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new reflections of self through

technology



nike+ipod

nike+ipod tracks your runs and provides low-
level and high-level feedback about performance
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difficulty estimating levels
of personal activity

underestimate food overestimate levels
of activity



pedometer cell phone
fitness study
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use, and c¢) the Nokia 6600 mobile phone running Houston. Figure 2: Houston screen shots. (a) Mam screen, (b) detail

screen, (c) recent comments, and (d) trending information.



ubifit
» fitness monitoring application S| S strengtn

* cardio

m

* automatically senses activity

(N

- flexibility

e at-a-glance goal information

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.



effectiveness of the ubifit
glanceable display
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Study occurred over Thanksgiving, Christmas, and New Years. 17



sensing feedback

reen

transportation display

ubig
exploring the use of mobile
phones as a persuasive
eco-feedback technology
to sense and feedback

information about personal
transportation

Froehlich et al., CHI2009



sensing transit

cell towers
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raw sensor data to transit
activity

> mean, median, measure of confidence
§i o o sge
| range, etc. for particular activities

N\

collect raw calculate produce

sensor readings features margins

\

; 458 generated at varying rates generated at % second intervals

Send margins to phone
via bluetooth

smooth margins into

meaningful actions

k
smoothing is defined
by the application, not the MSP

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.
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mpgqg?
gpm?
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the
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connect?










render the
invisible

feedback not only draws
attention but also

provides a learning
function

-Van Houwlingen &Van Raaij, 1989

the power-aware cord
- Gustafsson & Gyllenswdrd, CHI 2005



how much energy does
your dryer use?

appliance sensor appliance-
level data!
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Patel et al., Uk



electrisense: appliance level
sensing with two sensors

powerline event
detection sensor

contactless power
| consumption sensor

A
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CFL Torch Lamp ON

Pawer (KW): 050  Voltage 1093

not for end users
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your noise is our signal




how works
mechanical switches

100kHz _

100 Hz

Low

O—/WW—Z =0 electrical noise transient
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mechanical switches
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how works
three classes of noise

generates continuous noise

W

resistive Inductive loads loads with solid
(e.qg., from motors) state switching
(e.g., tvs, cfls,

computers)




transients
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how much water do you
use when you shower?




Infrastructure-Mediated Single-Point Sensing of Whole-Home Water Activity

Jon Froehlich?, Eric Larson?, Tim Campbell3, Conor
Haggerty4, James Fogarty!, Shwetak N. Patel!2

1Computer Science & Engineering, %Electrical Engineering,
3Mechanical Engineering, “Community, Environment, and Planning



water scarcity

Water stress indicator (WSI) in major basins: < //
Slightly ~ Moderately — Heavily over-

exploited exEIo'rted exEIoited exilo'rted
‘ PHILIPPE REKACEWICZ

Sources: Smakhtin, Revenga and Dall, 2004. 0 0.3 0.5 0.7 1 and more FEBRUARY 2002









hyd rosense

single-point pressure-
based sensor of water
usage

identifies water usage
activity down to its
source(e.g., toilet)

provides estimates of
flow at each fixture



- only provide aggregate
“information on water usage

| - require pipe modification
for installation




hydrosense: pressure-

toilet

kitchen sink

___M/ -

pressure waves

shower
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raw bathroom sink signal
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example open events

faucet toilet

shower
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signature dependent on:
- fixture type
- fixture location in home



GasSense: Appliance-Level,
Single-Point Sensing of Gas
Activity in the Home

Gabe Cohn!, Sidhant Gupta?, Jon Froehlich?, Eric Larson?, Shwetak Patel!-?
Electrical Engineering, 2Computer Science and Engineering

-~



gassense installs on
outside of gas regulator

~= Regulator =——

e ———

' = Relief

Microphone /
Sensor
Mount




the sense signal

FFT Intensity over Time and Frequency
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example data

Estimated Flow vs. Time for H4 Compound Events
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enable new mirrors
ouﬂ behavmrs




real-time displays

(B <= Energy Monitoring
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ubigreen home energy table

Everitt, Kam, Landay



redesign bills
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redesighed websites
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