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computer speakers 
(free)
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Commonly asked question:       
Can I receive a copy of the 
presentation slides?

•
 

Answer: Yes
•

 
You will receive an e-mail with:
–

 
A link to a recording of today’s session

–
 

A link to a copy of the presenters’
 

slides in PDF 
format
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Question and Answer Session

•
 

Please type your 
questions into this 
box

•
 

We will answer as 
many of your 
questions as time 
allows
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Thank you for joining the webinar!

www.TRB.org/SHRP2

http://www.surveymonkey.com/s/shrp04a
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Contact the Project Team

•
 

Omar Smadi
 smadi@iastate.edu

•
 

Zach Hans 
zhans@iastate.edu

•
 

Shauna Hallmark 
shallmar@iastate.edu

•
 

Reg
 

Souleyrette
 reg@iastate.edu



SHRP 2 Naturalistic Driving Study
Assessing the Needs of Roadway Information 

 Database Users

Charles Fay Sr. Program Officer, SHRP 2



—Overview SHRP2 Program

—SHRP2 Naturalistic Driving Study

—Project S04A Team: Roadway Information Database



SHRP 2 Program

•Authorized by Congress  $170 million; 7year

•Targeted, short‐term program of strategic highway 
 research

•Administered by TRB under MOU with FHWA and AASHTO

•Integrates multiple disciplines to address 
critical needs in 4 areas



SHRP 2 Program

Safety
($51M)

Renewal
($32M)

Reliability
($20 M)

Capacity
($21 M)
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SHRP 2 Governance

Oversight Committee
Overall program responsibility

Technical Coordinating Committees
One for each strategic focus area

Work plan development, research monitoring

Expert Task Groups
One for each group of related contracts

RFP preparation, proposal review
Assist TCC with review of deliverables

In total to date: 40+ committees, 400+ members



SHRP 2 Safety Research Program

Naturalistic Driving Study and
Complementary Roadway Database



SHRP 2 Safety Research Program GOAL

Greatly increased knowledge of driver behavior 

How the driver interacts with and adapts to the vehicle, 
 roadway characteristics, traffic environment, traffic 

 controls, weather, etc.

Differences in crash risk associated with these interactions
Proposed countermeasures based on the findings



To achieve these goals –

 
naturalistic driving study (NDS)

Instrumented vehicles: continuous recording of video and sensor 

 data 

Driver assessment tests for primary drivers

Detailed crash investigations for selected crashes

Roadway/roadside characteristics and features from mobile data 

 collection vans and external sources

NDS + Roadway Data anticipated to be > 1 petabyte of data

Naturalistic Driving Study 



~ 2000 instrumentation packages  (DAS) operating  over 2 
 years 

~ 3100 participants

6 sites 

Passenger cars, vans, SUVs, pick ups

Naturalistic Driving Study 
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Naturalistic Driving Study (NDS)





 

Multiple Videos
•

 

Algorithm: Head Pose Monitor
•

 

Algorithm: Lane Tracker
•

 

Algorithm: Driver ID 


 

Accelerometer Data (3 axis) 


 

Rate Sensors (3 axis)


 

GPS


 

Latitude, Longitude, Elevation, Time, 

 
Velocity



 

Forward Radar


 

X and Y positions


 

X and Y velocities 


 

Cell Phone


 

ACN, health checks, location 

 
notification



 

Health checks, remote upgrades



 

Illuminance

 

sensor


 

Passive alcohol sensor


 

Incident push button


 

Video


 

Audio (only on incident push 

 
button)



 

Turn signals


 

Vehicle network data


 

Accelerator


 

Brake pedal activation


 

ABS


 

Gear position


 

Steering wheel angle


 

Speed


 

Horn


 

Seat Belt Information


 

Airbag deployment


 

Many more variables…

Data Acquisition System (DAS)



Project S04: Acquisition of  Roadway Information

S04A: Roadway Information Database Developer, Technical 

 Coordination, Quality Assurance for Mobile Data Collection
$1.0 million

Start date: 5/4/2010

S04B: Mobile Data Collection 
$3.5 million

RFP & Q released to short list 
ETG: November 9‐10, 2010

Anticipated start date: Spring 2011

Roadway Database



SHRP 2 Safety Research Program
 Timeline

Analysis

Track 2: Site-Based Study

Revised April 2010

S02: Develop NDS 
Analysis Plan

S08: NDS Analysis (multiple 
awards)

S09: Site-Based Video 
System Design and 

Development

Extension 
(approved 

September 2008)

S10: Site-Based Field Study  
(contingent project)

Roadway 
Data

S03: Roadway 
Measurement System 

Evaluation S04B:  Mobile Data 
Collection

S01: Develop NDS Analysis 
Methods (4 projects)

2013

Study 
Design & 

Data 
Collection

S05: Naturalistic Driving 
Study Design S12A: DAS 

Procurement

S06: Technical Coordination and Quality Control

S04A:  Roadway Database and S04B Quality 
Control

SHRP 2 Safety Research Program

2007 2008 2009 2010 2011 2012

S07 NDS Sites



Assessing the Needs of Roadway Information Database 

 Users

http://onlinepubs.trb.org/onlinepubs/shrp2/NDS_FAQs.pdf



SHRP 2 S-04A
Roadway Information Database 

Development and Technical 
Coordination and Quality Assurance of 

the Mobile Data Collection Project 
(S04B)



Team
Research



Research Team

SHRP II Monitor and Technical Panel

Omar Smadi, Project PI

CTRE Team:
Shauna Hallmark
Reg Souleyrette

Zachary Hans
Neal Hawkins
Nick Burdine

Nick Hinnerichs

Cambridge Systematics, Inc Team:
Anita Vandervalk‐Ostrander

Bruce Spear
Sheldon Brown

Sarahjoy R. Crewe
Kim Hajek

Kevin Howard
Michael Peacock

Dena Snyder
Capton Siluvairajan 

Project Advisory Team:
Paul Jovanis
Val Noronha



Webinar Objectives

•
 

Project S04A introduction

•
 

Prioritization process

•
 

Survey



Goals
Research



S04A

Goal
 

is to design, build, and populate a Roadway 
Information Database:

With data from the mobile data collection project (S04B) 
and other existing roadway data from government, public, 
and private sources.

The database should link the roadway data to the 
Naturalistic Driving Study data (S07) to facilitate safety 
analysis.



Roadway Data Naturalistic Driving 
Data

S04A Image Source: VTTI

S08



Objectives
Research



S04A

Objectives:

Develop a data collection strategy for roadway information 
that complements the SHRP 2 Naturalistic Driving Study and 
supports exposure-based risk analysis as well as other 
safety analysis.

Develop method(s) for linking roadway information with the 
Naturalistic Driving Study Database for analysis purposes.

Provide coordination and quality assurance for the 
collection and delivery of data by the S04B mobile roadway 
data collection contractor(s).

Develop and populate the SHRP 2 Roadway Information 
Database.



S04A

Objectives:

Manage the Roadway Information Database for the 
duration of the SHRP 2 program.

Support data analysis efforts requiring roadway data for the 
duration of the SHRP 2 program.

Develop a long-term plan for database management and 
stewardship after the SHRP 2 program.



Approach
Research



•
 

Location referencing and its impact on the data 
collection through the S04B project and data coming 
from different sources; this will also impact the database 
linkage to the S06 data

•
 

Quality assurance of the S04B contractors

•
 

The availability of additional data sources to supplement 
S04B data collection effort

•
 

Data management

Approach
Our research approach will be guided by providing 
solutions to the following issues that have the potential to 
negatively impact the results from the S04A project:



Provide the best quality data on roadway 
information (available from other sources 
or through S04B), in a GIS database that 
is linked to the naturalistic driving study 
data for the six sites in S06



Tasks 1 through 4:

Task 1: Define Users’
 

Data and Analysis Requirements

Task 2: Data Discovery

Task 3: Determine Capabilities of Mobile Data Collection 
Vendors

Task 3A: Evaluate additional data from S03 Rodeo participants

Task 4: Develop a Roadway Data Prioritization Scheme 
and the Overall Data Collection Strategy

Task 4A: Provide technical support to SHRP 2 to develop the 
S04B RFP&Q and review proposals

Requirements Analysis and Data Collection Strategy 
(May to December 2010)



Tasks 5 through 9:

Task 5: Database Design and Specifications

Task 6: Acquire Existing Data

Task 7: Build and Populate Database

Task 8: Database Management for Duration of SHRP 2

Task 9: Long-Term Data Management Plan (Beyond 
SHRP 2)

Roadway Information Database



Tasks 10 through 13:

Task 10:
 

Mutual Communication Plan with S04B

Task 11:
 

Develop Data Collection Plan for S04B Mobile 
Data Collection

Task 12:
 

Develop Quality Assurance Plan

Task 13:
 

Technical Coordination and Quality Assurance 
for Mobile Data Collection in Project S04B

Data Collection and Quality Control

Project Management

Task 14:
 

Project Management



SHRP 2 S-04A
Roadway Information Database 

Development and Technical 
Coordination and Quality Assurance of 

the Mobile Data Collection Project 
(S04B)



Roadway Data 
Discovery

SHPR 2 S04a:  Webinar to Prioritize 
Data Elements

Zachary Hans
September 30, 2010



Methodology

1.
 

Introduce S04a to data proprietors
–

 
Initially, state DOT

2.
 

Share data discovery worksheet

3.
 

Conduct site visit, meet with agency staff
–

 
May include multiple agencies 

4.
 

Request additional contact information

5.
 

Repeat 1 ‐
 

4

6.
 

Obtain & evaluate metadata, data



Data Discovery Worksheet



Example Agency Involvement

Agency Type Number of 

 
Agencies

Preliminary 

 
Contacts

Federal 1 1

State 1 15

County 7 8

City 1 4

MPO/RPO 4 5

Other 2 2



Data Discovery Status

Site Meeting –
Oct/Nov
Contacts

 

– 14

Webinar

 

–

 

State
Site Meeting –

 

Future
Contacts

 

– 20

Site Meeting –

 

State DOT
Data/Metadata

 

–

 

State, Local
Contacts

 

– 22 Site Meeting –

 

State DOT, Local
Data/Metadata

 

–

 

State, Local
Contacts

 

– 37

Site Meeting – October
Data/Metadata

 

–

 

State
Contacts

 

– 10

Site Meeting –

 

State DOT, Local
Data/Metadata –

 

State, Local
Contacts

 

– 23



Data Discovery Evaluation Criteria

•
 

Existence

•
 

Timeliness – with respect to NDS

•
 

Consistency

•
 

Completeness

•
 

Accuracy – SHRP2 requirements

•
 

Accessibility – licensing & data sharing

•
 

Integration

…within and among sites



Method to Identify 
and Initially Prioritize 

Roadway Data 
Elements for Mobile 

Mapping
SHPR 2 S04a:  Webinar to Prioritize 

Data Elements

Shauna Hallmark
September 30, 2010



Objective

•
 

Identify roadway data elements necessary to conduct 
 analyses with the NDS data

•
 

Meet user needs
–

 
Immediate users (S08 researchers)

•

 

Analyses relevant to stakeholders needs
–

 

Reduce severe crashes with emphasis on roadway departure and 

 
intersection crashes

–
 

Future users
•

 

Numerous types of analyses
–

 

Safety
–

 

Air quality
–

 

Asset management
–

 

Human factors
–

 

Travel demand
–

 

Traffic operations



Other researchers (such as 
human factors, policy, and 
social science researchers) 
who likely have less 
experience or familiarity with 
roadway data

Approach:

Identify User Groups:

Existing

 

users of roadway data

Future

 

users of roadway data

Those who focus on the 
roadway side and have a 
high level of familiarity with 
roadway data



Sources of Roadway Data 

•
 

State and local roadway data

•
 

Mobile mapping data collected under S04a

•
 

Reduced data & video log

•
 

Reduced from DAS forward view

•
 

Other sources (i.e. Google)



Forward view from DAS (Image source: VTTI 

Road view (Image source: Google

Shoulder Type from Iowa DOT roadway data



Identification of Potential Roadway 
 Data Elements

•
 

Developed initial list based on team’s 
 expertise in roadway safety issues

•
 

Reviewed 448 research questions from S01, 
 S02, and S05

•
 

Conducted comprehensive literature review 
 on roadway departure and intersection safety



Identification of Potential Roadway 
 Data Elements (cont)

•
 

Reviewed elements included in:
–

 
Highway Safety Information System (HSIS)

–
 

Model Inventory of Roadway Elements (MIRE)

–
 

Model Minimum Uniform Crash Criteria (MMUCC)

•
 

Identified users not represented, conducted 
 survey directed at those users

•
 

Developed final list of roadway data elements

•
 

Collapsed items that were similar 



List of Roadway Data Elements

•
 

Previous steps resulted in master list of data 
 elements



List of Roadway Data Elements

•
 

Updated list

•
 

Typically includes type and location of 
 element

•
 

Elements that can be obtained from other 
 data elements removed ( i.e. total paved 

 width = paved lane width + paved shoulder 
 width)



Need for Prioritization

•
 

Meet needs of users (now and for the 
 foreseeable future)

•
 

Resource constraints for mobile mapping ($$)
–

 
Miles of data collected

–
 

Number of data elements collected

•
 

Given limited resources, collect most 
 important roadway data elements



Methodology to Prioritize

Not necessarily in order of importance

•
 

Available with reasonable accuracy in state or 
 local databases

•
 

Highly relevant to preventable severe crashes

•
 

Importance of data element in MIRE 
 (represents large number of users)

•
 

Included in MMUCC and HSIS

•
 

Consensus in literature on importance



Methodology to Prioritize (cont)

•
 

Difficulty/practicality of collecting
•

 
Cost
–

 
Benefit of collecting to cost

–
 

Marginal cost 

•
 

Temporal nature of feature 
–

 
changes in short‐term

–
 

Features collected with mobile mapping possibly 
 different when instrumented vehicles are on the 
 road



Methodology to Prioritize (cont)

•
 

Can be reasonably obtained from other data 
 sources

–
 

Forward view of instrumented vehicle

–
 

Google

•
 

Input from users/stakeholders
–

 
Purpose of webinar



Initial High Priority List

•
 

Horizontal curvature:
–

 
Radius 

–
 

Length
–

 
PC 

–
 

PT
–

 
Direction of curve (left 

 or right based on 
 driving direction)

•
 

Grade
•

 
Cross‐

 slope/Superelevation
•

 
Center of intersection

•
 

Lane information
–

 
Number

–
 

Width
–

 
type (turn, passing, 

 acceleration, car pool, 
 etc…)

•
 

Shoulder type/curb (and 
 paved width if it exists)

•
 

Speed limit sign 
 location

 
(R2‐4 Series) 

 and speed limit



Next Steps

•
 

Rank data elements based on prioritization

•
 

Work with S04b vendors to determine final 
 list based on priority and cost

•
 

Identify accuracy for selected data elements



http://www.surveymonkey.com/s/shrp04a
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