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Abstract forth. In addition, Hsieh, A. specializes in influences wire-

less technology imposes upon family life [8]. What's more,
In recent years, digital home appliances have been springi@renghi, L. has carried out a trial testing user experience
up in ordinary households. Nevertheless, the user experie@in a so-called digital kitchen then draw a conclusion and
study of those advanced gadgets has somewhat been aygituct user experience in whole household [5]. Moreover,
looked. In this paper, | present a review of several empirigakre was a cross-cultural study among European countries
studies and try to combine their conclusions in a new wWajy a scenario-driven approach to demonstrate user require-
Finally, the users’ changing view of home is classified int@ents [6]. Among others, organizations like UPA, CSCW,
five categories: connectivity and sociability, privacy, mobiktc. have done a lot of research in field of home related re-
ity, complexity as well as criteria of users’ evaluation. search as well.

KEYWORDS: user experience, digital home, home net-
works, social issues 3 Digital home

; Digital home is a concept under the spotlight of the media
1 Introduction during recent years. Sometimes it is an ideology that manu-

The infiltration of information technology and network iméacture_s are eager to convey to consumers for. p.romot|on and
daily lives of ordinary households is becoming increasing] arketmg_ purposes. In some other cases, it is a category
notable nowadays. For example, in the US, home broadbghdyStemize d|v_erse academic researches and de_v_elopments
adoption grew by 40 percents from March 2005 to Maréﬁrg_et'ng Improving hearth anq home.. I,n the usability paint
2006, twice the growth rate of the year before [18]. Howevé)tf, view, the various technolog_ues of digital netvyork are the
little attention has been paid to the consequences and infigL ces where the user experience come from, in other words

ences brought about to those families. This paper pres

éndirect research object. So before digging into users’ atti-
users’ changing perception of home thanks to domestic fde toward home technologies, it is worth taking some time
formation technology usage.

to systematize and get familiar with different approaches and
The family market is essential for the home appliances a%pllcanons.

electronics industry. At the same time, the trend of wide FT0M @ technical perspective, the digital home applica-
adoption of high-tech devices enlarges the cake. On the off{dfS can be putinto three categories: wireless technology,
hand, the research and investigation based on corporate J427a€ automation technology and multimedia technology. |
can not be applied to family oriented products on account¥fPly merge the broadband internet access into the category
significant distinction between those two categories. of ereless tgchnolqu since the.band of ere'less access Is
As mentioned, the principles and theories of designing é;He_ttlng growmgly Wl_der and the fixed connection has noth-
terprise products can not be used on family ones without 4§ Petter than its wireless counterpart except the band.
modification: neither can the methodologies of studying en-"Vireless technologis far more than 802.11 series or so
terprise users. Summing up from others’ research, there Ggiied WiFi. Following are also considered as members of
several issues that need to be taken into account, such ad4/ess family: domestic 2.4GHz devices working on un-

place where the trials proceed, the informed consent dudggulated radio frequencies (e.g. cordless phones, cordless
involvement of children, etc. mice and keyboards); UltraWideBand (UWB) with which

the theoretic connection speed can reach 1Gb/s; Bluetooth

and infrared both transferring data in short distance and low
2 Related work speed which are mostly used to connect cell phones and

PDAs; as well as HomePlug, HomePNA, CEBus, Neverwire,
In home network research, there have been multiple &eadywire and so forth.
proaches to this complex problem area. To start with, thePerhaps most computer practitioners are not acquainted
methodologies to undertake home-related studies are alreaiti automation technology It encompasses X10 and Z-
described by Hindus, D. in 1990s [1]. The new phenomeWave which are often drawn upon to automate lighting,
to take into account in research in the homes include, eair,conditioner and other home appliances; Universal Plug
"co-experience" [2], "broken experience" [4], the househadohd Play (UPNnP) revealing Microsoft's ambition of unifying
tension resulted from contention for digital resources ahdme appliances; Jini that connects devices integrated with
challenges of administration and trouble shooting [3] and 3ava virtual machines; as well as operating system and pro-
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gramming language independent protocol xAP. tries in modern society. The needs of maintaining kinship
It is not difficult to be aware of themultimedia technology can also be meet by wireless technologies.
with the emergence of IPTV, VoIP and devices like flat-panel The other side of the coin is some people are turning to
displays, home theaters, MP3 players, etc. rely too much on the connectivity. Among the participants in
On the other hand, the variant applications can be claggsieh’s survey, most of them feel uneasy or uncomfortable
fied into a couple of groups from the usage viewpoint. Thenhen they get disconnected. Besides the benefits wireless
first one isentertainment applicatiowhich involves digital technologies bring about, "they expressed serious concern
music, digital photos, digital movies, customized TV prabout how their constant connectivity was detrimental the
gram and computer games. The second classrismunica- other parts of life", "they felt they had to stay connected"[8].
tion applicationthat enables individuals keep in touch witln most cases, it relates to the third layer of Maslow’s hierar-
their friends, coworkers, clients and others using whatewgty of human needs, namely needs for loving and belonging.
devices. The third categoryfsactical applicationthat com- It is inner nature of human beings to have desire for belong-
prises both the online shopping and keeping control of hoiing and acceptance. They need to love and be loved. In
automation system. The last one can be cadlddcational defect of those elements may result in susceptibility to lone-
or intellectual applicationthat helps users access informdiness, social anxiety and depression. Sometimes people feel
tion they need or gain on-line educations. they are lost, they don’t know how to get back the touch with
some one when they are unconnected. Probably they don’t
have any idea what they are supposed to be doing and begin

4 Users’ changing view daydreaming without their digital companions.
o o Sometimes I'll just consciously say, enough. If it's a Sat-
4.1 Connectivity and sociability urday or a Sunday, I'll turn off the computer and cell phone

For home users, while the technology itself is important, it I d deal with it on Monday. . -but then 'm anxious all dgy,
not as crucial as social relationships are negotiated in ma what am | Missing. SO it Qefeats the purpose (Louise,
cases. In spite of its interface is not so fancy and attractil® pondent from HS'EhS:‘ |nt?rV|ew).[8] .
Napster succeeds in catching on because the social desifa some other cases, it arises from the vocational stress. It
of human beings to share niceness overwhelm the techiBfy do harm to one’s career life if he misses some important
ogy. In "Content is not King" by Odlyzko, A. M. [20], ac_alls or emails from either his _bc_)ss_or his clients. Sqmet|mes
persuasive argument is made that the connectivity of int8{Ply not seeing some email in time may let business op-
net is more important than the content on it. Media effofg@rtunities slip past. You may have to keep connected if you
based around the dominance of content, he assumes, willY@nt to keep your job.
timately give way to those based around the dominance offometimes I'll take my wife out on the town and I'll sneak
connectivity. off to the washroom just to check my voicemail on my cell
According to the taxonomy mentioned above, the factd?§one. I know I should probably turn it off, but I also know
that have strong influences on connectivity and sociabily clients will get pissed off if they can’t get a hold of me
are the wireless technology and communication applicatioh&remy, respondent from Hsieh's interview).[8]
Some results and original answers from the respondents ofnother aspect is the changing influence of digital home
Hsieh's wireless technology usage survey are borrowed hagglications which may seems like a contradiction. It helps
to illustrate users’ changing view in terms of connectivitvhen some one is studying or working in another city and
and sociability. Concluded from his survey, Hsieh clainiges to keep in touch with his parents. Nevertheless, it could
that the foremost reason people are using wireless techit@ke place or it does often take place that kids stay in the liv-
ogy is to keep connected with family and friends. As exg room with their parents yet without saying any word to
plained in most social psychology books (e.g. [19]), it is hthem. Instead, they center their attention on their cell phones,
man nature avoiding loneliness and isolation. There is so@nding and reading SMS with their friends. To some ex-
difference between having a feeling of loneliness and beiggt, the influence of latest technology resembles what tele-
indeed physically alone. The isolation from most intimatdsions had in earlier years. When the first televisions were
people can make one feel lonely easily, especially whenintoduced into households, it brought family together in a
or she is in a bad mood. So they try to keep connectititeatre-like setting so that the whole family frequently spend
whenever and wherever they want. After the interview withme tiem together. Whereas successive TV sets may sepa-
one Japanese respondent, Hsieh mentioned that "people@iel family members and let them watch their own favorite
not want to be connected less; they want to be connecpsggrams if they have different preference. Isn'titironic that
more."[8]. It happens more often on the younger generatiéncouple physically sit in the couch together with their own
Talking on their cell phones and instant massagers (IM) Hagtop, they are right next to their spouse but don't see each
already become an essential part of their social life for mgsher?
teenagers and ones in their 20s. It makes possible for therne important reason why people can deeply immerse
to sustain a circle of good friends even when they physicathemselves in telephone calls or online chatting is they are
far away from each other. The first thing some teenagerssdaying in avirtual context As we all know, human behavior
nowadays when they get up is to turn on the computer, lagd emotions can be strongly influenced by the environment
on the IM and have a look at who is online in the contact lisind background they are staying in at the moment. Never-
As to the family relationship, it is quite common that familgheless, while the mediated communication is occurring, the
members are living in different cities or even different coumeal context, namely the actual environment is thrown out of
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the window by the communicators more or less dependingample. Blogers share their daily lives and feelings within a
the situation. Instead, an imaginary virtual context is takimircle of their fellows while the articles are reachable for out-
place of the real context. The communicating parties unsiders as well. However, some personal information is dis-
tentionally detach themselves from the current situation acldsed without intension or awareness of the owners. Merely
plunge into a new one. For example, a guy falling in love oa-Google search of one’s name can reveal a good deal of per-
line can easily forget about he is staying right in front of hisonal information.
computer in his messy bedroom, but supposes being deeplyeenagers’ usage of IM may demonstrate privacy regula-
gratified in a romantic French candle dinner with the "charrtien theory. Adolescents consider IM as a more favorable
ing girl" he is chatting with, no matter if that is a real girl ocommunication tool than telephones. Their parents are not
not. He is highly likely to isolate another person who is iaware of if they are chatting with their friends online or not.
the same room as there is a brick wall between them. Tt while some friends are calling them, the telephone ring
virtual context overwhelms the real context. Consequentiyjvertises to everyone at home. In the physical environment,
the communicating party adapts his behavior to the virtusmely their homes, they try to minimize others’ awareness
environment. of their participation in IM; whereas in cyber environment,
Another concern regarding of sociability is for some peae. the contact list of their friends, they are willing to show
ple, new technology is for communicating and experientieeir presence to their fellows.
sharing purpose. Some of them keep themselves up to date
with latest products so that they are able to join the daily talk -
with their friends and colleagues and understand what th )3 Mobility

are talking about. In MIT’s smart kitchen project, named Lfne concept of mobile domesticity proposed by Hsieh can
Cantina, tester participated in an experiment called Livig, gpjit into two types. One is someone can feel emotionally
Cookbook [5]. They were asked to record their cooking prig js at home while he is spatially not. The other is mobility

cess, both visually and literally, and then share the recordgghin household, in other words without being restricted by

experience with their frler]ds and relat|ves..They were hap@ype limit or other sorts of physical limit.

to do it because they felt it was fun and enjoyable. Firstly, we will discuss about the former type. In a legacy

The phenomena in smart kitchen can be explained by {igory, furniture, visual art, photos, books and the stereo
concept of co-experience. "Co-experience is the user Qe considered the five most symbolic items of home. It
perience, which is created in social interaction” [2]. Soi§ claimed that a mobile home can be perceived since three
is not a S|mple accumu_lanon of |nd|V|du§1I experience as;ikms out of the five can be taken along with (i.e. photos,
may sound like. According to Maslow’s hierarchy of humaggoks, music). However, there are a lot people disapprove of
needs, the causation to it is the desire of human being R4t They advocate that it is just from a technical perspec-
emotionally-based relationship and being socialized. tive while relaxation and other psychological needs, such as
needs of safety, can not be achieved. The defense against
those disagreements given can be found is the ones holding
contradictionary viewpoints are unaware of mobile domes-
For householders, privacy means concealing their private ity and they are a bit conservative in this regard.
fairs and lives from the public and keeping control of their Secondly, the condition of being free of physical con-
personal information. Irwin Altman who is a social psychobtraints is agreed by general consensus. The lives of house-
ogist has founded a theory of privacy regulation. He defineglder at home are becoming increasingly enjoyable with
privacy as a boundary regulation process where people opfireless access. They may surf the internet while staying
mize the reachability of personal lives and information alorg couch, or play fitness video from Youtube using laptops
a spectrum of openness and closeness depending on thdasiphysical exercises. The examples of improved user expe-
uation, instead of simply avoidance of leaking that inform&ence gained from wireless internet connection are numer-
tion [15]. It is like a spring, which can be either tight opus. Following are some samples from a report about the
loose, depending on how much power it is imposed on, iigfluences of Wi-Fi on USA TODAY [17]:
the expectation of human beings. Further, people are not alRajesh Vasireddy, a graduate student at the University of
ways expecting more privacy. There is some problem willinois at Urbana-Champaign, hates using his remote to
privacy regulation both while feeling crowded and lonelyavigate program listings that come with cable TV. So he
The preference of privacy of one individual may differ fronises a Wi-Fi laptop to breeze through the listings online.
time to time. Less privacy is needed when he is pursuingAnna-Marie Claassen, who works for a Wi-Fi company,
more social approval and social identification whereas mdikes to do crossword puzzles online from her couch
is preferred when he needs some time alone. "The goal offim Pozar, another co-founder of the San Francisco Wi-Fi
privacy regulation is to modify and optimize behaviors fagroup, uses it to check his e-mail from a personal digital as-
the situation to achieve the desired state along he spectsistant while following his 4-year-old son around the house.
of openness and closeness."[12] "It's handy," he says.

Sometimes people actively participate in the networkedMyrtis Smith, who runs a career-coaching service from
world and expose some privacy. Social networking websitesr Cincinnati home, worried that a new baby would make
like MySpace can exemplify the active participation. Usewgorking tough. She installed a Wi-Fi network just before
simply make their personal profiles accessible to make mber son was born. Now, Smith, 30, can check e-mail while
friends. The prevalence of blogs can be taken as anotherneatching her 8-month-old son play. "I'm free from my desk,"

4.2 Privacy
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she says. relatively higher threshold of operating computers. As a re-
All'in all, the mobility not only enhances the entertainingult, different generations find increasingly difficult to find
experiences, but also increases the professional opportaammon interests to each other.
ties. A funny joke going around is when you make a phone
call to 8.00—.JETBLUE: you are highly probably talking to & 5 Criteria of Users’ evaluation
housewife in bunny slippers since the JETBLUE airlines has
outsourced its call center to housewives. Normally people are not completely aware of their own crite-
ria of making judgments and evaluating. Understanding the
. hidden emotion and the unconsciousness of the users may
4.4 Complexity benefit both studying user experience and improving the de-

. . sign of products [9].
As a result of technology development, high-tech devices ar%A scenario-driven approach was adopted in an empirical

becoming increasingly powerful yet at the same breqth MABss-culture study undertaken by Rocker, C et al to investi-
complex. Non-expert consumers always end up with trou-

ble to operate them. In the trial carried out by Booth, é;.ate user requirements [6]. qumg .that experlmgnt, the re-
S?archlng staff constructed an intelligent home with a num-

etal [7], the intended goal was to build a model to predlger of innovative applications for the participants. Then the

user experience with a Digital Media Adapter (DMA). The . : .
. ; . Interviewees were asked to give feedback based on their ex-
first phase of the experiment was end-user usability testing. S : . e
. . iences in intelligent home. A lot of discussion is aroused
and analysis. Summing up from the test results, they declar : . )
N , . . ; . with respect to the feedback. The first one mentioned is re-
while technology’s pervasiveness is at an all time high, so

is its complexity. With increased complexity, the usefulnesgcmdents emphasized on fears instead of pleasure as what

" . ey had experienced. Fears are comprised of "lack of con-
of each new and exciting product diminishes to end-users, LT S . : . N
tral, lack of security, increasing isolation, favoring laziness

. Blly, S. et alth::ve un:d;rtadlf(en_r?]n e?ploratgry sttudy Ihal?[el . A bit surprisingly, the lack of control is tagged as the
roken expectation study [4]. They focused on to wha lost significant source of fear. The control theory (a.k.a.

tent the user experience could not accord with their expecéﬁbice theory) from Glasser, W. [9] might be an explana-
tions that is more or less owing to complexity of the producﬁ e

; - 2 _ton to this phenomenon. Glasser claims that the choices of
They had nine participants with different amount of technic, E P

back d wh ing their h work th havior human beings make arise out of their aspiration to
ackground wno were using their home network more thap.| their lives. In his theory, human behavior consists

an internet access. The respondents were asked to des ri”?ﬁree elements: what they do, what they think, and what
the problems they had ever encountered with their home g@ ’ '

ks. S troubl ited ith ft gy feel. According to Glasser, "all behavior is an attempt
WOTKS. - S0me troubles resulied trom nheither sottware pr atisfy powerful forces within ourselves" [9]. Hence, it
lem nor hardware problem, but broken expectations, deﬂr}ﬁ

o tch bet hat s 1o be ab kes sense that testers highlighted on the control issue.
as “a mismatch between what a persc‘)'n expects fo be a L?Hg other three types of fears can be explained by Maslow’s
do and specific device capabilities [4]". As far as | am conp-

cerned, it was the growing complexity which confused t@erarchy. They should be put into the categorySafiety

%ve/BelongingndEsteentespectively.
consumers and leaded to the misunderstanding. ging P y

. As a result, a couple of design guidelines are proposed
Part of the home network set-up study conducted by Grifi;. ye\eloping new applications. The criteria also represent

ter, .R'E' [3] was abput admlnlstrapon and troublg ShOOt'rme expectation of the consumers on intelligent devices. The
Typically, the one with most technical knowledge is respOfiams highlighted here include control, security, added value,
sible for the home network administration and trouble Sho%’i’/oidance of interference and continuous comfort. People

ing in a household. The complexity made the participatgdy nore or less conservative in terms of private possessions.

administrators complaining the work was time consUmingyme is 4 place needs to be changeless where the metaphor

and let the?r leisure hours slip by. _A!so, the problem§ can rlﬂtinvesting psychology may apply, i.e. it is always more
be solved in the absence of administrators. Sometlmes_t Gihful to lose money than missing opportunities with equal
need to stay there for a couple of weeks until the admin

X | . mount of profit. People are willing to gradually get added
trator is back from a trip. In some scenarios, household%ﬁue with presupposition of not losing anything
had to ask outsiders to help the trouble shooting, nevertheless '

the outsides parties often made mistake because they could
not comprehend the environment and network framework®  Conclusion
which the device was working.

It is suggested that another influence of complexity is thelhe concept of digital home is undoubtedly a hot point in
it widens the generation gap. A report by Paypal, investigdte consumer market. Many giants like Microsoft, Intel and
ing the "technology quotient" of Britons, has declared genétokia have proposed their own solution for smart home.
ation gap which has a part to play when it comes to makii@pose ambitious plans reveal their resolution to take a big
sense of technology [21]. Whilst younger generation has lesise of this promising market. Also, the infiltration of intel-
problems with complicated, fast-changing terminals as whfjent devices into households is inevitable. The number of
as services like MMS, where users are supposed to figure smtrt gadgets in our daily lives is increasingly growing. This
how to combine the text and multimedia contents togethpaper explores the implication of those technologies and the
Meanwhile, the elders are not as open-minded and comipepact they have on our perspectives of home.
tent to learn new ideas and technologies as their descendenfss every coin has two sides, digital and smart home tech-
do. It is more obvious in terms of Internet because of tinelogies have resulted in both positive and negative affec-
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tion.

The benefits are made up of unlimited connectiv-

ity, freedom of moving around, chances of building up and
maintaining social circle, amazing enhancement of audio-
visual experience, etc. On the other hand, the problems aris-

ing from those technologies encompass users’ estrangement

international Workshop in Conjunction with AVl 2006
on Context in Advanced interfaces, (Venice, Italy, May
23 -23, 2006). CAIl '06. ACM Press, New York, NY,
49-5

with their family members, inadequate usability and wident6] Rocker, C., Janse, M. D., Portolan, N., and Streitz,
ing generation gap and so forth.

The limitation of those empirical studies is they were all
carried out in the occident. So the conclusion drawn from
them may not apply to other cultures. Future work investi-
gating changing perspective of users in other continents as
well as with different background such as gender, education
and financial status may help to dig out the underlying reason
of the changes. In addition, further research in respect of the
influence of automation technology is necessary to comple-

ment the study of users’ changing view of home. Likewise!

the combination of wireless technology, automation technol-
ogy and multimedia technology could be taken into account
in usability point of view. Moreover, how to use the theories
concluded from those researches to help product design and
resolve social problems should be taken into account as well.
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