
Call for Entries!
Transportation Innovation Conference

STUDENT POSTER
COMPETITION
Cash prizes for 1st, 2nd, & 3rd Place posters!

You are invited to submit a research poster on a transportation
topic, to be presented at the MassDOT Transportation
Innovation Conference Student Poster Competition.

Please submit poster title & abstract (250 words max)
Email to:  Karen Dodge at umtcTraining@umass.edu

ABSTRACT DEADLINE: Friday, March 20, 2020

The Student Poster Session and public voting will take place during the 
Conference Reception, on Tuesday, April 7th (4:30-6:30PM).

Posters will remain on display until the end of the conference on April 8th.

The Knowledge Corridor is positioned between the two major cities of 

Boston and New York, with several smaller cities in between.

Connecting the highly educated Knowledge Corridor region to the 

surrounding urban job centers may hold great economic potential for the 

region.

Bicycle Transportation Research:

Researching the environmental, economic, and social aspects of bicycling

www.ecs.umass.edu/umtc

University of Massachusetts Transportation Center

Department of Civil & Environmental Engineering

Nicholas Fournier, Katerina Deliali, Eleni Christofa, PhD and Michael Knodler, PhD 

Department of Civil and Environmental Engineering

Safety Analysis of Bicycle Infrastructure

Treatments

Bicycle Safety Analysis and Modeling

Multi-modal Integration, Access, and Mobility
Data Fusion to Unveil Bicycle Mobility Patterns 

echristofa@engin.umass.edu, nfournie@umass.edu, aiadeliali@umass.edu

Developing data fusion frameworks to model demand and route choice behavior using  advanced data management and 

statistical methods. 

Modeling bicycle-vehicle interactions and assessing bicycle exposure in 

crash rates. 

Assessing driver behavior at new and often unfamiliar bicycle infrastructure 

treatments, such as bike boxes, cycle tracks, and bike lanes, with the use of 

driving simulation. 

Addressing the “first/last mile” problem by integrating bike share and transportation network companies (e.g., Uber, Lyft) 

in the transit system as access modes. 

This integration can not only improve ridership, but enable performance of transit itself to be improved, further 

benefiting ridership.

The driving simulator at UMass’ 

Human Performance Laboratory is a 

full scale vehicle surrounded by 

high-definition screens which 

project a simulated driving 

environment.

Nearly any driving scenario can be 

simulated and tested while driver 

behavior and eye movements are 

recorded.

A sinusoidal model 

accurately predicts 

seasonal bicycle 

demand.

A new crash rate which accounts for both bicycles 

and vehicle exposure.

Mapping of 
Count and 
Crash Data 
in 
Cambridge, 

MA.Source: http://www.humantransport.org/
Source: http://streetsmarts.bostonbiker.org/

Illustration of data fusion for bicycle mobility 

patterns.

Comparison of crash rates by intersection treatment.

Capital bike-share demand and  sinusoidal 

estimate, Washington, D.C.
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Sinusoidal demand model 

for Portland, OR.
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PERCEPT Indoor Navigation System for Blind and Visually 

Impaired Users in Large Transportation Hubs 

www.perceptwayfinding.com 

Aura Ganz, James Schafer, Yang Tao, Zhuorui Yang (University of Massachusetts Amherst),  

Charlene Sanderson (Orientation and Mobility Consultant, Massachusetts), Larry Haile (Assistive Technology Consultant, Massachusetts) 

ganz@umass.edu 

Background Blind and Visually Impaired Indoor Wayfinding 

The World Health Organization reported that 285 million people are estimated to be 

visually impaired worldwide: 39 million are blind and 246 million have low vision 

(World Health Organization, 2016).  
•  There is a recognized positive correlation between independent travel 

employment and issues of social equity.  
•  Independent navigation through unfamiliar indoor spaces is beset with barriers 

for BVI individuals •  A task that is trivial and spontaneous for people without disabilities, has to be 

planned and coordinated with other individuals for the BVI population  

•  Although many improvements and aides are available to assist BVI individuals 

in outdoor settings, there has yet to be developed a reliable system that combines 

independence with accuracy and affordability for indoor navigation 

Overview 
In this poster we introduce second generation of PERCEPT indoor navigation system 

deployed in North Station subway in Boston and the successful experimental results 

with Blind and Visually Impaired (BVI) users. This is the first time PERCEPT system 

is deployed in a large venue such as North station which is a crowded open space 

multimodal transportation hub. Using Bluetooth low energy tags we can localize the 

BVI users in real time. Given the user location, PERCEPT provides the BVI user with 

detailed landmark based navigation instructions to the chosen destination. Our 

experiments show that using PERCEPT system, the users can successfully and 

independently reach their chosen destination. All participants were very satisfied with 

PERCEPT and thought it was easy to learn and had a friendly user interface.   

How PERCEPT  App Works 

Location of Study Site 

Study Trials Overview and Results 

PERCEPT Space Deployment of Bluetooth Low Energy (BLE) tags throughout indoor environment. 

•  148 BLE were deployed in North Station subway 

•  BLE Tags require no power source and have average battery life of 5 years 

Trial Composition Each PERCEPT trial participant must be legally blind and unfamiliar with the North Station Subway.  The trial is 

composed of three parts:  •  Hands-on Orientation: Study participant is seated and given a hands-on tutorial on use of  the PERCEPT App from 

the trial proctor. Once the user is comfortable with use of the PERCEPT application the trial begins. 

•  PERCEPT Trial: Study participant is asked to complete 4 navigation tasks within North Station subway. The study 

participant must complete each task by only relying on their mobility skills and the PERCEPT app. The trial portion 

is complete once the user has completed all four tasks or the participant has decided to stop. 

•  Post Trial Questionnaire:  Participant is administered a qualitative questionnaire to collect the feedback and 

experience with PERCEPT. 

Acknowledgement 

We selected North Station in Boston Massachusetts as an evaluation site for PERCEPT due to the following reasons: 

•  Multi-modal hub for subway, commuter rail, bus, and Amtrak lines 

•  Considerable foot traffic with often crowds of people waiting along the subway platform 

•  Large complex layout, with vast open areas ~220,000 ft2 

PERCEPT Indoor Wayfinding 
PERCEPT has a number of features and advantages: 

•  Empowers BVI to independently navigate in unfamiliar indoor environments 

•  Is an Orientation Aid used in conjunction with mobility aids 

•  Affordable to BVI user: it is a Smartphone App 

•  Co-Designed with Certified Orientation and Mobility Specialists (COMS) from 

Massachusetts Commission for the Blind 
•  Has successful trials conducted at UMass and MBTA subway stations with over 

65 BVI human subjects 

Core System Components 

Open PERCEPT Application Select ’Start Journey’ From Main Menu Select Your Desired Destination Receive Detailed Instructions To Destination 

PERCEPT Navigation Instructions 

Wayfinding instructions are automatically generated through PERCEPT 

Navigation Instruction Generation Algorithm. 
•  Over 2,800 unique detailed instructions generated in 5 minutes in North 

Station subway 

PERCEPT Smartphone Application 

User-friendly and accessible smartphone application on iOS and Android devices 

•  Uses Voice Feedback Accessibility and Large Fonts Services on the smartphone 

•  User Centric design to improve apps usability 

•  No Internet is required to use the application 

Trial Results All 6 trial participants (P1 – P6) completed each of the 4 navigation tasks independently.  

Statements	
Average	
Score	

P1	 P2	 P3	 P4	 P5	 P6	

Easy	to	learn	how	to	use	system	
9.5	 10	 10	 10	 10	 8.6	 8.6	

Easy	to	use	the	system	
9.5	 10	 10	 10	 10	 8.6	 8.6	

Trial	design	was	easy	to	complete	
9.0	 8.6	 8.6	 10	 10	 10	 7.1	

Easy	to	use	User	Interface	
9.3	 10	 8.6	 10	 10	 7.1	 10	

System	provided	sufficient	
re-orientaHon	informaHon	
when	lost	

7.9	 7.1	 10	 10	 8.6	 4.3	 7.1	

I	am	confident	I	will	reach	
the	desHnaHon	using	the	system	

9.5	 8.6	 10	 10	 10	 10	 8.6	

This project was supported in part by Grant 80424 from the Massachusetts Department of Transportation. The content is 

solely the responsibility of the authors and does not necessarily represent the official views of the Massachusetts 

Department of Transportation. 

5G Mobile Evolution Lab Department of Computer Systems & Electrical Engineering 

“ I truly believe that PERCEPT is the gateway to independence.  Spontaneity is often an 

unreachable ideal for people like myself. I personally feel like I could go to places without much 

prior planning now, knowing that I would have complete independence within stations I have 

never been to. “ 

“The Percept application gave me clear easy to understand directions of where to go in the 

station.  My biggest challenge was telling people around me who wanted to offer me help that 

I was doing fine on my own, and thanked them for their assistance.“ 
“The PERCEPT system just fills in the blanks for me. The PERCEPT system gives me enough 

information about where I'm at, the direction I'm headed, the landmarks I'm encountering.  It 

even gives me compass directions and it allows me to get to my destination with just a few 

swipes on an iPhone.” 
  

Elise 

Jonathan  

Darren 

Study Trials Overview and Results 

* Likert scale results (1-7)  normalized on scale 1-10  

“The system is fantastic, as it allows me to orient myself, find reliable and consistent directions, 

and move gracefully through a space without forcing me to waste extra time learning how the 

space is set up. It creates efficiency and convenience for me to move through a space 

effectively when I'm unfamiliar. ”   
William 

Study Participant Testimonials 




