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Public transportation is a major key to 

independence, productivity , and community 

participation for people who are blind or 

severely visually impaired.

The American Foundation for the Blind

Accessible Mass Transit 



Locating bus stops is a significant access 

barrier often because the bus stops are not 

clearly marked with non -visual indicators or 

are placed inconsistently off roadways. 

The American Foundation for the Blind

Accessible Mass Transit 



R.G. Golledge et al

Attitudes of Visually Impaired Persons Toward the Use of Public Transportation

J. of Vision Impaired & Blind, 1997

In a survey of 55 persons with visual 

impairments, 85% reported difficulties in 

finding public transit pick-up points such as bus 

stops 



Navigating to a Bus Stop

1) Determine bus route

2) Find appropriate stop

3) Get on correct bus

4) Get off at correct stop



Navigating to a Bus Stop

1) Determine bus route

2) Find appropriate stop

3) Get on correct bus

4) Get off at correct stop





Mobile auditory guide 

with GPS

Online public transit

trip planner

Roles of Technology



Mobile auditory guide 

with GPS

Roles of Technologies

dataRequire

Online public transit

trip planner

t o build upon



Mobile auditory guide 

with GPS

Roles of TechnologiesData Sources

City government

on-site auditing

Mobile 

crowdsourcing

Crowdsourced

virtual auditing

Online public transit

trip planner

data



Mobile auditory guide 

with GPS

Websites with 

accessibility information

Roles of Technologies

City government

on-site auditing

Mobile 

crowdsourcing

Crowdsourced

virtual auditing

Data Sources

data



What landmarks are useful for 

people with visual impairment to find bus stops?



Can we use Google Street View to find bus stops and 

identify surrounding bus stop landmarks?

Can crowd workers find bus stops and landmarks?





Online Trip Planner
King County Metro Transit





Location of the bus stop

Absence/Presence of a shelter

Some accessibility information

Not all public transit organizations provide such information



Location of the bus stop

Absence/Presence of a shelter

Some accessibility information

Not all public transit organizations provide such information

Also, this information is still fairly coarse



Mobile Crowdsourcing
GoBraille[Azenkot2011]; StopFinder[Prasain2011]



Mobile Crowdsourcing
GoBraille[Azenkot2011]; StopFinder[Prasain2011]

Users can provide bus stop 

information while they are 

waiting for the bus

The system requires users 

to be on-site



Crowdsourcing & Google Street View
Hara K., Le V., and Froehlich J.E.[ASSETS2012, CHI2013]



Crowdsourcing & Google Street View
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Amazon Mechanical Turk is an online labor market 

where you can hire workers to complete small tasks





RQ1: What landmarks are useful for finding bus stops?

RQ2: Can we use Google Street View to find bus stops and landmarks?

RQ3: Can crowd workers find bus stops and landmarks?
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Study Method

Phone-based semi-structured interviews

We recruited 18 people with visual impairments. 

Of these, 7 had no functional vision

Age ranged from 24 to 67

Each session took ~40 minutes

Study 1: Formative Interview



We askedê

Study 1: Formative Interview



Patterns of public transit use



Challenges experienced



Coping strategies



Importance of landmarks



Formative Study Findings

To find bus stops, participants mentioned using 

walking directions from transit trip planners 

Once participants reached the vicinity of the stop, 

they commonly searched for landmarks

Study 1: Formative Interview



There's really no rhyme or reason for where they 

put bus stops. And there's no way toêtell where a 

bus stop [is], 'cause you don't ever know where 

the pole is, or how it's marked , or... anything 

like that. 

Participant 3

Age: 63, Blind

Study 1: Formative Interview



I look for landmarks... like a bus shelter at a 

certain place... or if there's a hedge, like bushes 

in front of a certain place and right by those 

bushes there's a newspaper rack or something 

like that then I know that it's my stop. 

Participant 14

Age: 55, Blind

Study 1: Formative Interview



Bus Stop Sign

Bus Stop Sign Bus Stop Shelter Bench Trash Can Newspaper Box Traffic Sign
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Trash Can / Recycle Can

Bus Stop Sign Bus Stop Shelter Bench Trash Can Newspaper Box Traffic Sign



Mail Box / Newspaper Box

Bus Stop Sign Bus Stop Shelter Bench Trash Can Newspaper Box Traffic Sign



Traffic Sign / Pole

Bus Stop Sign Bus Stop Shelter Bench Trash Can Newspaper Box Traffic Sign



Information about landmark is useful, but not readily available

Study 1: Formative Interview



Can we collect these data from Google Street View?



Can we collect these data from Google Street View?

How well does the Street View data reflect 
the current state of physical world? 



Vs.Vs.



STUDY ONE:
FORMATIVEINTERVIEWSTUDY

STUDY TWO:
BUSSTOPAUDITING

STUDY THREE:
MECHANICALTURKSTUDY



Two groups of our research team visited and took 

pictures of bus stops across4 areas

1. Collecting bus stop pictures

Study Method

2. Coding bus stop landmarks

We counted number of bus stop landmarks in 

Street View images and physical audit pictures

Evaluated the concordance between Street View images 

and physical audit using Spearman rank correlation 

Physical audit pictures

Study 2. Bus Stop Audit


