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Benefits of transit

� Societal Benefits

� Congestion reduction

� Reduced gasoline consumption

� Reduced emissions

�Mobility to non-drivers

� Compact sustainable communities

� BUT to customer - transit must be

fast, comfortable and reliable

Motivation

� The goal of OneBusAway is to help provide a 
better experience for transit riders, and to 
encourage more people to use public transit.

� Focus on:

� Real-time arrival information

� Innovative technical solutions

� Usability

� Free and open
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How is OneBusAway changing user perceptions 
and behavior with respect to public transit?

Impacts of OneBusAway

Assessing Behavior Change

� August 2009 survey of OneBusAway users

� 488 responses

� Specific questions about OneBusAway:

� “Now that you’ve been using OneBusAway, how has 
______ changed?”

� Satisfaction with transit, Usage of transit, Wait time, 
Perceptions of Safety, Walking

� Caveats: self-report, no control group
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Change in Satisfaction

“I no longer sit with pitted 
stomach wondering 
where is the bus.  It's 
less stressful simply 
knowing it's nine 
minutes away, or 
whatever the case.”

Change in Usage

“While my work usage 
was pretty much on a 
fixed schedule, 
OneBusAway has made 
impromptu trips much 
more convenient.”
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OneBusAway Evaluation

� Perception of Safety

� 79% no change

� 18% somewhat safer

� 3% much safer

� Safety correlated 
with gender

� χ2=19.458

� p-value=0.001

0% 50% 100%

Men

Women

Somewhat Less Safe

No Change

Somewhat More Safe

Much Safer

The Catch

� Self-report, no control

� Tricky for quantitative results like # of trips, wait 
times, walking

� Can we more accurately measure how 

OneBusAway is changing behavior?
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OneBusAway and wait time

Where IS my bus?

Wait Time Study

� Overcome limitations of self-report study

� Little work on mobile real time info

� 14 stops near UW

� 8 surveyors working in pairs

�Observer records all riders

�Questioner surveys subjects
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Observer Noted

� Arrival time

� Gender

� Age group

� Distinguishing Features

� Survey time

� Survey ID

� “While Watching”

� Bus Route & Bus Arrival

Surveyor Asked

� Human Subjects

� How long have you waited

for the bus?

� Aggravation level

� OBA, Tracker use & device

� Bus route and destination

� Frequency of use

� Typical wait for this bus?
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Difference of means tests

Variable N

Mean 

Perceived

Wait

Mean 

Measured 

Wait

Mean

Difference

95% CI

Real Time 111 4.98 4.66 0.32 -0.1 – 0.7

Schedule 544 6.19 5.36 0.83 0.6– 1.1

H0 : (µReal time measured – µReal time perceived) -
(µSchedule measured – µSchedule perceived) = 0

t = -2.1305

Pr (T > t) = 0.0344

Model of perceived wait time

PWi = β0 + β1MWi + β2RTi + β3PMi + β4BFi + β5ALi + εi

R2 =    0.43

Variable Coefficient

Robust 

Standard Error

T-statistic 

(p-value)

Constant 1.9 0.40 4.82 (0.000)

Measured Wait (MW) 0.72 0.05 14.63 (0.000)

Real Time Info (RT) -0.73 0.24 -3.08 (0.002)

PM 0.59 0.22 2.73 (0.006)

Buses per Hour (BF) -0.14 0.06 -2.24 (0.025)

Aggravation Level (AL) 0.19 0.05 3.53 (0.000)
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Other Measures

� How long do you typically wait for this bus?

� On a scale of 1 to 10, 

how do you feel about waiting for the bus?

Group Real Time Schedule Difference T-stat (p-value)

Mean Typical Wait 7.54 9.86 2.32 5.50 (0.00)

Aggravation Level 3.35 3.29 -0.05 -0.24 (0.81)

Actual Wait Time 9.23 11.21 1.98 2.17 (0.03)

Trip planning with destination unknown

Explore
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Transit-use with destination unknown

� Transit-dependent elderly woman 
looking for a new doctor

� Environmentally-conscious mom

� Group of college roommates going 
out for the night

Search Steps

1. Finding the area reachable by transit
• Search for set of all transit stops reachable

• Simulate all potential trips taken from start

• Advance each trip in parallel through time

• Stop searching when the longest trips reach user-specified time window

2. Finding amenities within reachable area
• Discretize reachable area into half-mile grid

• Grid cell included if it contains a reachable stop

• Search for local businesses and amenities specified

• Check results against street/sidewalk network to ensure path exists



1/9/2012

12



1/9/2012

13

What should the next transit info tools be?

Value Sensitive Design

Value Sensitive Design

� Process of looking at the values implicated by 
technology

� Identify and examine values of direct and indirect 
stakeholders

� What should the next transit info tools be?
�What’s useful to riders?

�What’s useful to future riders?

� Impact on bus drivers?
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Cultural Probes

� What do you like about transit?

� What do you hate about transit?

� What is unique about how you use 
transit?

� What are your tips and tricks for 
using transit?

� What information do you need to 
ride the bus?

� What frustrations do you have 
finding that information?

Potential Transit Tools

� Social Engagement

� Transit-use Incentives

� Trip Planning Tools

� General Planning Tools

� Maps and Information Tools

� Notifications

� Accessibility
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Bus Driver Impact

Bus Driver Study

� Little work to date with bus drivers about impact of 
real time information

� Semi-structured interviews of 6 bus drivers

� Leading to survey of 250 bus drivers
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Bus Driver Survey

� Randomly selected 500 drivers from 2769

� 253 responses (50% response rate)

� Representative sample

� Asked feelings about:

� Existing real time information

� Potential future tools

Awareness of real time information

Yes, I am 
surprised

8%

I was not 
aware, but I 

am not 
surprised

10%

I was already 
aware, but 

have not seen 
it used
36%

I’ve seen or 
talked with 

riders who use 
it

46%
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Impression of real time information

0 50 100 150 200 250

Negative

Neutral

Positive

Emotion Question Idea Question

Impression of real time information

0 50 100 150 200 250

Negative

Neutral

Positive

Emotion Question Idea Question
Negative response related to 
awareness of real-time 
information (p=0.002, 
Fisher’s exact test)
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Should we create an app to?

Identify physical 

issues at stops, 

shelters or on buses

Rate-my-route or 

stop

Open it to the PUBLIC 62% 61%

Agency ONLY 26% 16%

DON’T  build 9% 20%

No answer 2% 3%

Total 100% 100%

Should we create an app to?

Blind and 

deaf-blind 

rider tools

To be notified 

about the on-

time status if 

>10 min late.

To see past 

performance 

and data (on-

time, full)

To be notified 

about how 

full the bus is

Build it 89% 76% 66% 61%

DON’T build 6% 18% 29% 36%

No answer 5% 6% 5% 4%

Total 100% 100% 100% 100%
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How can we use this to revolutionize public 
transportation?

Future Work

Next Steps

� More data (AVL, Alerts)

� Data standards must be 
refined and accepted

� Agencies must be willing 
and able to open up 
data

Source: www.citygoround.org
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Ongoing Work

� OneBusAway

� Service Alerts

� Transit Ambassador program – using crowd sourcing for 
identifying and handling data problems

� Continue to help make sure all riders are served

� Frequent Transit Service Maps

� More tools to make transit use easier

� Quantification of impacts

This work was funded by the USDOT Eisenhower Program, Nokia 
Research Center, the National Science Foundation and TransNOW.
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