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Kairos

technology that suggests
_ 2 behavior at the most
opportune moment




two things you need

1. a method to passively monitor human activity
2. a method to provide feedback about behavior



self-report

e useful for measuring * burdensome

— beliefs, feelings, goals » people are not good at
* simple monitoring their own
e low cost behaviors:

— eating [champagne, 2002]

— exercise [lichtman, 1992]

— routine activities [klasnja, 2008]
— coughing [liu et al., in submission]



activity inference
a very brief history

miluzzo et al., sensys

lester et al., ijcai

bao et al., pervasive

= gavrila et al, c. vision

I O I
2000 2010
\ v ]\ —
instrumenting the instrumenting the  instrumenting

environment person/clothing the cell phone



not just sensor hardware progressions

* also, advances in machine learning
» ability to store lots of information
 constant connectivity / the cloud



just as location aware computing has ushered in
a new era of mobile phone software

so to will activity inference for
future mobile phone generations



running

. lester et al,, jcai 2005
. choudury et al., ieee pervasive 2008
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walking

lester et al., ijcai 2005
choudury et al., ieee pervasive 2008




lester et al., ijcai 2005
choudury et al., ieee pervasive 2008
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tranS|t modes

patterson et al., ubicomp 2003
zheng et al., ubicomp 2008
reddy et al., sensor networks2009
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- detects when a a;-’
person is eating |
~ with 99% accuracy

amft et al., ubicomp 2007
cheng et al., pervasive 2010
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automatically detecting coughs
with a commodity mobile phone
D 3

liu et al., in submission



collecting and analyzing the
cough dataset

17 participants
/2 hours of naturalistic audio recording

6 graduate students annotated recordings

« 2542 coughs labeled by annotators

84.4% of coughs were correctly classified
0.7% false positive rate (3.3/hr)

liu et al., /n submission



160

[HEY
N
o

number of coughs
o0
o

I
o

number of coughs

M self-report

-IIIIIIIIII--IIIL

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17
participants

19



number of coughs

160

[HEY
N
o

(0]
o

I
o

number of coughs

measured vs. self-report
diff: mean (22.8/hr), std (33/hr)

® actual

M self-report
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two things you need

2. a method to provide feedback about behavior



speedometer

gas gauge
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zero effort applications
for behavior change

goal: minimize interaction costs
approach: passive sensing + passive display



two examples:

ubifit ubigreen

| encouraging fitness iRl encouraging proenvironmental
7:27PM R 03/31/08

behaviors through passive  |JREEE ‘ behaviors through passive
sensing and feedback ' sensing and feedback

consolvo et al, chi 2008 |
% consolvo et al,, ubicomp2008

T o

froehlich et al,, chi 2009




ubisystem components

collects data about physical activities

/\

activity recognition device glanceable display
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communicates data about physical activities



ubisystem components
towards zero effort applications

collects data about physical activities

A
- I

activity recognition device interactive application glanceable display

communicates data about physical activities



ubifit

personal ambient display

walk

cardio

strength

flexibility

primary goal met

de de WM O

alternate goal met

dr
e

recent goal met




ubigreen
tracked 6 transit activities

m i B
@D 1 ) oD
drive alone | walk bike train carpool

‘not-green” ‘green”

minimum activity duration: 7 minutes

29



ubigreen A \

personal ambient display

current

activity

value
icon bar

— phone
(wallpaper)
7:27PM R 03/31/08
T-Mobile
evolving
image
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ubigreen

personal ambient display

T-Mobile

everything

resets
on sunday



ubigreen

personal ambient display

“ polar bear
' design:




current ublgreen phone images
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personal ambient display
Impressions of ubifit

If you didn't have a screen [display], |
wouldn't think about it [physical activity]
as much... | think about it maybe
subconsciously every time | look at my

phone.
- PSyr

With a website, it's so easy to ignore...
it's just out of sight, out of mind. But on

the phone, you can’t really ignore it...
- POy
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game mechanics

playful measured progress

PN
%

Y Y
virtual achievements collections
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need for quantitative data

| would like to see some graph or raw
data.
= P13UG

quantitative data
* builds trust system is working
g i « allows for self-comparison
=) Walking (60 i) * some people like it better

bl ]

= Cardio (75 min)

Strength (none)
=) Flexibility
General Stretching

(09)2



effectiveness of the ubifit
glanceable display

Linear Trend ===. Best Fit Linear Trend ===. Best Fit
400 — 400
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Week in Study Week in Study
no glanceable display glanceable display

study occurred over thanksgiving, christmas, and new years. 40



in conclusion

Imagine that you can sense....



running

. lester et al,, jcai 2005
. choudury et al., ieee pervasive 2008
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walking

lester et al., ijcai 2005
choudury et al., ieee pervasive 2008




lester et al., ijcai 2005
choudury et al., ieee pervasive 2008
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lakefront property

phone home/lock screen: _
most valuable real estate in all
of technology

Gallery YouTube {Marrketg
6 3
Gmail Browser Voice
Helping Grandpa Get His
Tech On

New York Times
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thanks to:
sunny consolvo
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@jonfroehlich
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extra slides
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sink usage

froehlich et al., ubicbmp 2009
larson et al., pervasive & mobile computing 2010



ubigreen sensing transit

wearable
activity
recognition
device
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Drive Alone WaIk Bike Tram Carpool Bus

minimum activity duration: 7 minutes

51



precursor to ubifit
pedometer cell phone fithess study

.“ Today's Steps
Mon

: . Me 7B06(f)
a) o 15an B296 (D]

Alice 7626(4:34p)
[5an 1067 (7))

Betty 8152(5:14p)
[Sun 11845+(6)]  {com)

b)

Figure 1. a) The Omron HJ-112 pedometer, b) the pedometer in
use, and c¢) the Nokia 6600 mobile phone running Houston.

consolvo, et al., chi 2006

_“ Today’'s Steps
(Mon)
Me 7606(f) |

[Sun 8296 ()]

Alice 7626(4:34p)
[Sun 10367 ()]

Betty 10135 (5:14p)
[Sun 11845(f)]  (com)

Options Exit

J

Comments for
Alice

—

Wed B/3 4013(246p) |

went for a run

Sun 71371 5183(7:17a)
a good day

Sat 7/30 6120(3:26p)
o good day

Options

% e
T

Today's steps for Me
4562 (6:24p)

Goal 10000 steps
5438 steps to goal

Comment from last update
Walk

Options Back

b)

oy Mulast7 Days
Y

Sun| 11798 *

Mon| 9135

Tue| 6629

Wed| 14013 *

* = goal met
10135%

Averange

Back'

Options =+

Figure 2: Houston screen shots. (a) Main screen, (b) detail
screen, (c) recent comments, and (d) trending information.



ubigreen context-triggered
s u rvey using the myexperience toolkit

froehlich et al., mobisys 2007
http://myexperience.sourceforget.net

Travel S u Ney naty Approximately how long did this i

trip last (in minutes)?

It looks like you just took
a trip. If this is correct,
please fill out a short
travel survey. If not, 4. OT took a bus
you can dismiss this

survey notification.

2. OIdrove in a car alone




limitations |
of sensing *

#cingular®

finished your morning walk,
how is your breathing rate?
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We noticed that you just
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personal ambient display
iImpressions of ubigreen

It's omnipresent
= P9UG

Use ol

7:27PM R 03/31/08
T-Mobile

It definitely keeps you more aware of it
[personal transportation]. You use your
phone every single day so you know.

- P6¢




