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Need Statement Title: 

Deploy and Test a Smartphone Based Accessible Traffic Information System for the Visually 
Impaired 

   
Need Statement:  Describe the problem or the opportunity.  Include background and objective. 

An increasing number of Accessible Pedestrian Signals (APS) have been installed at new or 
upgraded intersections to assist people with vision impairment to navigate streets. For un-
signalized intersections and intersections without APS, people with vision impairment have to 
rely on their own orientation and mobility skills to gather necessary information to navigate to 
their destinations 
 
We have developed a smartphone-based accessible pedestrian system to support wayfinding 
and navigation for people with vision impairment at both signalized and un-signalized 
intersections. A digital map was also created to support the wayfinding app. Our system allows 
a visually impaired pedestrian to receive signal timing and intersection geometry information 
from a smartphone app for wayfinding assistance. A beacon using Bluetooth Low Energy 
(BLE) technology was also developed to help identify a pedestrian’s location when he or she is 
traveling in a GPS unfriendly environment. A network of Bluetooth beacons allows us to make 
sure that correct traffic information is provided to the visually impaired at the right location. 
 
We propose to leverage our previous development by installing our system at a number of 
intersections (including both signalized and unsignalized) in downtown Stillwater, where 
MnDOT operates the signalized intersections. We wish to interface with MnDOT traffic 
controllers to broadcast traffic signal phasing and timing (SPaT) information through a secured 
and private wireless network for users who are visually impaired. We wish to test the 
smartphone based accessible system with visually impaired users to evaluate the effectiveness 
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and usefulness of the system in supporting their wayfinding and navigation while travelling 
through several contiguous signalized and un-signalized intersections in what is typically a 
GPS-unfriendly environment. 
 

 
Provide a summary of the potential benefits: 

This proposed approach will allow state, county, or local agencies to provide a more complete 
and accessible solution to the visually impaired community, thus improving their mobility and 
independence in using the transportation system. Furthermore, this project will evaluate the 
efficacy of VPN to provide a secure wireless environment for communicating with traffic signal 
controllers. In addition, our approach can also be applied for providing the visually impaired 
with sidewalk work zone bypass or bus arrival information at bus stops. 

 
How does this project build upon previous research (include title or reference to a completed 
research effort)? 

Using Smartphone App to Help the Visually Impaired Navigate Work Zones Safely 
 
Provide names to consider for a technical advisory panel:  

Cory Johnson, MnDOT OTST ITS 
Steve Misgen, MnDOT Metro Traffic Engineer 
Ken Johnson, MnDOT OTST Work Zone, Markings, and Traffic Devices Engineer 
Sue Zarling, MnDOT OTST Traffic Signals 
Kevin Schwartz or Nicole Stromgren, Metro Traffic Signals 
Melissa Barnes, MnDOT OTST Pedestrians 
City of Stillwater representative? 
Washington County representative? 
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