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Abstract. We put forth a proposal for a system that creates an augmented social
environment where devices allow for an integrated capture of information about
a social gathering (e.g. pictures, audio recordings, written thoughts and
expression). Users can subsequently navigate around a collection of images,
while listening to sounds and conversations recorded with the photo at the time
of capture. We describe the devices used to capture this information and the
user experience of the integrated Memory Collage application. The paper will
also discuss the implications found for ambient intelligence within social
environments.

1 Introduction

Our project’s primary aim is the exploration of audiophotography and other methods
of capturing information in a social environment. Audiophotography [1] is a domain
that studies the value and practice of recording sound with still photographs.
Motivated by the research of Frohlich and Tallyn we are trying to explore the full
affordances of the audio capabilities found on many digital cameras today.

Although audio provides an additional dimension to memory recall on top of
viewing photos alone [1], the ways in which sounds most relevant to the viewer are
recorded has not been explored. Video recording can be argued as a method that
incorporates  all  relevant sound and image together, but they
are not selective in the information they capture, making indexed retrieval difficult at
a later date. To ensure a high probability of capturing sound and images of
importance, a system needs to determine the relevant events in its environment.

We are developing applications for the capture of events in one’s social
environment, and then presenting the audio enriched photos to the user in ways that
evoke memories and emotions. This paper will detail our progress to date in
augmenting a social gathering using microphones, cameras and sensors to obtain a
more omnipresent view for sharing and personal viewing. We will then discuss the
issues revealed throughout the project pertaining to ambient intelligence in social
settings.



2 Related Work

The last few years have seen the development of a number of computational systems
that capture information within their environment. Sumi, Matsuguchi, Ito, Fels, and
Mase [2] developed a system, which integrates wearable and embedded sensors,
video, and microphones, to observe interactions amongst multiple users. The
resulting information is captured on an individual basis and does not allow for an
omnipresent view of events. The Eavesdropper camera [3] automatically captures
spontaneous moments in pictures when triggered by sounds such as laughter, voices,
or noises. Frohlich and Tallyn [1] suggest that ambient “sounds-of-the-moment”
convey a richer memory when paired with their corresponding photographs. We see
an opportunity in developing a system that actively seeks to provide a novel means
for recording important moments and multiple perspectives of a party.

3 Memory Capture and Display

An informal user study was conducted at a party organised by the authors to observe
and record social interaction by participants within an instrumented environment.
The location was a lounge on the campus of the University of British Columbia. The
twenty-one participants consisted of professors, researchers, and graduate students.
Questionnaires were distributed for initial feedback regarding their thoughts on the
devices in the environment. We asked specifically about privacy issues and the
obtrusiveness of the devices. Various sound recorders were placed in strategic
locations to record ambient noise and coherent conversations near high traffic areas
(e.g. foosball table, food table). Digital cameras carrying digital voice recorders (Fig.
1) captured snapshots of the event with the idea that recorded audio would likely
correlate well with a photo. Touch sensors (Fig. 2) provided participants an
opportunity to note significant moments through a time-stamping mechanism. These
time-stamped events and photos served as a temporal index into the audio recordings
so that meaningful audio clips could be played during photo viewing.

Fig.1 Digital camera with digital voice Fig 2. Decorative event captur-
recorder mount. ing touch sensor.

Using the information collected at the testing party, an application which we call a
“Memory Collage” (Fig. 3) was created to elicit responses as to the usefulness of the



sound and photo combination in evoking emotional memories of an event. The
Memory Collage application enables users to spatially manipulate images and arrange
them in a personalised manner, unlike the structured organisation common to photo-
sharing applications and browsers [4]. Users were able to create meaningful
arrangements of their choosing, as well as play back a clip of sound recorded when a
photo was taken.

Preliminary feedback indicates that this method of event capture and viewing
allowed participants to recall situations they ordinarily would have had difficulty
remembering. This phenomenon was particular apparent when an audio clip captured
spontaneous remarks or comments that are normally quickly forgotten after an event.
The Memory Collage demonstrated that there is a significantly stronger memory
recall of events from audio-photographs.

Fig. 3. Photos placed in personalised arrangement

4 Conclusions and Future Directions

Our project provides a first step into the research of information capturing devices in
social environments, which we view as a new and relevant area of interest for ambient
intelligence. The greatest challenge may involve using devices that rely on
assumptions or fixed variables in a social environment. For example, we were not
able to place recording devices in ideal locations, and we were unsure whether
participants were using touch sensors for the intended purpose. These problems were
encountered because of the inherent unpredictability of the environment. A system
designed to be used in a shared, social space should be able to account for this
unpredictability.

Our future directions are two-fold. First we wish to investigate more salient
methods of capturing sound. Some participants found that sounds were not always
correlated to the photos they interacted with, producing a degree of confusion. This
may be because the affordance of the system suggests that sounds should be very
closely correlated to the focus of the photo. A possible solution could be the use of a



Local Positioning System such as RemoteEyes [5] and equipping each participant
with a personal microphone. Sound clips could then be chosen by locating who is in
each photo. Secondly, we wish to develop a framework for the use of intelligent
devices in a social environment. This framework should detail how to build a flexible
system that can be fitted to a specific environment, depending on its variable and
fixed attributes, such as the event space, the number of people, or the type of event.

We present these ideas to provide a catalyst to the research of ambient intelligence
in social environments. By increasing these efforts, we hope to provide further
insight into the relationship between people and their environment when interacting
with intelligent systems.
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