
ATTRI Project Update Webinar 4 –
Safe Intersection Crossing

Carnegie Mellon University

February 8, 2018



Navigating Adobe Connect

Shortcuts for navigating pods, menus, and windows

Result Windows Mac OS

Toggle between notification 
window and meeting room

F8 F8

Display application menu 
bar for keyboard navigation

Ctrl+Space Command+F2 

Move focus to next / 
previous pod

Ctrl+F6 / Ctrl+Shift+F6 Command+F6 / 
Command+Shift+F6

Display pod menu for 
keyboard navigation

Ctrl+F8 Command+F8 

Please refer to page 8 of the Adobe Connect User Guide for a 
complete list of shortcuts. The following link was sent to all 
registrants via email:  
http://help.adobe.com/en_US/connect/9.0/using/connect_9_help.pdf



Agenda

• Welcome and Introductions
□ Kevin Viita, ITS America

• ATTRI Program Overview and Status
□ Bob Sheehan, USDOT ITS-JPO
□ Govind Vadakpat, USDOT FWHA

• Safe Intersection Crossing
□ Stephen Smith, CMU 

• Q&A
□ Kevin Viita, ITS America



Accessible Transportation Technologies 
Research Initiative (ATTRI) seeks to remove 

barriers to transportation by leveraging 
advanced technology to enable people to 
travel independently anytime of the day to 

any destination, regardless of their 
individual abilities. 

ATTRI’s Vision



• 56.7 million; 19% US population
• Unemployment Rate – 13.2 %; Income: $38,400 ($61,000)
• Poverty: 24.7% (9.0%)
• Rise in Autism: 1 in 150 (2000) to 1 in 68 (2010) 
• Fed expenditures: $226 B (2002); $357 B (2008)

• 21.4 million Americas are Veterans 
• Disability claims: 104,819 (2006) vs. 634,743 (2012); 45% of eligible 

Veterans file claims for disability
• 2.6 million deployed in 2012, 
• Spending: $0.93 billion (2006) vs. $5.95 billion (2012)

• 43.1 million age 65 + in 2012 or 1 in 7 people,  Expected to reach 
72.1 M by 2030

• Disability rates rise as people get older
• 28% live alone 

The Challenge



2x

consider it a 
significant 
problem in 
accessing jobs 

The Transportation Challenge

76% 29%

people say it 
is important 
to their Daily 
Living Needs

say it is 
important to 
their job 
search



User Driven Application 
Development



Challenge and Opportunity

Targeted 
Populations

Persons with 
Disabilities

Veterans with 
Disabilities

Older
Adults

Types of
Disabilities Vision Mobility Hearing Cognitive

Enabling
Technologies

ITS,
Wireless 
& Sensors

Connected 
Vehicles

Automated 
Vehicles/ Personal 

Mobility

Robotics, 
Artificial 

Intelligence

Accessible 
Data



Application Priorities & Consideration

Smart Wayfinding 
& Navigation Systems

Pre-Trip Concierge & 
Virtualization Robotics & Automation Safe Intersection Crossing

• Wayfinding and 
navigation systems for 
indoor and outdoor use

• Wearable technologies
• Community navigators

• Pre‐trip and in‐route 
traveler information

• Connected travelers
• Virtual caregiver help for 

pre‐trip planning an on 
route support

• Assistive and collaborative 
robotics to enhance mobility

• Ability to plan and execute 
trips, associated services

• Transformative 
transportation alternatives

• Intersection crossing 
assistance for all travelers

• Pedestrians interface with 
traffic signals, vehicles and 
nomadic devices

• Guidance, notifications and 
alerts for optimization



ATTRI Application Development: 
Safe Intersection Crossing

• Enables pedestrians to connect 
mobile devices to vehicles and 
infrastructure 

• Delivers context-based information 
helping to cross an intersection 
safely

• Provides guidance notification and 
alerts in accessible communication 
formats.

Safe Intersection Crossing



ATTRI Complete Trip



The objective of ATTRI BAA is to put contracts in place that will:
• Develop applications in three of the ATTRI priority application 

areas:
o Aimed to advance the current knowledge and state-of-the-

art in the sciences and technologies employed in the 
planning, design, construction, operation, maintenance and 
management of accessible transportation

oApplication development will include prototyping, 
demonstration and evaluation 

• Collaborate with other application development areas under 
the ATTRI program

Broad Agency Announcement 
(BAA) 



• USDOT BAA:
oApplication development for:

o Wayfinding and Navigation, 
o Pre-Trip Concierge and Virtualization, and
o Safe Intersection Crossing

• NIDILRR/HHS FOA
oApplication Development for:

o Robotics and Automation for Accessible 
Transportation

Acquisition Approach



ATTRI Application 
Development Awards



ATTRI Application 
Development Awards



Application Development Projects:

Connecting Pedestrians with Disabilities with Adaptive Signal 
Control for Safe Intersection Crossing and Enhanced Mobility 



Safe Intersection Crossing

• Develop prototype DSRC-
based mobile app for 
pedestrians with disabilities that 
allows direct interaction with the 
intersection

• Integrate with Surtrac adaptive 
signal system to enable safe 
and efficient intersection 
crossing

• Demonstrate and evaluate 
safety/mobility advantages



Project Organization

• Carnegie Mellon University is the lead organization on this 
project, with Booz Allen Hamilton managing the  design 
documentation and prototype evaluation efforts. 

• We are partnering with Diyunu Consulting LLC to engage 
users from the local disabled community, with Diyunu and 
Prime Access Consulting on design and implementation of 
the mobile app’s user interface, and with InTec LLC for project 
management support.

• Rapid Flow Technologies LLC is providing in-kind support for 
developing back end traffic signal control functionality, and both 
the City of Pittsburgh, and the Port Authority of Allegheny 
County are providing support to enable live field testing of the 
technology



Background:
Scalable Urban Traffic Control

• Goal: Real-time optimization 
of urban road networks

• Technical Approach:
Collaborative online planning
□ Decentralized control
□ Coordinated Action





Setup in the Field

Video Camera
(Detection) 

IP Radio
(Comms to Neighbors)

DSRC Radio
(Comms to 
Vehicles)

Controller

Surtrac
Processor





Proposed Pedestrian-to-
Infastructure Capabilities

• Provide pedestrians with the ability to directly communicate 
personalized crossing constraints to the intersection and to 
directly influence traffic control decisions to ensure safe 
crossing

• Communicate intersection geometries to pedestrians to 
facilitate navigation via mobile app homing features

• Use provided route information to anticipate pedestrian 
arrival at intersections and streamline crossing time. 

• Actively monitor pedestrian crossing progress and 
dynamically extend the green time if necessary

• Use real-time bus arrival information to better coordinate 
pedestrian bus connections



Expected Impacts

• Increase in perceived safety and reduction in pedestrian 
stress

• Decrease in intersection crossing incidents.
• Decrease in overall intersection crossing time at a given 

intersection
• Reduction in overall pedestrian travel time through the 

local neighborhood if pedestrian routes are communicated
• Reduction in pedestrian waiting time for the bus, once 

real-time bus information is integrated to synchronize 
pedestrian and bus arrivals.







• Iterative Prototype Development
□ [2/18] Demonstration of basic safe 

crossing capability
■ App communication of crossing 

direction/speed
■ App support for orienting to cross 

and signaling to start
□ [4/18] Demonstration of capability to 

monitor pedestrian crossing progress 
and dynamically extend crossing time

□ [5-7/18] Pilot test and evaluation 

Year 1 Plans



• Workshop held with local disability community in October 
to determine user requirements

• App UI design reflecting workshop feedback complete
• Initial iteration of prototype under development

Status
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•Sign up for Friends of ATTRI’s listserve
•Attend next ATTRI’s webinar on NIDILRR 
Robotics and Automation

•Participate and give feedback on ATTRI 
technology development

• “ATTRI Complete Trip” demonstrations and 
testing

•ATTRI website for updates and resources

Stay Engaged!

https://www.its.dot.gov/research_areas/a
ttri/index.htm


