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This study investigates the potential of head-mounted
video cameras as a technique for understanding human
experience in museums. Goals of the research are to
avoid over-determination of experience, instead
providing digital tools for reflection and understanding.
The work uses a head-mounted video camera, an
interview, and a set of simple image processing
techniques to explore methods for understanding
relationships between people, objects, and museum
spaces.
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Video technologies are proliferating in all aspects of
social and cultural life. The use of video, the
development of technologies such as Google Glass [1],
and other increasingly commonplace miniaturized video
technologies make the potential of body-mounted, firstperson video capture both apparent and underresearched. Further, the analysis of ‘video as data’ and
the sophistication of real-time image analysis tools
open a host of future scenarios for linking visual
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anthropological uses of digital video with the
motivations and promise of digital humanities [2] and
research into an increasingly “quantified self.” [3]
The potential for head-mounted video capture in social
research contexts (in ethnography and anthropology,
for example), has been explored by researchers in
visual-anthropology contexts as both a general method,
and in specific, contextual applications. See Warren and
Shroeder’s discussion for an account of the shift toward
image-based tools as a means of critically expanding
anthropological discourse beyond text and speech [4].
In museum contexts, vom Lehn, Heath and Hindmarsh
outline “interest[s] in confronting visitors with video
recordings of their own conduct to elicit talk and
discussion between them.” It appears that
“VideoTraces” [5] or “reflective video-techniques” [6]
can be an important tool to engender talk with visitors
and to have them reflect on their backgrounds and
behavior, and also on exhibit properties and
characteristics. While such tools are quite successful in
generating discussion, many authors conclude that
understanding of visitors’ ”conduct and interaction still
needs to be explored.” [7]
In the context of a trans-European research project
about relationships between individual museum visitors
and European cultural institutions [8], researchers at
the Copenhagen Institute of Interaction Design (DK)
and Newcastle University’s International Centre for
Cultural and Heritage Studies (UK) have developed
experiments into the methodological potentials in
digital design-ethnography. The work stems from an
interest in understanding museum spaces and their
resonances with peoples’ real-time perspectives. Also
revealed are the dynamics of how meaning is created,
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space is composed, and identity reflected through the
exhibit. This research uses digital video and image
analysis techniques to expand, challenge and invert the
top-down ways that museums are traditionally
conceived and analyzed. Museum visitor studies of
spatial flow and behavior most often presuppose a
static-frame omniscient perspective, surveillance-like
tracking of visitors, and document formats which
privilege the floor-plan as an adequate (and often sole)
tool for understanding museum spaces. “Walkthrough”
research approaches these issues from the bottom-up,
as composed by visitors.
Our investigations invite visitors to make headmounted-camera video documents of their own
museum visits. These videos are then watched together
with museums researcher, who prompts visitors’
reflections on their museum visit. The video is also
processed with image analysis techniques to develop
metadata analytics, informing researchers of metadata
of interest (intended also in a reflexive mode).

Elicitation Interviews
Visual anthropology, stemming from humanities and
social science research, provides a model for treating
video documents as reflexive “texts” against which to
derive further “readings,” or insights and knowledge.
Intervening with video in this way, research
productively sidesteps attempts at full-characterization
or total-determination of situations and experience,
either through implication or inference. This “thinking
we know more than we really do,” over-determination
is often a pitfall of data and data-based knowledge
pursuits in design-anthropology, as in computer science
[9]. Instead, the ambiguity of what is known and
unknown in the recording of a given situation or
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museum visit is maintained, video recording serving
only as an artifact to elicit response and stimulate
recall. Henry and Fetters note that, “Variations of video
elicitation interviews have been used in knowledge
engineering, [10] interaction analysis, [11]
anthropology, [12] and other social science
disciplines.[13] Important here is that the participants
are invited to create the video themselves, as a part of
the research. The method also operates in the language
of museum spaces, as visual artifact of a visual
environment. [14]
These aspects of our research share inclinations with
the quantified-self movement, in that they are geared
toward data collection for self-reflection. During a
subsequent interview, the video helps visitors recall
their visit, the detail of the museum space, and their
trajectory through it. Also, the footage serves to show
visitors aspects of their behavior they are unaware of,
revealing, often to themselves, how their itineraries
and attentions shape their movement and engagements
in the museum. As with quantified-self data-analytics
and visualization, the intention is understanding what is
outside the consciousness of people (see for example
[15]).
Future prospects for ubiquitous imaging technologies in
developing reflexive profiles of behavior and identity
are numerous. (See, as further example [16].) Yet, it is
important, while seeking accuracy, to design into video
artifacts indications of ambiguity and dynamism, as
well as accuracy. In so doing we avoid the reduction of
experience to data, or treating the digital image as
“fact.” This is one reason to maintain use of
commercially available, economical and simple headmounted camera technologies, instead of more
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sophisticated technologies such as eye-trackers. As a
more “accurate” technology, eye-tracking in the
context museums may fall prey to the desire to
interpret data as a “reflection of 'reality' in [a]
straightforward sense.” [17] Head-mounted cameras,
by comparison, maintain a degree of ambiguity in both
capture and presentation as the “view from the camera
(viewed later during the interviews) gives no
information about whether the participant is gazing,
glancing or scanning, staring vacantly or using
peripheral vision.” [18]
Gaze trajectory represents yaw and pitch
of the head which loosely replicates the
movement of the eyes.
Gaze movement gives an indication of
the ‘energy’ or amount of movement at
this moment in the walkthrough
Optical density uses blob detection to
give an indication of how many edged
surfaces are in the scene
Body movements are grossly detected
through image quadrant movement
The color of the scene is the
average tone normalized for
luminance.

Figure 1. Rendered GUI of walkthrough outputs.

Image Processing & Analysis
Mackenzie and Kerr’s work to investigate sporting
experiences shares much in common with our
walkthrough research. Their innovative use of headmounted cameras in the context of sport research
“focuses on video footage obtained from head-mounted
cameras for use in stimulated recall during post-event
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interviews.” [18] For our walkthrough research we add
a further analysis step to the captured video, via
image-computational algorithms applied to the footage.
The intent of this analysis is to provide further
metadata to juxtapose with the qualitative interview

techniques, as a way of digging further below the
obvious or known aspects of the museum space and
visit. Figure 1. illustrates the final interface components
and discusses the data derived and rendered onto the
video footage.

References

practices. Cambridge, MA: Cambridge University Press;
2005:93-113.

[1]

Google Glass project. www.google.com/glass/.

[2] Borgman, Christine L. "The digital future is now: A
call to action for the humanities." Digital humanities
quarterly 3.4 (2009).
[3] Wolf, Gary, A. Carmichael, and K. Kelly. "The
quantified self." TED.
www.ted.com/talks/gary_wolf_the_quantified_self.html
(2010).

[12] Nastasi BK. Audiovisual methods in ethnography.
In: Schensul JJ, LeCompte MD, Nastasi BK, Borgatti SP,
eds. Enhanced Ethnographic Methods Thousand Oaks,
CA: Altamira Press; 1999:1-50.
[13] Rosenstein B. Video use in social science research
and program evaluation. Intl J Qual Methods.
2002;1(3):22-43

[4] Bell, E., Warren, S., & Schroeder, J. E. (2014). The
Routledge Companion to Visual Organization - Visual
Methodologies and Methods.

[14] Gauntlett, D., & Holzwarth, P. (2005). Creative and
visual methods for exploring identities. Visual Studies,
21(1), 82–91.

[5] Stevens, R. & Hall, R. (1997). Seeing tornado: How
video traces mediate visitor understandings of
(natural?) phenomena in a science museum. Science
Education, 81(6): 735-747

[15] Li, Ian, Anind K. Dey, and Jodi Forlizzi.
"Understanding my data, myself: supporting selfreflection with ubicomp technologies." Proceedings of
13th Ubiquitous computing conference. ACM, 2011.

[6] Ellenbogen, K. (2002). Interactions and
Reflections: Mediating the Museum Experience.
Amsterdam: ISCRAT (unpublished).

[16] Rivera-Pelayo, Verónica, et al. "A framework for
applying quantified self approaches to support reflective
learning." MOBILE LEARNING 2012 (2012): 123.

[7] vom Lehn, Dirk, Christian Heath, and Jon
Hindmarsh. "Video based field studies in museums and
galleries." Visitor Studies Today 5.3 (2002): 15-23.]

[17] Brown, K.M., Dilley, R., and Marshall, K., 2008.
Using a head-mounted video camera to understand
social worlds and experiences. Sociological research
online, 13 (6), 1.

[8]

The MeLA Project. http://www.mela-project.eu/

[9] scher, M. B. (2005). Social Life Under the
Microscope? Sociological Research Online, 10(2).
[10] Crandall B, Klein G, Hoffman R. Working minds: A
Practitioner’s Guide to Cognitive Task Analysis.
Cambridge, MA: MIT Press; 2006
[11] Pomerantz A. Using participants’ video stimulated
comments to complement analyses of interactional

306

[18] Mackenzie, S. H., & Kerr, J. H. (2012). Headmounted cameras and stimulated recall in qualitative
sport research. Qualitative Research in Sport, Exercise
and Health, 4(1), 51–61.
[19] Horn, Berthold K., and Brian G.
Schunck. "Determining optical flow." 1981
Technical Symposium East. International Society for
Optics and Photonics, 1981.

