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sustainability appllcatlon

Daily average consumption by fixture for the

Weekly consumption pattern for the month
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assisted living applications
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Water Usage Activity Alert

It's 9AM and there has been no
bathroom or kitchen activity at

Grandma Edith’s.

last active:
10:33PM

t active:
1 ‘08PM

[b last active:
7:20AM



at ubicomp09, we introducedhydro sense
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/ A |dent|f|es fixture usage

A estimates flow

Froehlich et al., UbiComp2009; Larson et al.




hydro sense

uses pressure waves to
identify usage
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ublcomp2009
feasibility study

controlled experiments‘ '
A2 researchers per site

A5 trials per valve -

experimentalscript
Avalve opened fullstop
Apausefor ~5 seconds ™

Avalveclosed :
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ubicomp2009 data collection



ubicomp2009 paper

¢

successfully demonstrated the
potential of using pressure waves to
identify fixture usage

-

S

evaluation method
staged experiments

all faucet handles were operated at

approximately the same flow rates

all fixtures were tested in isolation

algorithm
each pressure wave treated
independently

~

did not consider context of usage

was not probabilistic
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what weore really I

how well willhydrosense
perform on real-world
water usage data?
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pervasive 2011 contributions

(D longitudinal study of reaiworld water
usage and the resulting dataset

@ a new probabilistic approach to water
usage classification

(3) demonstrate that this new approach
can accurately classify real world data



ground truth 5-week classification classification
sensors deployment results
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ground truth
sensors




ground truth labels
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¢ : manual —\

automatic

kitchen sink kitchen sink bathroom sink

cold cold hot hot cold cold
open close open | close open close
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incoming cold
water from
supply line
I

utility water
meter
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-
pressure

regulator

thermal
expansion
tank

hot
water
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how can we obtain water usage
labels at thevalve-level?
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function across fixtures
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kitchen sink bathroom sink bath shower

toilet laundry basin washing machine dishwasher
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custom ground truth data

collection system
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reed 3-axis unidirectional ball
switch accelerometer switch

omnidirectional
ball switch



custom ground truth data
collection system
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custom ground truth data
collection "

fixture handle
position sensors
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accelerometer



