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Abstract. In this paper we present a social and technical architecture
which will enable the study of localization from the perspective of crowds.
Our research agenda is to leverage new computing opportunities that
arise when many people are simultaneously localizing themselves. By
aggregating this and other types of context information we intend to
develop a statistically powerful data set that can be used by urban planners, users and their software. This paper presents an end-to-end strategy, motivated with preliminary user studies, for lowering the social and
technical barriers to sharing context information. The primary technology through which we motivate participation is an intelligent contextaware instant messaging client called Nomatic*Gaim. We investigate
social barriers to participation with a small informal user study evaluating automatic privacy mechanisms which give people control over their
context disclosure. We then analyze some preliminary data from an early
deployment. Finally we show how leveraging these mass-collaborations
could help to improve Nomatic*Gaim by allowing it to infer position to
place mappings.

1

Introduction

A great deal of progress has been made in the pervasive computing community on
the problem of localizing individuals. There are outdoor systems [1], indoor systems [2], and hybrid indoor-outdoor systems [3, 4, 5, 6]. There are infrastructurebased solutions [7] and wearable/mobile-based solutions [8]. There are IR [9],
acoustic [10, 11], laser [12], single-point [13] and sensor fusion techniques [14, 15].
Hightower presents an excellent survey [16] with other examples and categorizations.
With such a wide array of techniques for empowering a user to digitally
leverage their location, it is now justiﬁed to begin studying new computing
opportunities that are enabled when large numbers of people begin using these
technologies. Urban planners have implicitly begun studying these issues through
the analysis of where cell-phones are carried and used [17, 18]. We view our work
as complementary to theirs: crowd context can certainly be used for urban analysis. However, we wish to expand the types of analyses that can be done by
providing statistically powerful data sets which can still be used by urban planners, but also by the crowds who generate the data, and the software that they
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use. A key component of our vision is to enable aggregations over place (as
opposed to position [19]), activities and social situations.
To be speciﬁc, as a ﬁrst order goal, we wish to develop methods of being able
to answer location-aggregation questions such as “Where are UCI students right
now?” One answer to such a question is to show positions on a map, but our
diﬀerent and novel approach is to answer in the form of a probability distribution
over places: “90% of UCI students are at home.” Diﬀerent questions might be
answered with distributions that can be interpreted as: “This weekend, 50% of
the assisted living center residents went to a store”, or “Right now, 10% of the
sales force are in developing nations”. Our future goals include being able to
answer activity- and social status-aggregation questions that naturally spring to
mind as well.
The risk versus beneﬁt trade-oﬀ for a user who reveals context information
changes in two ways when it is aggregated. The ﬁrst change is that the privacy
dynamic is altered. An observer trying to understand information about crowds
does not need access to knowledge about a particular person. As a result, some
of the risks of losing plausible deniability [20], and of being surveilled [21] are
lowered. They certainly don’t go away (see section 3 for example!) because in
order to aggregate someone must have access to individual context information,
but anonymity becomes more practical and suﬃcient statistics can be maintained
without maintaining data on individual behavior. The second change is that motivation to reveal context information changes as well. Since no personal analysis of
context is available to the user once their data is aggregated, the beneﬁt of revealing that information is small. Therefore new ways of encouraging participation in
the community from which aggregations are made must be developed.
The rest of our paper structures the social and technical architecture which
we are developing to achieve our goal. The centerpiece of the architecture is our
context-aware instant messaging client, Nomatic*Gaim, described in section 2.
We argue that this application needs context-awareness immediately and, as a result, is suﬃciently motivating for people to reveal context information. Nonetheless, this revelation is a social barrier that we do not take lightly. As a result,
in section 3 we present the results of a small informal user study that we have
conducted to help shape our design of privacy controls to further facilitate participation. Creating a well-designed IM client is a technical barrier that we investigate in a small deployment described in section 4. Encouraging results from
these studies provides a suggestion that these barriers can be crossed, so in
section 5 we show how remote data collection conducted by Nomatic*Gaim will
support solving the position to place problem, and thus the aggregate query
challenge posed above. Additionally, this particular solution can be used to further lower social and technical barriers to the use of Nomatic*Gaim and other
location-aware systems.

2

Nomatic*Gaim

The preﬁx tag, “Nomatic*” refers to our system for collecting descriptions of
context correlated with position. Nomatic has the particular characteristics of
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leveraging mass collaboration to get statistically powerful amounts of data which
can then be used as data for data mining algorithms to solve challenging cultural
and social context representation problems.
2.1

Our Use of Context

We use “context” as short hand for three types of data: a user’s current place,
a user’s current activity, and a user’s current social situation. While our approach could include other aspects of context as well, these three have immediate
promise with regard to Instant Messaging (IM) usage.
– Place: Place is a way of describing a position in a semantic way. It is an
inherently ambiguous and subjective label that depends on who is labeling a
place, why they are labeling it and who they think is going to see the label.
Unlike place, position is an exact location, that, while possibly diﬃcult to
gather, clearly describes where something is. It is usually described in a
coordinate system such as latitude and longitude, but may also be described
in other ways based on use and technology. Regardless of representation,
position unambiguously maps where locations are (e.g., 31N -117W, 3 miles
north of Exit 14 on highway I-5, etc.). Position to place is not a one-to-one
mapping. Not only can a position have many place names, but a single place
name may map to many positions (e.g., home, work, a Yoshinoya restaurant,
an IKEA store). An excellent discussion of the issues surrounding position
and place can be found in [19].
– Activity: Activity is also a subjective description of what a person is currently doing. Much of the same ambiguity that surrounds place also surrounds activity. A person may be walking, talking on a cell-phone, having
a conversation, laughing, exercising, looking for the subway, all at the same
time.
– Social Situation: This is the way in which a person would describe their
current activity as it relates to other people. It includes situations such as
“being alone”, “being in a crowd”, “in a meeting”, “on a date”, etc. Again,
this is a highly subjective way of describing part of a person’s context.
In fact, these three elements of context are closely tied together. To say that
you are at a theater likely means that you are also watching a movie, and in
a crowd of strangers. To say that you are ﬂying to Sydney also implies that
you are on a plane. So we do not suggest that these three types of context
are independent, but rather they are diﬀerent lenses through which we observe
situations.
When necessary, some of the ambiguity of context can be eliminated by conforming to an ontology, hierarchical or otherwise. GIS systems, such as the U.S.
Census bureau’s [22], frequently impose such a structure on the description of
places, so that each position has exactly one well characterized label, perhaps
“light industrial”, “park”, or “shopping mall.” Much work in the pervasive and
ubiquitous computing community on activity recognition takes this tactic as
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well. Many algorithms are made tractable by the exclusive and unambiguous
description of activities in progress (e.g., [23, 24]).
Nomatic, through its mass-collaborative nature, rejects the imposition of a
strict ontology and supports the emergent creation of communal understandings
of context that will arise through shared use. We allow users to arbitrarily tag
locations in the style of de.li.cious [25], Flickr [26], and Etsy [27] so that Nomatic
can grow and change with community use.
2.2

Instant Messaging Transformed

The ﬁrst step in motivating crowds toward a mass-collaboration of context information disclosure is to provide an incentive for individuals to reveal it. We
believe that a transformed IM client is just such an incentive.
The Human-Computer Interaction and Computer Supported Cooperative Work
literature has thoroughly documented the value and use of “awareness technologies”
to support and improve distributed group work [28, 29, 30, 31, 32, 33]. Ethnographic
studies of IM have shown that the awareness associated with the online/oﬄine
status line of an IM client has substantial value in the maintenance of dyadic human
relationships [34, 35, 36].
However, the computing context in which IM has been used has been rapidly
changing. Until recently most users of IM were primarily using desktop computers. Computing has changed substantially in recent years such that laptops
sales are outpacing desktop computer sales [37] and IM clients are now available
on mobile phones. This means that the context provided by a label that says
“online” vs. “oﬄine” or “available” vs. “not available” is no longer suﬃcient to
achieve the positive externalities mentioned in Nardi’s work [36]. Some studies
indicate that 13% of all IM dialog is simply related to negotiating availability [38]. Increasingly, individuals are always “online”. The diﬀerence is that now
a person might be “online” and only available for some kinds of IM messages.
She may be driving, giving a presentation, using the same hardware to make a
phone call, or incur fees to receive IM messages. “Online”, no longer means that
a user can gracefully accept all interruptions.
To adapt to this new reality, we have developed a context-aware, open-source1 ,
cross-platform2,andcross-protocol3 instantmessagingclientcalledNomatic*Gaim.
It is the merger of two existing projects, Gaim [39] and Place Lab [6], with the
Nomatic mass-collaboration context collection system. Unlike previous IM clients,
this one reports more nuanced context information in the status line (see ﬁgure 1).
When a user sets their context information, their position is simultaneously queried
from the Place Lab system. These two pieces of information are then alternately
reported on the awareness status line where the “available” label was previously.
(Figures 2–3 shows other clients displaying Nomatic*Gaim status).
1
2
3

Nomatic*Gaim is licensed under a combination of GPL, and other redistributable
licenses.
It compiles and runs on Windows, Linux and Mac OS platforms.
MSN Messenger, Yahoo! Messenger, AIM/AOL/iChat, Jabber/Google, and others.

190

D.J. Patterson, X. Ding, and N. Noack

Fig. 1. Nomatic*Gaim’s context entry dialog for manual context entry

Fig. 2. Apple iChat client displaying status created by Nomatic*Gaim

Fig. 3. Yahoo! Messenger client displaying status created by Nomatic*Gaim
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At the same time as the current context information is reported to a user’s
buddies, the Nomatic*Gaim client also anonymizes the (context,position) pair
and sends it to the Nomatic Mass-Collaboration Database (NMCDB) where a
database entry is made matching the position with the manual context information. In this way the user is provided immediate beneﬁt while a database
of position to place name mappings and, more generally, position to context
mappings is being developed.
As exciting as this new way of using IM is, there are some clear concerns
about privacy that need to be addressed. Lack of appropriate controls over context disclosure may make users uncomfortable about adopting Nomatic*Gaim’s
awareness model. In order to understand user attitudes and to develop models
for automatically managing privacy, we conducted a small Wizard-Of-Oz pilot
study to direct our eﬀorts.

3

Privacy Pilot Study

We made the hypothesis that a user would be motivated to use Nomatic*Gaim’s
context disclosure system if they had appropriate control over the method in
which the information was released. To evaluate this, we conducted a small pilot
study prototyping various IM privacy conﬁguration management strategies. For
this study, we focused on what beneﬁts users can achieve from location disclosure
through IM, what concerns this entails, and what factors aﬀect their disclosure
attitudes. Although this study is small and informal, we hope it will iteratively
guide more formal user studies in the future.
Previous work has exposed some of the underlying privacy issues associated
with location disclosure. The private nature of location information and users’
unwillingness to disclose it has caused some research eﬀorts to fail [9, 40, 41]. Some
have found that automated location disclosure is not very well accepted by users,
and concluded that automatic features lacked value [42]. Others have determined
that people ﬁrst choose whether or not to reveal location, and if so, then specify
their location in the most useful terms for a given relationship [43]. Still others
have supported this idea that relationship dominates disclosure decisions [44].
Part of why we believe we may be able to succeed where others have not is
because we suspect that the underlying technology has a signiﬁcant eﬀect on how
people choose to reveal context information. Most previous work has focused on
SMS4 communication, but IM represents a diﬀerent mode of communication,
and aﬀords diﬀerent information practices (i.e. diﬀerent degrees of synchronicity, central vs. ambient attention demands, “pulling” vs. “pushing” modes of
operation, etc.). The employment of diﬀerent communication media for location
disclosure may change the balance between beneﬁts and costs, aﬀecting a user’s
sense of control, and thus their attitudes.
The issue of privacy in our IM client is partially mitigated by controls built
into the IM protocols themselves which allow users to control access to their
online/oﬄine status, and therefore Nomatic*Gaim status, to people whom they
4

Short Message Service: text messages sent to cell-phones.
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Fig. 4. Three customized paper prototypes of potential future Nomatic*Gaim interfaces used in the pilot study. The left interface is manual. The right interface is completely automated. The center interface gives the most control to the user in disclosing
their current place.

have previously approved. The discussion of context disclosure is therefore made
within the boundaries of preexisting privacy mechanisms. (see [45] for more
details on IM privacy by protocol).
3.1

Methodology

Our study consisted of two parts, a paper-prototyping/Wizard-Of-Oz study
and a scenario-based questionnaire evaluating potential location-aware IM usage models for a laptop computer. The paper prototypes demonstrate possible
functionality that diﬀers from the existing Nomatic*Gaim client.
The study was conducted on the UCI campus in November 2005. Restricting
ourselves to students within our research group who were not working on Nomatic, we screened potential participants to ensure they used IM daily and were
mobile laptop users. We recruited ﬁve students (3 male-2 female, 4 graduate-1
undergraduate) who received a short application form that collected information
to customize the subsequent scenarios.
During each one-hour session, we introduced three paper prototypes, presented several scenarios that required users to interact with the prototypes, and
then conducted a semi-structured interview with the participants to understand
their experiences.
Privacy Interface Options. The three paper prototypes were designed to give
the users a spectrum of automation over location disclosure. In the ﬁrst one, the
system doesn’t do any automated disclosure, but users can manually enter and
disclose their current place to their entire buddy list. In the second one, the
system automatically detects a variety of place names that describe the user’s
position. The user is then able to drag place names over groups of individuals
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to reveal their place. The third one automatically chooses and reveals a place
name to all the people in the buddy list. As with the scenarios, the interfaces
were customized for each participant. An example is shown in ﬁgure 4.
3.2

Discussion

Our screening interviews reﬂected a wide variety of practices and environments
involved with IM usage. One unexpected situation involved IM usage during
church services. Opinions of showing location information also varied during the
study. One participant began their session by saying that location disclosure is
not something they wanted and didn’t have any value to them. However, she
later expressed several times that she had changed her mind, and agreed that
this feature could be very convenient and useful.
Beneﬁts. Through the study, the following four beneﬁts emerged as recurring
themes:
– Facilitating Activity Coordination: Nomatic*Gaim has the potential to
let others know where you are and vice versa. This appeared to be useful for pre-deﬁned, but ﬂexible activity coordination (e.g, impromptu oﬃce
meetings, coﬀee shop meetings and project meetings before a class). Our
interviews demonstrated that these would be the highest value scenarios for
the participants as they were useful, convenient and eﬃcient.
– To Facilitate Socially Appropriate IM Interactions: Most participants
agreed that location information is a good indicator of a user’s social context.
Providing location information through IM can inform and signal others how
to interact more appropriately. Seeing an IM buddy at a meeting location was
interpreted as a signal that their buddy was waiting for them. Additionally,
“Meeting Room”, “Church”, and “Classroom” locations all indicate strong
expectations over interruptibility. It also signals diﬀerent expectations for
diﬀerent people. For example, one participant emphasized that the “Church”
label means he doesn’t mind people from the same church contacting him
(before the service starts), but not others. The observation was also made
that for people who are familiar with each other’s schedule, place information
reveals what types of activities they are engaged in and provides cues for
interruptibility.
– Emotional Beneﬁts: One participant mentioned that his parents call him
all the time, just wanting to know where he is. Another participant stated
that “There are probably 2-3 people I’d like to disclose [my location] to all the
time”, and another, “I guess I also care what my parents know, because they
are most likely to give me crap over the telephone, or to worry (i.e. I’d like
them to know I am home after a plane ﬂight)” These statements suggest that
location information revealed through IM could enhance social connections.
Unlike phone calls and SMS, IM costs less in terms of time and attention
and may achieve better beneﬁts as a result. Two participants mentioned that
this feature could save time by reducing the frequency of check-up calls from
parents. As one participant suggested, it provides “background” awareness
of her remote friends.
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– Increased Opportunities for Socializing: Location information can lead
to opportunistic social interactions. One participant mentioned that when
she sees her friend is in New York, she will start a conversation by “Hey, what
are you doing in NY?” Another participant suggested that “Home” means
he is available for his friends. Yet another participant mentioned that if she
sees her friends at “Home”, she will “feel more comfortable to reach them,
without any worries”. In our coﬀee shop scenarios, participants expressed
their willingness to disclose their location information if they are alone, “so
[friends] nearby can join me”.
Information Leakage. Besides beneﬁts, the scenarios and interview questions
also expose some tensions and concerns involved. Some participants were concerned that location disclosure might cause information leakage over scope and
time, and lead to undesirable consequences.
Our participants demonstrated an unwillingness to disclose some location information to conceptual groups of people in their buddy list. As one participant
put it, “a couple [people] I’d actually want to hide information from, I’m protective of my face time.” In a home scenario, one participant said “oﬃce mates
don’t need to know [where I am] for sure”. Some locations are especially sensitive to some people such as “bars” to parents, or “home” to boss, although as
a result of current IM practice, participants also mentioned that these people
were currently not in their buddy list.
One participant was afraid of information leakage over time, either choosing
to disclose or choosing not to disclose location can be informative “in ways you
don’t like.” The example given is “parents asking ‘why I didn’t display ‘Home’
all weekend?’ Even if it doesn’t show where I actually am.” Another participant
also pointed out choosing not to disclose location may cause social pressure. A
third mentioned that people might learn her rhythms, and could predict her
locations in an undesired way. System security was also raised as a concern.
High Level of Acceptance. Our pilot study showed a high level of acceptance
of location disclosure through IM and the corresponding automatic features. All
participants answered “yes” when asked whether they would use this feature if
it were available. At the same time, two participants also mentioned that they
would adopt it only when it became very popular suggesting that achieving
critical mass will be an important social barrier to adoption. Nothing about the
proposed system requires multiple users to participate.
The high level of acceptance exceeded our original expectations, and is contrasted with ﬁndings from previous location disclosure systems. We speculate
several reasons why this might be:
– More Beneﬁts: IM makes location exchange very easy, which is signiﬁcant for activity coordination. Secondly, although existing IM clients support
quick and informal conversations, they suﬀer from a lack of social context
which location disclosure helps to mitigate.
– Lower Attention Cost: One major feature of IM is its presence awareness.
It works like an ambient display [46], operating in the background, utilizing
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peripheral attention, and supports easy movement between background and
foreground operation. This feature signiﬁcantly lowers the attention cost on
the information receivers, and makes it less annoying and interruptive.
– Suﬃcient Level of Control: In contrast with cell-phones and PDAs, laptops are less intimate. People typically do not bring them everywhere they
go. This eliminates some of the threats to a person’s privacy. Secondly, the
buddy list provides a natural and controllable boundary in terms of the scope
of information leakage. Finally, the awareness metaphor associated with IM
status disclosure is simple to conceptualize.
3.3

Future Design Directions

– Temporality: Several participants distinguished between regular and one
time events, and suggested diﬀerent ways of automating each. For scheduled
and regular activities, automatic features have the potential to reduce tedious
manual speciﬁcation. Also, with regular activities, participants seem to have
less privacy concerns. In contrast, for one time events, manual disclosure is
acceptable or even preferred.
– Spatiality: In some places, such as work, our participants showed their
willingness to use automatic features to reveal location information. It had
high value, and little privacy risk. In contrast, “home”, or “coﬀee shop” were
more private.
– People Aspect: People want to disclose their location to groups of people
in diﬀerent ways. Furthermore people categorize their acquaintances diﬀerently. This suggests a ﬂexible buddy organizing mechanism is an important
requirement for automatic location disclosure design.
– Activity Aspect: Our study showed that for the same location, diﬀerent
social situations altered attitudes towards location disclosure. For example,
while waiting at a coﬀee shop, almost everybody indicated they would “definitely” choose to disclose location. However, after they start socializing,
nobody wanted to disclose location anymore. When the socializing is over, if
they remained alone, they all chose to disclose location again. This suggests
the need to provide a very easy mechanism to quickly start and stop location
disclosure.
– Information Aspect: People are less concerned about disclosing more generalized location information to their buddy list. For most participants, generalized information doesn’t convey too much information, and yet is useful
enough for relevant people. Detailed information such as room numbers were
only appropriate for certain people. This suggests using generalized information as default settings.
– Easy Control: Our participants made it clear that control had to be “dead
easy” – “No more than one click to override.”
3.4

Summary of Pilot Study

The size and informality of our study makes it impossible to make conclusive
statements about privacy in IM. We did observe generally positive attitudes
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towards location disclosure from our well-informed and computer literate user
sample. They also emphasized that automatic privacy mechanisms need to be
ﬂexible in regard to recognizing what times and places were valid to make default
disclosures and to provide very clear feedback and control about what information was being revealed. We also got hints that made us suspect that critical
mass, rather than privacy will be the determining factor in wide adoption of this
feature.

4

Preliminary Nomatic*Gaim Deployment

In parallel with our work on privacy automation we tested an initial version of
our system to evaluate technical barriers that would impact the eﬀectiveness and
system design of Nomatic*Gaim. We used an instrumented version of our client
running on Windows and Macintosh laptops that collected statistics about how
our users used physical space and IM. We had one professor and two graduate
students use our client over the course of one week each. At the end of the usage
period we collected and analyzed the resulting logs.
4.1

Collected Statistics

The ﬁrst set of statistics that we collected related to protocol usage and supported our decision to use a multi-protocol approach. Figure 5 shows the number
of buddies on each persons IM list separated according to protocol. These numbers are in line with similar research into IM usage that determined that an
average buddy list has 22 people [35]. Figure 6 shows a similar analysis based
on number of messages per protocol.
The second set of statistics that we collected was related to Wi-Fi Access
Point (AP) localization. This is the underlying technology present in Place Lab
which in turn is used by Nomatic*Gaim to determine a user’s position. This is
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Fig. 5. Number of buddies per IM protocol in pilot deployment
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Fig. 7. Unique access points found by each user. Light gray reﬂects APs that were not
in the database.

a beacon-based technology that compares the currently observed APs to a local
database of AP locations. By triangulating a position among the observed APs,
a user can passively ascertain his location with moderate accuracy.
We looked at how many unique APs our users encountered and what percentage of them were not represented in the Place Lab data base (see ﬁgure 7). Over
the course of the week there was no period of time in which a laptop was used
outside the range of an AP. This was despite the fact that one of the users in
our study made a cross-country plane trip during the study period.
4.2

Discussion

– AP Coverage. The number of APs in the database was surprisingly low.
There were always APs visible, but their location was frequently not known.
Whenever this was the case, Place Lab was unable to ﬁnd a latitude/longitude for the user. However, the set of AP signatures did suggest a particular
location, just one that was unable to be placed in a coordinate system.
– Accuracy. The literature cites resolution accuracy that is very high under
ideal situations, sometimes under 10m [6, 47]. Although we didn’t formally
analyze accuracy, our anecdotal experience suggested that we achieved approximately 30m accuracy in practice.
– Mobility.Consistent with the results of a study into the mobility of CMU
students [48], we found that most laptop usage was in a few regular
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repeated areas. Only during the cross-country travel episode did we see many
locations per user.
4.3

Future Directions

These results suggest a few important features for the Nomatic system. First,
bootstrapping and auto-extension of APs must be easy and integral to the system. A system like Microsoft Live Local [49] that accepts unknown APs and
attempts to localize them based on co-location with known APs will be essential
for the success of this system.
Additionally it would be convenient to have an interface that allowed the user
to act as a manual GPS. Such an interface would allow them to pick a position
on a map that is their actual position and then update the relevant databases
to reﬂect the APs in sight.
Finally the mapping of position to place should not fail just because absolute
position is not known. A graceful segue between known unique positions and
absolute positions is critical while AP localization is in the bootstrapping stage.

5

Closing the Loop: Leveraging Aggregates

So far we have discussed a preliminary system, based on an IM client that will
collect and reveal context information about a user, in a manner with which they
are comfortable. We have argued that IM is a compelling application that provides immediate gratiﬁcation to the user. It is less clear how a user would beneﬁt
from providing their context information to the NMCDB and why they wouldn’t
forgo that aspect of the system while they displayed the same information to
their buddies.
Motivating the mass-collaboration aspect comes from the powerful ability for
a Nomatic*Gaim client to use statistical inference from the data that has been
submitted to the NMCDB. This inference can determine the best place label for
the given position, L∗ , based on the data collected so far at all nearby positions,
x, and the currently observed location, z:

∗
L = argmax
P (L | Data(x))P (x | z)
L∈P laces

x

Since P (x | z) is essentially a neighbor function, we can generalize position
to be either a latitude and longitude pair, or a set of APs, and thus support
bootstrapping. In the latitude/longitude case, the notion of a neighborhood is
physical. In the AP case the notion of a neighborhood is “all locations that have
a non-empty intersection of APs”. We can assume that the greater the overlap
the closer the locations.
We can further diﬀerentiate between the data that the user has personally
collected and data that the rest of the community has collected and assume the
two are independent:

∗
(1)
L = argmax P (L | Datauser (x), Data¬user (x))P (x | z)
L∈P laces

x
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∗

L = argmax

L∈P laces

x

P (L | Datauser (x))P (L | Data¬user (x))P (x | z)

(2)

We now consider the case of a user who has never used Nomatic*Gaim before.
This user arrives at a new location and opens their laptop. Place Lab localizes
the user’s position. Nomatic*Gaim gets the position and sends it to the NMCDB.
The NMCDB responds with the optimal place label for the given location, L∗ ,
calculated according to equation 2. Since Datauser (x) = ∅, P (L | Datauser (x))
is uniform and uninformative.
After a user has entered information into the database on their own, their
particular labelings of space are non-empty and begin to contribute toward the
understanding of place for their IM client.
We can now incorporate the design guidelines that we have uncovered to create a better user experience. Rather than having the NMCDB respond with, L∗ ,
it can respond with the list of highest rated place labels, (L∗ = L0 , L1 , L2 ...) and
the associated probabilities, (P (L0 | ẑ), P (L1 | ẑ), P (L2 | ẑ)...). Nomatic*Gaim can
now take one of four options under the assumption that α > β > γ:
– If P (L0 | ẑ) > α then Nomatic*Gaim will automatically set the place context
for the user
– If P (L0 | ẑ) > β then Nomatic*Gaim will automatically set the place context
for the user and ask for the user to conﬁrm the setting.
– If P (L0 | ẑ) > γ then Nomatic*Gaim will open the context dialog with the
list of locations, L0 ...Ln , ordered according to their associated probabilities
in a drop down box for user selection.
– Otherwise, Nomatic*Gaim will open the dialog box for the user and allow
him to manually set the current location place.
The ﬁnal user experience is compelling. If a user is willing to collaborate
with NMCDB, when they arrive at a brand-new location and open their laptop,
Nomatic*Gaim will take one of the proposed U/I options. If this new location
has a common name that all previous people have used to label that location,
the user’s place (not position) status will be set for them automatically. They
will never have to touch their IM client and a semantic understanding of their
current location will be displayed. If the user doesn’t like the common place
labeling, and they correct it manually, the next time they arrive at the same
location, their customized place label will automatically be used. The user never
again has to touch their status when in that location. If for reasons of privacy or
ambiguity a location has multiple place names, the user’s current place will be
conﬁrmed before it is set for the user. The sensitivity to the automatic processes
can be set by altering α,β, and γ.

6

Conclusions

In this paper we have presented a social and technical architecture for collecting
large amounts of context information from users in real-time.
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Through the use of several small user studies we have identiﬁed social and
technical barriers to the adoption of our context-aware instant messaging client,
Nomatic*Gaim. Our privacy study was surprisingly positive given related work
in the ﬁeld. We attribute this apparent willingness of people to participate in
context disclosure to the unique features of IM that are diﬀerent from SMS
messaging. Our early deployment study supported our client design decisions
of being cross-protocol and identiﬁed the need for techniques that work in the
absence of absolute knowledge of position.
While previous work and technological trends suggest that the context awareness provided by Nomatic*Gaim has immediate beneﬁts for a user and their
buddies. It is crucial to the overall vision of Nomatic that users also reveal their
context information to the NMCDB. To this end Nomatic*Gaim also leverages
data submitted to the NMCDB to improve it’s U/I, as an example of statistical
inference over the data from crowds, but also to encourage continued masscollaboration from the individual user.
Ultimately by leveraging this architecture, we are able to provide information
that will assist urban planners, people and software to answer novel new queries
that aggregate over the semantic contexts of crowds of people. This information
can be used by people for aggregate social analysis, or by machines to create
more social interfaces.
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