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Presenter
Presentation Notes
I am Martin Kidner of the Wyoming Department of Transportation and I would like to talk to you today about why the Wyoming DOT is undertaking safety research as part of the SHRP2 implementation program.  I am sure safety is the top priority for every state in the nation and it is easy to understand why.  I suspect that everyone in this room has a friend or family member killed or injured in an auto accident. 

In Wyoming, we lost 87 people in 75 accidents that occurred in 2013.
Helping to prevent these accidents is a top priority both in Wyoming and across the country.  That is why we were eager to participate in this important research implementation effort.




How Safety Can Improve  
Your Bottom Line 

• In 2013, some 32,719 fatalities and 2.3 million 
injuries in the United States occurred as a result of 
traffic accidents.  

• Crashes are the leading cause of death for children 
age 4 and for every age from 11 through 27.  

• Economic cost of accidents was $277 billion in 
2010. Total societal cost estimated at $870 billion. 

• Every 1 percent reduction in traffic-related 
injuries and fatalities saves an estimated $2.3 
billion annually. 

 
• Sources: NHTSA, FHWA, Economic Cost of Motor Vehicle Traffic Crashes 2010 (DOT HS 
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In 2013, 32,719 fatalities and 2.3 million injuries in the United States occurred as a result of traffic accidents.. 
The total value of societal harm includes economic costs as well as quality of life lost, such as lost market and household productivity. 
  
According to the Federal Highway Administration For every 1 percent reduction in traffic-related injuries and fatalities, an estimated $2.3 billion annually can be saved in hospital bills, lost time for workers, and replacement and maintenance costs. 

Traffic crashes are a leading cause of nonrecurring congestion. Fewer crashes mean less congestion. 

Reducing crashes may also reduce fuel consumed during accident- related delays. 



A Wealth of New Data 

New SHRP2 data provide new set of tools for reducing 
crashes and improving highway safety: 
  
• Naturalistic Driving Study (NDS) database - what 

preceded crash and near-crash events, what drivers 
actually are doing during real-world driving conditions 

 
• Roadway Information Database (RID) -  a geo-

database that contains detailed information about the 
roadway characteristics in and around the NDS study 
cities  

 

Presenter
Presentation Notes
The good news here is that states are now equipped with new information that will allow us to reduce the accidents occurring on our highways.

The SHRP2 safety initiative created two large databases: a Naturalistic Driving Study (NDS) database and a Roadway Information�Database (RID).

The NDS data provide a wealth of information regarding driving behavior, and the RID is a companion database measuring roadway elements and conditions. These two databases can be linked to associate driver behavior with the actual roadway characteristics and driving conditions. 



SHRP2 Safety: Strategic  
Rationale 

Driver behavior is key: 
• Primary factor in two-thirds of crashes 
• Contributing factor in more than 90% of crashes 
• Hardest to study; the thing we know the least about 
Opportunity - Naturalistic Driving Study (NDS): 
• Miniaturized sensor technologies and increased 

computing capacity: can observe real-world driving 
• Crash, pre-crash, near-crash, and “normal” driving 

data 
SHRP2’s NDS effort:  
• 3,500+ drivers; 6 sites; all ages 
• Data to be available for other researchers for 

decades 
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The focus behind the SHRP2 Safety data base is that it focuses on driver behavior -- the main factor in crashes.  �
Yet very little is known about this behavior - simulators and test tracks give us some good information but we don’t know what really goes on in real-world driving scenarios.

What we do know about real-world driving is data about crashes; but we need to know about near crashes, safety-related incidents, and “uneventful” driving if we want to understand risk and how crashes can be avoided.

With the new, relatively inexpensive and inconspicuous technologies and in-vehicle sensing devices, we can track and collect data on ordinary driving.

What SHRP2 can do that virtually no other organized research could is focus substantial resources on conducting a scaled-up study that would be more representative and therefore provide more robust results. It could also be designed with state DOT safety questions in mind (and thus the inclusion of roadway data for example).

Read slide for what was in the Naturalistic Driving Study (last 4 bullets).



Safety - Implementation  
Assistance Program (IAP) 
Main Objectives 
• Support demonstration  

projects on the use of the  
SHRP2 Safety Data 

• Increase states’  
understanding of the 
potential uses of the data 

• Identify safety  
countermeasures based  
on research projects 

• Reduce crashes and 
save lives ! 
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As part of the FHWA/AASHTO Implementation Assistance Program, the Safety “Concept to Countermeasure – Research to Deployment Using the SHRP2 Safety Data” was offered to states to promote its use and put this information into the hands of the state DOTs. 

Approximately $3 million in financial and technical assistance is being made available to conduct research on 11 topics. IAP recipients have agreed not only to research a topic using the SHRP2 safety data but also to actively pilot and promote any promising countermeasures that are identified by their research. A primary – but not the only – goal is national adoption of new countermeasures. 

It is hoped that the data can be the foundation for the development of new safety countermeasures that will help reduce highway crashes. 





Safety IAP Process 

Phase 1 - Proof of Concept with a 
sample reduced data set  

Phase 2 full data set and in-depth 
research and analysis with 
countermeasure identification  

Phase 3 – Deployment, to adopt, 
champion or implement 
countermeasure nationally 

Decision 

Decision 

6 

Presenter
Presentation Notes
Eleven teams in 10 selected states are now in the Phase 1 of the project; using a limited set of data to develop a proof of concept outcome in several topic areas. In October, the AASHTO Safety Task Force and FHWA will review the findings of the Phase 1 studies, and move ahead those projects that seem to be the most promising for further study into Phase 2. In Phase 3, the most successful measures will be deployed – shared with all the state DOTs. 

The AASHTO Safety Task Force and FHWA have been providing support to the teams with instructions and webinars.  Currently, the 11 teams are working with VTTI to acquire the sample data sets to complete their proof of concept studies.  FHWA and AASHTO will continue to support the states as needs arise. 


  



SHRP2 Ongoing Safety Projects 

Pedestrian    Florida DOT 
     Nevada DOT 
     New York State DOT 

Roadway Departure   Iowa DOT 

Speeding    Michigan DOT 
     Washington DOT 

Work Zones    Minnesota DOT 

Horizontal & Vertical Curves  North Carolina DOT 

Interchange Ramps   Utah DOT 

Adverse Conditions   Wyoming DOT 

Roadway Lighting   Washington DOT 

Presenter
Presentation Notes
8 topics are being researched by 10 states during the Phase 1 effort. You can see they range from pedestrian safety, speeding, work zones, roadway designs, lighting, curves, and driver behaviors. 

The Wyoming DOT is researching how drivers respond to adverse weather and road conditions. The study will gain insights into driver dynamics with regard to choosing speeds and headways for different conditions and what cues are the most effective in providing drivers with a more realistic variable speed limit system. 

This study will also provide valuable information about how drivers behave in various roadway and weather conditions, and how these behaviors impact the effectiveness of safety countermeasures.
 
The unique SHRP2 safety data will enable Wyoming DOT researchers to understand the role of driver performance and behavior in various highway conditions. The data also will allow for a better understanding of how drivers adjust their behaviors to compensate for increased risk due to reductions in visibility. The safety data will help in obtaining objective insights into what drivers are actually doing during adverse weather and road conditions.




Wyoming’s Current Safety  
Issues 

• 37.5% of crashes in Wyoming occur in 
inclement weather. 

• Crashes are a leading cause of Interstate 
closures. 

• ITS solutions (variable speed limits, digital 
messages, 511, phone apps) are increasing, but 
message effectiveness are “best practice.” 
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Only a minority of the days in Wyoming would be termed as inclement, so the crashes are very much overrepresented.  Also, I-80 is nominated primary freight corridor, and inclement weather crashes equate to many days of the entire interstate shut down, creating major logistical problems.

Wyoming has concentrated millions of dollars in ways to try to help travelers as they move across the state, but it is largely unknown the impact the messages and warnings have on the driver’s behavior.  Fundamentally, there is not a baseline for driver behavior when the weather becomes worse to even measure difference from.



  

Phase 1: Can inclement weather trips and driver 
behavior be identified effectively using NDS data? 

The image part with relationship ID rId3 was not found in the file.

How Drivers Respond to Adverse 
Weather Conditions 

State of Wyoming 

Department of Transportation 

Presenter
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According to the Fatality Analysis Reporting System (FARS), inclement weather such as rain, snow and fog or smoke resulted in 31,514 fatal crashes between 2000 and 2007. 

 According to the Federal Highway Administration (FHWA), weather contributed to over 24% of the total crashes between 1995 and 2008. Several studies concluded that crashes increase by 100% or more just due to vision obstruction during rainfall.

Sudden reduction in visibility was also found to increase the severity of crashes and tend to involve more vehicles. 

While the effects of adverse weather conditions on the operations and safety of transportation has been considerably researched, the role played by driver behavior and performance have not  -- until now, under the SHRP2 Safety Data initiative. 






Drivers 
response 
to adverse 
weather 

Speed 
adaption 

Lane 
maintenance 

Car 
following 

Project Main Goal 

Utilizing NDS & RID data  
to better understand driver  
behavior and performance  
during adverse weather  
conditions 
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Working with researchers from the University of Wyoming, the goal of the project underway in Wyoming is to enhance our understanding of how drivers respond to adverse weather and road conditions (e.g. speed adaptation, lane maintenance, car following, etc.). 

The information gathered in this study will help in enhancing suggested speed limits within Variable Speed Limit systems and provide guidance information within Advanced Traveler Information Systems (ATIS) during inclement weather. 

We believe that the outcome from this research will help in reducing traffic injuries and fatalities. 



Main Research Questions 

Overall, we want to identify and document the 
following information from the NDS and RID. 
1. Crashes related to inclement weather trips  
2. Driver responses (i.e., speed and headway 

adaptation, and lane wandering) during 
inclement weather 

3. The best surrogate measures for  
weather-related crashes 

4. Types of analysis and conclusions from the  
resulting dataset? 
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We have four research questions we want to answer in this study.  We are using the NDS trips and Roadway Information Data (RID) to explore how driver behavior, environmental and roadway factors affect the likelihood of crashes and near crashes in inclement weather. 

Specifically we are examining: 
1. Crashes related to inclement weather trips
2. Driver responses (i.e., speed and headway adaptation, and lane wandering) during inclement weather such as heavy rain
3. Best surrogate measures for weather - related crashes
4. The type of analysis that can be performed and conclusions be drawn from the resulting dataset. 

Forward-facing and rear-facing view video images from Florida and Washington state are being studied to identify visibility limits, and in-vehicle illuminance. Radar sensors will also be incorporated to provide the exterior ambient lighting levels and increase the reliability of the measures.

Speed fluctuations, following too closely, and lane deviation will be examined to understand driver's response prior to crashes or near-crashes.

Rain-related crashes and other crash surrogates will be initially investigated in Phase 1. If we proceed to Phase 2, we’ll look at inclement weather conditions collected from Indiana, North Carolina, New York, and Pennsylvania.





NDS Trips in Rain > 10 minutes 

  Florida Washington Total 

Trips 943 4070 5013 

Participants 70 73 143 

Vehicles 68 58 126 

Events 22 63 85 

Data queried from NDS InSight website March 2015  

Presenter
Presentation Notes
Very briefly, we are gathering information on about 150 trips included in the NDS and RID from Washington and Florida. 50 NDS trips occurred during rain/ heavy rain and we are matching 100 NDS trips during clear weather on the same segments . 

Adverse weather = heavy rain more than 10 minutes.



Next Steps 

• Extracted and analyzed related data using RID 

• Requesting sample NDS data and identify the 
limitations 

• The research team received 5 sample NDS 
data sets (Time series data, video views 
provided with DAS) 

• Discussions ongoing about limitations 
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If the limitations can be overcome, project would then move to a phase II with the full data.  



• Martin Kidner, State Planning Engineer, 
martin.kidner@wyo.gov; 307-777-4411 

• Pam Hutton, AASHTO SHRP2 
Implementation Manager, 
phutton@aashto.org, 303-263-1212 

• Aladdin Barkawi, FHWA Safety 
Lead, Aladdin.Barkawi@dot.gov,  
202-493-3312 

Questions 

mailto:martin.kidner@wyo.gov
mailto:phutton@aashto.org
mailto:Aladdin.Barkawi@dot.gov
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