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America is addicted to oil. 
 

- President George W. Bush 
State of the Union Address, January 2006 

Metschies, Gerhard. Prime Numbers: Pain at the Pump, Foreign Policy, July/August 2007 
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CO2 Emissions (Mt/yr) from Household Consumption 

3 
Weber, C.L., Matthews, H.S., Quantifying the global and distributional aspects of American household 
carbon footprint, Ecological Economics (2007) 

26% of CO2 



persuasive technology  
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technology that intentionally changes attitudes or 
behaviors through persuasion and social influence 

ǿŜΩǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǎǘǳŘȅƛƴƎ Ƙƻǿ 

mobile phones can be used as 

persuasive technologies to 

affect daily transportation 
practices 

- B.J. Fogg,  
Persuasive Technology: Using Computers to  

Change What We Think and Do, 2003 



why  mobiles?  
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1. always with you 
2. always on 
3. always connected 
4. highly available display  
5. sensing capabilities 
6. advanced input/output 



ubi fit  

Åfitness monitoring application 

Åautomatically senses activity 

Åat-a-glance determination of 

ïactive or inactive week 

ïvariety in routine 

ïǘƘƛǎ ǿŜŜƪΩǎ Ǝƻŀƭ ƳŜǘ 

ïrecent goal met 
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strength 

cardio 

flexibility 

walk 

ǿŜŜƪΩǎ goal met 

recent goal met 

runs on the background screen of mobile phones, so 
ƛǘΩǎ ŦǊŜǉǳŜƴǘƭȅ ǎŜŜƴ ōȅ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ 

Consolvo, S.,  et al. "Flowers or a Robot Army? Encouraging Awareness & Activity with Personal, 
Mobile Displays" UbiComp 2008, COEX, Seoul, South Korea, September 21-24, 2008. 
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Best Fit Linear Trend 

No Glanceable Display  Glanceable Display  

effectiveness of the 

ubi fit  glanceable display  

Study occurred over Thanksgiving, Christmas, and New Years.  

Best Fit Linear Trend 



ubi green  
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ubigreen combines sensors 
and user feedback to track 
transportation activity & 
άǊŜǿŀǊŘέ ƎǊŜŜƴ ǘǊŀƴǎƛǘ 
behaviors through ambient 
imagery on mobile phone. 



transit  activities  

ògreenó 

Train Carpool Bus Walk Bike Drive Alone 

ònot-greenó 



Current 
Activity 

Values 
Icon Bar 

Evolving 
Image 

Phone 
Background 
(Wallpaper) 



values  icon bar  
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Money savings Relaxation Exercise Do other things Money savings Relaxation Do other things 

Bus 







3 data  sources  
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Walk Train Carpool Bus Bike Drive Alone 

msp 

1 

user 

3 2 

cell towers 

minimum activity duration: 7 minutes 
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Åautomatically track physical actions throughout the day 

ïwalking, bicycling, going up stairs, elevator, etc. 

Å 2-sided sensor board with 
ï 3D acceleration 

ï digital compass 

ï audio (8kHz, 16bit) 

ï barometric pressure/temperature 

ï light: HF, ambient, IR 

ï humidity/temperature 

Å packaged w/ processor, storage, Bluetooth 

Å ~90% accuracy detecting actions real-time 

  

mobile  sensing platform ( msp ) 

Choudhury, T., et al. The Mobile Sensing Platform: An Embedded System for Capturing and Recognizing 
Human Activities, IEEE Pervasive Computing, 7(2), (Apr-Jun 2008). 



raw sensor data to 

transit activity  

collect raw  
sensor readings  

calculate  
features  

produce  
margins  

measure of confidence 
for particular activities 

mean, median, 
range, etc. 

smooth margins into  
meaningful actions  

smoothing is defined 
by the application, not the MSP 

generated at varying rates generated at ¼ second intervals 

Send margins to phone  
via bluetooth  

Saponas, T., Lester, J., Froehlich, J, Fogarty, J., Landay, J. 2008. iLearn on the iPhone: Real-Time Human Activity Classification 
on Commodity Mobile Phones. University of Washington CSE Tech Report UW-CSE-08-04-02. 



3 data  sources  
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Walk Train Carpool Bus Bike Drive Alone 

msp 

1 

user 

3 2 

cell towers 
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stationary walking driving / vehicle 

gsm  sensing  

Timothy Sohn, et. al. Mobility Detection Using Everyday GSM Traces UbiComp 2006. Irvine, 
California, September 2006 





3 data  sources  
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Walk Train Carpool Bus Bike Drive Alone 

msp 

1 

user 

3 2 

cell towers 





3-week  field study  

Åobtain preliminary feedback on prototype 

ïvisual design 

ïengagement 

ïpotential for social use 

ïideas for future designs 

Åevaluate sensing algorithms for recording 
transit activities 

ïthe eventual goal is to reduce/eliminate the need 
for explicit user feedback 

22 



participants  
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Location Condition Days Occupation 

P1 Pittsburgh Tree 27 Sales Clerk 

*P2 Pittsburgh Tree N/A Attorney 

P3 Pittsburgh Tree 21 Law Enforcement 

P4 Pittsburgh Tree 9 Student 

P5 Pittsburgh Polar Bear 20 Technical/Engineering 

P6 Pittsburgh Polar Bear 12 Student 

P7 Pittsburgh Polar Bear 16 Student 

P8 Seattle Polar Bear 6 Student 

P9 Seattle Tree 42 Office Admin 

P10 Seattle Tree 19 Consultant 

P11 Seattle Tree 25 Program Manager 

P13 Seattle Polar Bear 37 Programmer 

P14 Seattle Polar Bear 30 Consultant 

P15 Seattle Polar Bear 6 Student 

Participants had a pre-ŜǎǘŀōƭƛǎƘŜŘ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ōŜƛƴƎ άƎǊŜŜƴέ 



equipment  
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+ 
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data  collected  

Åtwo online questionnaires 

Åpre- and post-interview data 

Å8.4 million logged sensor events 

Å1,129 travel events (72% green) 

Å4.2 travel events per participant per day 

Åaverage trip length: 18 minutes 

ï23 minutes for green trips 
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0%

40%

80%

Train Carpool Walking Runs Bus Biking Driving
Alone

Total

Manual GSM MSP

source of data  

35.3% 

40.6% 

24.2% 



visual  design  
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άL ƭƛƪŜŘ ǘƘŜ ǘǊŜŜ ōŜŎŀǳǎŜ ƛǘ ǿŀǎΣ ǘƻ Ƴȅ ƳƛƴŘΣ ŀ 
pretty progress bar. There was enough of a clear 
distance between each state that I could tell the 
ŘƛŦŦŜǊŜƴŎŜ ŀǘ ŀ ƎƭŀƴŎŜΦέ 

- Participant 11 

άL ǿƻǳƭŘ ƭƛƪŜ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ŎŀǊōƻƴ 
ŜƳƛǎǎƛƻƴ ǎŀǾƛƴƎǎΦέ 

- Participant 15 

Participants liked visual design but requested more quantitative 
data and interfaces to explore that data 

άL ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǎŜŜ ǎƻƳŜ ƎǊŀǇƘ ƻǊ Ǌŀǿ ŘŀǘŀΦ 
Even some sort of notification of this is how 
often you took the bus this week. Something 
ǘƘŀǘ ǇǊƻǾƛŘŜǎ ǎƻƳŜ ǳǘƛƭƛǘȅ ōŀŎƪ ǘƻ ƳŜΦέ 

- Participant13 



engagement  
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άL ǿŀƴǘ ǘƻ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ǎǘƻǊƛŜǎ ŜǾŜǊȅ ǿŜŜƪ Χ 
ǘƻ Ƴŀƛƴǘŀƛƴ ŎǳǊƛƻǎƛǘȅ ƛƴ ǘƘŜ ŀǇǇέ 

- Participant 8 

άL ƭƛƪŜŘ ǘƘŀǘ ǿŜ ŘƛŘƴΩǘ ƪƴƻǿ ǿƘŀǘ ƛǘ ǿŀǎ ƎƻƛƴƎ 
to do. Like when your phone turned from 
ƭŜŀǾŜǎ ƛƴǘƻ ŦƭƻǿŜǊǎ ŀƴŘ ǘƘŜƴ ŀǇǇƭŜǎΦέ 

- Participant 15 

How do we design for long-term engagement? 

άLŦ ȅƻǳ ƻǇŜƴŜŘ ƛǘ ǳǇΣ ǇŜƻǇƭŜ ǿƻǳƭŘ ƎŜƴŜǊŀǘŜ 
their themes online and share them. It would 
ōŜ Ŏƻƻƭέ  

-Participant 10 

άLǘΩǎ ƻƳƴƛǇǊŜǎŜƴǘέ 
- Participant 9 



real -life  game  

31 

One participant complained that when a trip 
ƘŀŘƴΩǘ ōŜŜƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜŎƻǊŘŜŘΣ άL ŦŜƭǘ 
ƭƛƪŜ L ǿŀǎ ōŜƛƴƎ ŎƘŜŀǘŜŘ ƻǳǘ ƻŦ Ƴȅ ΨǇƻƛƴǘǎΩέ 

- Participant 15 

Our real-world interactions as input to games 

άL ǘƘƛƴƪ ƴŜƎŀǘƛǾŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǿƻǳƭŘ ŀƭǎƻ 
be good. I think maybe my polar bear should 
ŘǊƻǿƴ ǘƘƻǳƎƘ ƛŦ L ŀƳ ōŀŘΦέ 

- Participant 14 

Future designs could incorporate more overt 
gaming models 



social  
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ά{ƻƳŜ ǇŜƻǇƭŜ ŀǘ ǿƻǊƪ ƪƴŜǿ ŀōƻǳǘ 
the polar bear and every day they 
ŀǎƪŜŘ ƳŜ ŀōƻǳǘ ƛǘΦ Ψ5ƛŘ ȅƻǳ ƎŜǘ ŀ 
ǎŜŀƭ ǘƻŘŀȅΚΩέ 

- Participant 14 

How can we leverage online social 
networks to tap into social 
influence? 

Mankoff, J, et al.. (2007). Leveraging social networks 
to motivate individuals to reduce their ecological 
footprints. HICSS Ψ07 

άL ǿƻǳƭŘ ǎƘƻǿ Ƴȅ ŦǊƛŜƴŘǎΣ Ψƭƻƻƪ ŀǘ 
Ƴȅ ǘǊŜŜΣ ƛǎƴΩǘ ƛǘ ŎƻƻƭΣ ƭƻƻƪ ŀǘ ǘƘŜ 
ŦƭƻǿŜǊǎΧΩ ¢ƘŜȅ ǘƘƻǳƎƘǘ ƛǘ ǿŀǎ ǇǊŜǘǘȅ 
ŎƻƻƭΦέ 

- Participant 9 



real -time  recommendations  

Åpost-ǎǘǳŘȅ ǎǳǊǾŜȅΣ άǿƘŀǘ ŎƻǳƭŘ ƘŜƭǇ ȅƻǳ ǘŀƪŜ 
ƳƻǊŜ ƎǊŜŜƴ ǘǊƛǇǎέ 
ïReliable transportation (76.8%) 

ïFinancial incentives (71.4%) 

ïKnowledge about alternatives (56%) 

Åfuture designs could suggest alternative forms of 
transit based on trip history 

Årecommendations could also come in form of 
neighborhood:  
ïάпн҈ ƻŦ ǘƘŜ ǇŜƻǇƭŜ ǿƘƻ ƭƛǾŜ ƛƴ ȅƻǳǊ ƴŜƛƎƘōƻǊƘƻƻŘ 
ŀƴŘ ǿƻǊƪ ƛƴ /ŀǇƛǘƻƭ Iƛƭƭ ǘŀƪŜ ǘƘŜ ōǳǎΦέ 
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potential for  

  behavior change  
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ά¢ƘŜ ƳƻǘƛǾŀǘƛƻƴ ŦƻǊ ƳŜ ƛǎ ƳƻǊŜ ƻŦ 
the tracking and kind of seeing 
how I am doing and just the 
ǊŜƳƛƴŘŜǊ ŦŀŎǘƻǊ ƻŦ ƛǘΦ ά 

- Participant 11 

ά¢Ƙƛǎ Ŏŀƴ ōŜ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ 
government incentives 
ǎƻƳŜƘƻǿΧ CƻǊ ŜȄŀƳǇƭŜΣ 
government could encourage 
ǇŜƻǇƭŜ ǿƛǘƘ ǘŀȄ ǊŜŦǳƴŘΦέ 

- Participant 7 

άLǘ ǊŜŀƭƭȅ ŜƴŎƻǳǊŀƎŜǎ ȅƻǳ ǘƻ 
ŀƴŀƭȅȊŜ ȅƻǳǊ ƻǿƴ ǇŜǊŦƻǊƳŀƴŎŜέ 

- Participant 8 

άL ŦŜŜƭ L ŀƭǊŜŀŘȅ ǘǊŀǾŜƭ ƛƴ ŀ ǊŜƭŀǘƛǾŜƭȅ 
eco-friendly way and the study did 
ƴƻǘ ŎƘŀƴƎŜ ǘƘŀǘέ 

- Participant 15 



future  work  

Ålongitudinal deployment focused on studying 
behavior change 

Åinterfaces for self-comparison 

Åexploring social sharing/influence 

Åreal-time recommendations 

Åquantitative carbon-tracking features 
ïability to project footprint into the future 

Ånew types of story boards/themes 
ïability to navigate story board in non-linear fashion 

Åwhat about reward and punishment? 
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iphone  


