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1. Introduction

Domestic computing researchers study the use of information within various home settings. Their
hope is that new technologies will help people manage existing information as well as the influx of
digital information without radically disturbing their home environment. Yet unlike goal and task-
driven behaviours typically found in work settings, people in domestic environments do their ‘work’
in quite subtle ways. These often arise from the habits, opportunities and expectations encountered
as people move through their household routines [9]. Exploiting these routines may lead to the Calm
Technologies as originally envisaged by Weiser and Seely-Brown [10], where technology is
integrated into the home so that it exploits rather than disrupts normal routines.

The area we are most interested in is home information: any item in the home that is used to
communicate with other members of the household or between the home and the outside world.
Homes are currently filled with paper information: paper on tables, counters, desks, bulletin boards,
and walls, including notes, calendars, reminders, to-do lists, mail, messages, letters, and pictures.
What is important is that individuals within a household add value to this information by the way
they place it in specific locations, where locations exploit the daily routines of its occupants [2,3,5].

While paper practices work well, dynamic digital information is becoming increasingly relevant
within the home. This includes new information (e.g., arising from RSS feeds, alerting services) and
old information as paper moves to digital forms (e.g., digital home calendars, photo sharing). At
issue is how this digital information is displayed and managed within a domestic environment.
Today’s desktop computers are not the best answer, for they stand apart from family routines. For
example, when a home inhabitant wishes to know the state of some digital content, he or she must
“g0 to the computer,” which is typically located in an out-of-the-way corner and devoid of social
meaning. They must turn it on and navigate, search or poll the information that they require, be it a
phone number, the details of an errand, whether an email has arrived, or the weather. Much of this
is because digital devices, like computers, are still primarily designed with an office setting in mind.
For digital information to be useful in a domestic setting, it has to spread throughout the home
[2,3,5,6]. It must exist in and be a part of the various places of communication.

Our overall research goal is to design information management and display technologies for the
home. The specific goal of the work presented in this video is to create information appliances
whose purpose depends on its location within the home. Another paper [5, in submission] lays the
intellectual foundation behind the design of these appliances as well as their implementation details.
This video focuses on illustrating the system and providing a sample scenario of use.

2. Location-Dependant Information Appliances

Prior research shows that people locate information in the home in a way that exploits the properties
of those locations [2,3]. Location determines when and how others see that information; it frames
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expectations of timeliness as people pass by these locations when doing their routines; and it
determines who attends that information by the ownership implicitly associated with a location [5].
Our idea is that people should be able to repurpose information appliances by these contextual
locations: people assign information to a location, and that appliance then automatically displays
that information when it is moved to that location. Moving the appliance to another location
changes what it displays.

2.1 Scenario

Kathryn is particularly interested in monitoring her husband’s availability in her instant messenger
(IM) on a particular day as she needs to talk to him. Using a special ‘IM card’ associated with her
husband’s IM state, she links the information to several relevant locations in her home (by swiping
the card over special bases at those locations): next to her home office computer, and on the kitchen
countertop. While working in her home office, Kathryn places an appliance (e.g., Figure 1) on that
location and the device shows her husband’s IM state. Later, she leaves her office to prepare lunch
and moves her appliance to the kitchen location; it too directs the appliance to show her husband’s
IM state. Alternatively, she could have placed different information appliances at both locations,
and the appliances—regardless of their form factor—will immediately display the IM state in a
meaningful way. After finally contacting her husband, she changes the meaning of the kitchen
location to display family reminders that she and her family will see as they come home and move
about the house. Using a special ‘reminders card’, she reassigns the meaning of the kitchen location
to show reminders. Now, any appliance placed on that location shows reminders instead of her
husband’s IM state.

This scenario shows a fairly dynamic use of locations. In practice, many locations will be assigned
quite stable information, e.g., electronic billing status associated with a paper pile of bills on the
household desk, IM state of a parent next to their photo on the mantle, late items (books, DVDs)
near the front door. The key point is that it is the home inhabitants that decide what meaning is
assigned to a location, and the appliance then shows the relevant information as best as it can.

2.2 Abstract Appliances

We have built six simple prototype appliances, illustrated in Fig. 1, using (with one exception)
Phidgets hardware [7] and physical prototyping materials. All appliances also contain RFID tags
that identify the appliance type. Each device also includes ‘on demand’ capabilities (a touch sensor
or button) where people can query the appliance for further information. The appliances are not tied
to any particular information sources. Instead, their various display properties are mapped onto one
or more of five data representations, where each serves as a data abstraction making the appliance
less dependent on a specific information source. For example, a single light on an appliance may be
abstracted from a binary representation (on = true, off = false), while a moving component (e.g., a
gauge) may have its position abstracted to display a continuous value in a range. The five states are:
e binary: either true or false,

e discrete: several discrete or distinct states,

e continuous: a value within a continuous range,

e textual: purely textual or numerical information,

e multimedia: could include images, sound, video, links etc.



Figure 1. Six location-dependant Information Appliances

We can now describe our appliances in Fig. 1 in terms of these data abstractions.

a) Text LCD is a very simple text display that allows 2 lines of 20 characters each to be shown at
once. A button cycles through additional lines.

b) Flower in Bloom [8], is a flower that partially blooms to correspond to a continuous value.

c) Picture Frame is a display that shows multimedia images such as photos.

d) FlowerBud’s single flower contains multiple LED lights (to make them visible in well-lit
rooms) that can be collectively turned either on or off; it is a binary display.

e) FlowerPots is a discrete state display consisting of eight LEDs—four red and four green—
embedded in the centers of felt flowers. Each light can be lit alone or in combination.

f) GloLamp is another discrete state display consisting of a small lamp and a rotating shade. The
shade has five different colored panels on it, providing five different states.

2.3 Information

Various data sources are collected from small custom applications; each transforms that information
into the above abstract representations. These abstractions are then fed to a central server. When a
device is placed at a location, it queries the server for the transformed information associated with
that location (see 2.4), but only displays the information that is appropriate for the device.

2.4 Location

Devices become associated with the data stream by the use of smart locations: locations that are
aware of the information associated with them and what appliance is currently placed there. The
smart location is a base that contains an RFID reader (Fig 2a) connected to a server. Each data
stream is associated with an RFID tag (done through a separate process), and waving the tag over
the base tells that location what data it should display (Fig. 2b). When an appliance is placed on the
base (Fig 2c), the base uses the appliance’s RFID tag to determine what kind of appliance it is.
Finally, it displays the associated data in a way that best matches the device’s capabilities.



Figure 2 a) Smart location base. b) Information card assigns a data stream to a location. c) Appliance placed on a base.
2.5 Example

Consider weather information. The custom application collects the raw weather information (e.g.,
an RSS feed, an alerting service, or scraped from a polled web page) and transforms it. Its binary
representation could be true if the weather is worse than the seasonal norm and false if it is not. Its
discrete representation could indicate a 4-state progression from sunny, to sun and clouds, to cloudy,
to raining. A continuous representation might map the current temperature from the range -40 to
+40 C°. Its multimedia property may be a weather map, while its textual property may be a weather
synopsis. After the data stream client composes this information, it publishes it to a notification
sever containing a distributed, persistent shared dictionary [1]. At the same time, a person can create
a ‘weather card’ by passing it over a reader attached to the computer.

When a person passes the weather card over the base (Fig. 1b), the base automatically associates
itself with the weather data stream. When the FlowerBud appliance is placed on the base (Fig. 1c¢),
the base recognizes it (from its RFID tag), looks up its type, and activates its binary status based on
the binary representation of the weather data.

References

[1] Boyle, M. and Greenberg, S. Rapidly Prototyping Multimedia Groupware. Proc. DMS 2005.

[2] Crabtree, A. and Rodden, T. Domestic Routines and Design for the Home. Computer
Supported Cooperative Work, Vol. 7. Kluwer Academic Publishers (2004), 191-220.

[3] Crabtree, A., Rodden, T., Hemmings, T. and Benford S. Finding a Place for UbiComp in the
Home. In Proceedings of Ubicomp 2003. Springer-Verlag (2003), 208-226.

[4] Elliot, K. and Greenberg, S. (2004). Building Flexible Displays for Awareness and Interaction.
Video Proc. of Ubicomp 2004.

[5] Elliot, K., Neustaedter, C. and Greenberg, S. (2005) Time, Ownership and Awareness: The
Value of Contextual Locations in the Home. Proc UBICOMP 7th International Conference on
Ubiquitous Computing, LNCS 3660, p251-268, Springer. (2005)

[6] Elliot, K., Watson, M., Neustaedter, C. and Greenberg, S. (2006) Location-Dependant
Information Appliances for the Home. In submission, but available as Report 2006-848-41,
Department of Computer Science, University of Calgary, Alberta, Canada.

[7] Greenberg, S. and Fitchett, C.. Phidgets: Incorporating Physical Devices into the Interface. In
Proc. UIST 2001, ACM Press (2001), 209-218.

[8] McPhail, S. and Greenberg, S. Flower in Bloom grouplab.cpsc.ucalgary.ca/phidgets/gallery/flower-
in-bloom.html.

[9] Suchman, L. Plans and Situated Actions: The Problem of Human-Machine Communication.
Cambridge University Press, (1987).
[10] Weiser, M. and Brown, J. Designing calm technology, Powergrid Journal, v1.01, July, 1996.



4O ALISYIAINN LR

eo'Arebeon-aosdorgejdnolby/:diy :1e siaded pue soaplIn 985

AdpB oy jo Apisaaaiun

QD] SUDILIDJBJUT

L e L e L E ]

ssnop 000
ﬁ sfyueoey 7
ssnopy Busiey [

ssmwoery O
]

UL
Apgong

e Io]

Aovd umg ausieg ‘| amBy

JOU JuawurelLIua 1ad pamn

sA0] jeuonipen yum ajqissod
1SIp ‘9AndeIaU|

syb

18d Jiay) yum Aeid Aje10

laumo a10wai 01 AlAnoe suodal «
pue siojow Buneanoe Ag spuodsal
AlIAOR 180 Sasuas

Lol Ued SIBUMO e

eyl

A01 189 ® 1810 3\

‘Slaguau

Ajiwey Ire Jyauaq pinoys Abo

awioy woly

Buoj

o0} papuaneun siad anes

ouy

29] paJueAPY
Aeme ajiym sino
U9}J0 SIBUMO 13¢

ulldeys pny3 ‘Blaquaalo jnes

‘BunoA oxaN ‘Buno) '3 sawep

SIBUMQ pue S1ad 10}

odelisiu

3|C

1bue

ang|

SIQ V Hed L

N4 aulja4

‘any gsn

' pue Japeal g4y ue
Surejuo) "uoneso| B
sjew 0} pasn aseq

uoneoo| e Jo
1X81U09 By}
18s 01 pasn

sber gi44 uoneoo|

uanib e e
uofyew.oul
[enixajuod
aus Aejdsip
0] pasn
90INP VY

'$)00(q Aseidi| aNpPIaA0 JO 1S]| B ‘100p JU0J} BY) O}
paAOW Uaym ‘pue sniels |A| S,9AIe[al B moys 1ybiw
wool Ajiwrey ayl ul pade|d adinap e ‘ajdwexa o4

‘uoneao|

1ey1 01 Ajuo arendoidde
uonewloul sAe|dsip pue
‘Uuoneso| SIl SMouy| yoes

"alliNnil aIn ccNninp 1H1ain
TWUY Uy OOUAUT WD Y4

painquisip pue sAejdsip
[fews palonnsuod apn

‘uoineoo| Aq awoy ayx

Ul UoiTewojul 9zIfenIxaluod
a|doad ey moys

salpnis olydelbouyie InO

Biaquaalo |nes
‘19)parisSnaN uewe)d
‘uosreM el 1013 ukiyyey
saouel|ddy uonew.oju|

ansawoq wepuadag-uoneso

‘dno.b juessip ay:

JO JuBWIPOQqWIa-3]3} 3y}
Jo aouasaud [eaisAyd
196 slasn paleso||0)

epuRlg ||
oo
a«cu_w_tam

‘woIsAs
aremdnolb regAuunwwo)d
ay) ol parelbayu|

‘'suonoe pue ‘azeb yem
Sl |01U0D puUe ‘S33S 1040l
aY) Teym aas AJ|aA110a||09
ued siaquaw dnoub ||v

‘PlIOM By Ul d1aymAue woly 1o ‘A0 ‘a910 ue
ssoJoe Buiresado ‘plIom [eal 8y} 0lul SuondeIalul
JI8Y) puaixa 0] siaqwaw dnolB paingLisip
a|qeus 0] Bop Jnogoi e sasn areboins OgIv

‘plaom [eaisAyd ay) woul
pareledas pue dnjels U)o ate sadeds eipaw dnoio

uleys pny3 ‘bisquaalo |nes
‘uem39IN Jobal9) ‘BunoA ‘3 sawer
uonoelalu|
10g0Y-dnois) ybnoiyl pHOoM
[eay ay) ojul 8oeds eIpa|\ € BUINO

dav ]l dHL 1v ON

1NdNOD) JAISVAdI 4 NI SNOILO3dI(]






