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Project Description:

This pooled fund study will support research using data from the second Strategic Highway Research Program (SHRP 2)
Naturalistic Driving Study (NDS). The goal is to advance the development of implementable solutions for State and local
transportation agencies with an emphasis on the broad areas of Safety, Operations, and Planning.

The Technical Advisory Committee (TAC) picked six out of twenty-five proposed projects to fund for research.

The titles of these six projects are:

* Validation of Performance-Based Design

Validation of Performance-Based Design (PBD) has mainly focused on crash data, expected crashes, or microsimulation.
SHRP 2 NDS data provide a unique and unprecedented opportunity to broaden the validation of PBD. The objective of
the proposed exploratory research is to use safety surrogates obtained from SHRP 2 NDS trips and event data to validate
performance-based design practices on curves on rural two-lane roadway segments.

* Investigating How Multimodal Environments Affect Multitasking Driving Behaviors

This study will us the SHRP 2 NDS data to examine multitasking behaviors when drivers are in environments that include
large numbers of pedestrians and cyclists. Multitasking behavior refers to any secondary activity not related to the primary
driving task, such as engagement in mobile devices, eating, drinking, and talking to passengers. More specifically, this
study will focus on: (1) the likelihood of drivers engaging in (or disengaging from) secondary task activities given the
presence of pedestrians and cyclists and (2) the effect of different types of crosswalks and bike lanes (including pavement
markings and signage) on secondary task activities.

* Developing Speed Crash Modification Factors (CMFs) using SHRP-2 data
The objective of this project is the development of speed-related CMFs for the Highway Safety Manual crash prediction

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):

Webinars were conducted by each of the research teams to introduce their respective projects. Each webinar was
recorded and can be provided upon request until they become available on-line.

Below are the dates these webinars were conducted:

« Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for
Freeway Segments (Webinar date: 3/26/2020)

» Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload (Webinar date 4/15/2020)
* Investigating How Multimodal Environments Affect Multitasking Driving Behaviors (Webinar date: 5/7/2020)

* Developing Speed Crash Modification Factors (CMF) Using SHRP 2 RID Data (Webinar date: 5/14/2020)

* Incorporating the Impacts of Driver Distraction into Highway Design and Traffic Engineering(Webinar date: 5/21/2020)
* Validation of Performance-Based Design (Webinar date: 5/28/2020)

Each of the research teams finalized their work plans and conducts a monthly update meeting with FHWA staff.

One project (Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following
Metrics for Freeway Segments) which started 12/3/2019 has acquired their initial analysis dataset and activities are
described below.

The remaining five projects (which started 3/2020) are mainly focused on data acquisition and review of literature. Data
includes SHRP 2 NDS and RID data; and newly acquired data from various sources, including state and local agencies.
Processes to acquire SHRP 2 NDS data use licenses (DUL) including data specifications and IRB review are underway or
completed. We are working on contingencies if researchers are not able (or allowed) to travel to either FHWA's or VTTI's
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Anticipated work next quarter:

Each of the projects is engaged in Part A -- a 12 month feasibility study. Five out of the six projects (which started 3/2020)
need to provide their initial results for TAC review by 3/2021; these projects will continue in the data acquisition process
and begin analysis.

The project that started 12/3/2019 (Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior
and Car-Following Metrics for Freeway Segments) will continue to refine estimates for macroscopic traffic variables to be
used in the simulation and then in the calibration process, and continue exploration of the Wideman model in Visism for
calibration purposes. This project will present their initial results to the TAC for review in November 2020. The TAC will
decide if the research moves to the final phase (est. completion date 9/2022).

Significant Results:
TBD: Research began 12/2019- 3/2020 and final results are due Fall 2022.
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Circumstance affecting project or budget. (Please describe any challenges encountered or anticipated that
might affect the completion of the project within the time, scope and fiscal constraints set forth in the
agreement, along with recommended solutions to those problems).

No issues to report

Potential Implementation:

TBD: Research began12/2019- 3/2020 and final results are due Fall 2022. Upon the conclusion of activities the
researchers will prepare and deliver final research reports that describe the research outcomes, deliverables, and
proposed avenues for technology transfer and dissemination of research results.
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	Project Description: This pooled fund study will support research using data from the second Strategic Highway Research Program (SHRP 2) Naturalistic Driving Study (NDS). The goal is to advance the development of implementable solutions for State and local transportation agencies with an emphasis on the broad areas of Safety, Operations, and Planning.

The Technical Advisory Committee (TAC) picked six out of twenty-five proposed projects to fund for research. 

The titles of these six projects are:
* Validation of Performance-Based Design
Validation of Performance-Based Design (PBD) has mainly focused on crash data, expected crashes, or microsimulation. SHRP 2 NDS data provide a unique and unprecedented opportunity to broaden the validation of PBD. The objective of the proposed exploratory research is to use safety surrogates obtained from SHRP 2 NDS trips and event data to validate performance-based design practices on curves on rural two-lane roadway segments.

* Investigating How Multimodal Environments Affect Multitasking Driving Behaviors
This study will us the SHRP 2 NDS data to examine multitasking behaviors when drivers are in environments that include large numbers of pedestrians and cyclists. Multitasking behavior refers to any secondary activity not related to the primary driving task, such as engagement in mobile devices, eating, drinking, and talking to passengers. More specifically, this study will focus on: (1) the likelihood of drivers engaging in (or disengaging from) secondary task activities given the presence of pedestrians and cyclists and (2) the effect of different types of crosswalks and bike lanes (including pavement markings and signage) on secondary task activities. 

* Developing Speed Crash Modification Factors (CMFs) using SHRP-2 data
The objective of this project is the development of speed-related CMFs for the Highway Safety Manual crash prediction models. The SHRP 2 RID contains roadway and crash data for six States in the U.S. The National Performance Management Research Data Set (NPMRDS) database contains travel time data for 5-minute epochs for the National Highway System (NHS). Linking these two databases provides a rich source of data with roadway, crash, and operating speed characteristics, thereby allowing research on the effect of operating speed and/or operating and posted speed differentials on crash frequency and/or crash severity. 

* Incorporating the Impacts of Driver Distraction into Highway Design and Traffic Engineering
The objective of this research is to leverage the SHRP 2 NDS data to examine and quantify the impacts of driver distraction on perception-reaction time and deceleration rate, two key performance measures for highway design and traffic engineering. This study will examine perception-reaction time and deceleration rate under several contexts, such as freeways, two-lane highways, and signalized intersections, and develop recommendations for how existing assumptions can be calibrated for applications across a range of settings, including different facility types (e.g., freeways, two-lane highways, signalized intersections).

* Verification and Calibration of Microscopic Traffic Simulation using Driver Behavior and Car Following Metrics for  Freeway Segments
The main objective of the project is to leverage microscopic driving behavior and car-following metrics directly derived from the SHRP 2 NDS data to develop guidelines to assist and enhance calibration and verification of microscopic traffic simulation. This project is intended to provide practitioners and researchers with new criteria to evaluate simulation from a microscopic point of view, complementing typical calibration efforts for macroscopic performance measures. 

* Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload
Complex freeway interchanges are known to be difficult to navigate. This study seeks to provide detailed and performance-based guidelines for guide-sign design at freeway interchanges. The study will examine freeway interchange guide-sign information overload thresholds by roadway, traffic, background, and visibility conditions, and the impacts of sign complexity on driver behavior relevant to safety. 

 The six projects started between 12/2019 and 3/2020. One project,Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments, began 12/2019; the other five projects began 3/2020.  

Each project will proceed in phases or parts, where Part A is a "feasibility phase" lasting 12 months, followed by Part B- "complete the work phase"- lasting until 9/2022. Total period of performance for Part A&B is up to 33 months.  

Part A results will be reviewed by the TAC and if the preliminary results look promising, then the TAC will continue funding Part B to complete the work. Should the TAC decide not to fund Part B of a project, then these funds would be allocated to other research or implementation activities.  

Part A results will be reviewed by the TAC and if the preliminary results look promising, then the TAC will continue funding Part B to complete the work. Should the TAC decide not to fund Part B of a project, then these funds would be allocated to other research or implementation activities. As projects start- webinars will be provided to inform the transportation community of the work to be undertaken. Likewise webinars and other tech transfer activities will be provided when the research is completed Fall 2022. 





	Progress this Quarter includes meetings work plan status contract status significant progress etc: Webinars were conducted by each of the research teams to introduce their respective projects. Each webinar was recorded and can be provided upon request until they become available on-line. 

Below are the dates these webinars were conducted:
• Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for  Freeway Segments (Webinar date: 3/26/2020)
• Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload (Webinar date 4/15/2020) 
• Investigating How Multimodal Environments Affect Multitasking Driving Behaviors (Webinar date: 5/7/2020)
• Developing Speed Crash Modification Factors (CMF) Using SHRP 2 RID Data (Webinar date: 5/14/2020)
• Incorporating the Impacts of Driver Distraction into Highway Design and Traffic Engineering(Webinar date: 5/21/2020)
• Validation of Performance-Based Design (Webinar date: 5/28/2020)

Each of the research teams finalized their work plans and conducts a monthly update meeting with FHWA staff.

One project (Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments) which started 12/3/2019 has acquired their initial analysis dataset and activities are described below. 

The remaining five projects (which started 3/2020) are mainly focused on data acquisition and review of literature. Data includes SHRP 2 NDS and RID data; and newly acquired data from various sources, including state and local agencies. Processes to acquire SHRP 2 NDS data use licenses (DUL) including data specifications and IRB review are underway or completed. We are working on contingencies if researchers are not able (or allowed) to travel to either FHWA's or VTTI’s secure data enclave to access NDS participants’ face video and other data used to infer driver behavior for the analysis. We are exploring a few options and right now do not anticipate this to impact the research.  

Project - Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments

Initial SHRP 2 NDS research data set acquired.  Activities focused on the estimation of traffic conditions surrounding participant traversals. Began initial exploration of simulation results under a variety of traffic conditions, and illustrated some changes in car-following that followed a-priori expectations. For example, distributions shifted to shorter vehicle spacing when traffic volumes were higher. Similar behavior has been observed in the NDS datasets, but a reasonable estimate of flow and density needed further work. 

The objective of the analysis in the reporting period was to estimate those traffic conditions, such that the macroscopic traffic variables can be used as input in the simulation and then in the calibration process. A method using basic concepts from traffic flow theory and originally applied to probe vehicle data was borrowed for the analysis and tested. Results for flow and density were promising and could be partially verified by the resulting speed (flow/density ratio) when compared to the actual GPS observations of that particular traversal.  Additional analysis also verified that, for a sample site, car following behavior shifted in the expected direction with respect to the NDS derived traffic conditions. More specifically, for traversals with an estimated higher flow, the spacing distribution shifted towards smaller values, and vice versa.

Expanding analysis to include more sites -- results will then be provided as inputs to simulation runs to initiate the calibration process. Estimated flow will be a direct input to the simulation, along with a speed distribution, and density can be verified as an output of the simulation.

Began initial exploration of the Wideman model in Visism for calibration purposes, where model parameters, including CC0 through CC5, are candidates for adjustments.
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The project that started 12/3/2019 (Verification and Calibration of Microscopic Traffic Simulation Using Driver Behavior and Car-Following Metrics for Freeway Segments) will continue to refine estimates for macroscopic traffic variables to be used in the simulation and then in the calibration process, and continue exploration of the Wideman model in Visism for calibration purposes. This project will present their initial results to the TAC for review in November 2020. The TAC will decide if the research moves to the final phase (est. completion date 9/2022). 
 



 

	Significant Results: TBD:  Research began 12/2019- 3/2020 and final results are due Fall 2022.   

	Circumstance affecting project or budget  Please describe any challenges encountered or anticipated that might affect the completion of the project within the time scope and fiscal constraints set forth in the agreement along with recommended solutions to those problems: No issues to report
	Potential Implementation: TBD: Research began12/2019- 3/2020 and final results are due Fall 2022.   Upon the conclusion of activities the researchers will prepare and deliver final research reports that describe the research outcomes, deliverables, and proposed avenues for technology transfer and dissemination of research results. 


