These changes are needed to support the 
implementation of ATM at Baker City. [Scheduled for Iteration 2.] 
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6.0 Next Steps 
The initial deployment and operation of the OR217 ATM project indicate the potential of ATM strategies 
to improve safety and reliability measures.  This evaluation reveals an 18% decrease for targeted 
congestion crash types with a nearly 10% improvement in overall travel time variability as indicated by 
the buffer time index.  The average travel time has been maintained through an increase in vehicles per 
lane per hour of over 5%.  The relationship between volume, reliability and safety can be seen below in 
Table 10.  Further evaluation will provide guidance to refining these strategies to maximize benefits. 
 

  VPLPH AVG TT (min) 95th TT (min) Buffer Index Total Crashes 

SB AM Peak 0.89% -2.20% -7.10% -6.30% -20.80% 
SB PM Peak 4.13% -8.20% -14.10% -14.10% -20.80% 

NB AM Peak 5.78% 0.30% -5.50% -11.60% -20.80% 
NB PM Peak 9.34% 10.30% 6.60% 0.00% -20.80% 

      Total Combined: 5.03% 0.04% -5.02% -9.78% -20.80% 
 
Table 10.   %Change: VPLPH, Reliability, Total Crashes 
 
Evaluating the performance of the OR217 ATM project has also helped generate valuable insight into 
applying the various available parameters and thresholds to achieve desired responses in various 
conditions and roadway types.  This process helps set a baseline for future enhancements and 
alterations and will be vital in determining how and where to implement similar systems around the 
state.   
 
Congestion continues to deteriorate in many locations, and understanding how best to utilize ATM 
strategies will be a valuable tool to counter the safety and reliability problems associated with increasing 
traffic demand.  ATM strategies can take advantage of developed software and infrastructure to capture 
the full capabilities of the existing roadway facilities and improve safety.  The quantitative evaluation 
process will establish a methodology to allow for objective measurement of the potential benefits of this 
and similar systems that may be deployed elsewhere in the future. 
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7.0 Appendix 
HERE Reliability Measures 
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PORTAL Reliability Measures 
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TDS Crash data: 
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WCCCA Crash Data 
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National Weather Service 
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