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This report documents the application of  body movement interfaces to the 
playback of  Vicon Revue photos, and presents ideas for further research in this 
area.. 

BACKGROUND
Research consisted of  developing a new interface for efficiently viewing the 
400,000 images generated by a Vicon Revue camera which was worn 24 hours 
a day for four months.. During data collection, over 400,000 separate images 
were produced. The camera operates automatically, capturing an image every 
20 seconds with no human intervention necessary. The images show a minute 
by minute account of  every day life. When seen in chronological sequence they 
can be understood as a stream of  unconsciousness. The overwhelming quantity 
of  material raises some questions about how to view, understand and manage 
a catalogue of  digital visual files. Not least, how to interact with them in a way 
that is meaningful and useful. This research report is concerned with human 
computer interaction and the emotional qualities of  viewing and interpreting 
such a large number of  images. 

VIEWING THE IMAGES
Vicon Revue images are low resolution (approx 30kb), extreme wide angle, .jpeg 
format files. Colour reproduction is high contrast and motion blur often distorts 
the picture. 

As files accumulated, it became clear that the common desktop interface is not 
an easy way to view the 4,320 images generated every day. All images must be 
selected at once, opened as a slideshow and clicked-through one by one. The 
slideshow also allows for setting to automatic by choosing a viewing rhythm, for 
example one image every two seconds. Although default software (Quicktime, 
Windows Media Player etc.) permits automatic timing, it does not allow for a 
natural ordering of  experience nor the possibility to assign different weights 
of  meaning to images. Some images or sequences of  images are more resonant 
than others, and are consequently more likely to evoke memory and response 
(Ruiz, 2004, Berger, 2009).
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The nature of  the viewing rhythm can also have a powerful influence on 
interpretation (Gibbs, 2002, Rose, 2006). Power to control the viewing rhythm is 
restricted by default software; all images carry equal weight when presented in 
the slideshow window. Without tagging each image by importance with a simple 
star system (something that professional photographic editing software such as 
Adobe Bridge affords) there is no easy way to create a meaningful pattern from 
the daily image folder. As these folders themselves multiply, management and 
organisation of  material becomes increasingly onerous, time consuming and 
difficult.

A simple solution would be to implement a system that allows for more flexible 
and detailed control of  the playback interface. By adding interactivity to the 
playback interface, images could not only be tagged by their importance to 
the viewer, they could also be adjusted in contrast, size or tone to reflect their 
relevance to any particular task. Turning irrelevant photos to black and white 
or decreasing their pixel dimensions would allow remaining colour or full size 
images to stand out from the stream. This way of  creating visual contrast has 
long been used in information design, by picture editors and exhibition curators 
(Block, 2001, Meggs, 1992). The same lessons can be applied to create a rich 
experience when viewing Vicon Revue images.

BODY CONTROL INTERFACES
As the desktop paradigm for human computer interaction gives way to mobile 
devices, touch screens and cloud computing, some interesting avenues have 
opened up involving gestural and body interfaces (Saffer, 2008). A limited 
vocabulary of  small scale gestures such as pinching and swiping has been 
established to interact with these new technologies i.e. iPhones, but a much 
wider opportunity for full body interaction also exists. Some cheap and 
commercially available devices, such as Nintendo Wii and Microsoft Kinect, 
engage with these possbilites very successfully. Most applications allow full body 
interaction in domestic spaces by offering the chance to play virtual sports, such 
as tennis or virtual driving or fighting games (Forza Motorsport, Ghost Recon). 

These devices demand a different vocabulary of  physical interaction such as 
users gripping an imaginary steering wheel and turning their arms in space as 
if  driving a real car. 
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The interaction depends on existing mental models of  driving and the 
imaginary steering wheel is evoked by gesture and body position alone. 
Nintendo Wii has a different proprietary technology with a remote control-
like unit standing in for tennis racket or boxing glove. The user has to make 
a conceptual leap to imagine the tool required, putting greater pressure on 
realistic feedback and design of  the interface.

Vicon images and body proximity

The archive of  images generated by this research was was treated as a 
conceptual model of  the self, in the sense of  a collection of  digital images 
representing four months of  lived experience. Using a Microsoft Kinect, 
we designed and implemented a simple prototype interface using its built-
in movement tracking facility. By adjusting the playback speed of  images 
according to body proximity, the scale of  the model could be changed. The 
closer to the screen the user stepped, the slower the playback of  images, the 
more detailed examination of  every day life was possible.  

Conversely, as the user stepped away from the screen, playback speeded up, to 
the point of  a continuous stream of  images much like a time-lapse sequence. 
In this way, control was given to the user to signal the relative importance of  
particular images or sequences without without resorting to traditional meta 
tagging. A further implementation was designed  to allow selection of  groups 
of  images, such as whole days or weeks, by stepping to right or left indicating 
respectively a navigation forwards or backwards in time. 

Problems included the need to precisely define the limits of  the physical space 
for the technology to detect motion. The Kinect detection range is narrow 
(between two and six metres) and the software used, Processing, demands 
clearly defined points in space. Combining playback of  a large quantity of  
images with movement detection did also pose some problems of  processing 
capability.

These problems were manifested as a time lag between physical action (stepping 
forward), and feedback (increased playback speed). Feedback represents a 
fundamental principle of  human computer interaction (Norman, 2002), and 
this weakness remains to be resolved. An increase in computer power could 
solve the problem. Another, more theoretical issue, was the lack of  a consistent 
mental model for using the whole body to control a playback interface. Modes 
of  interaction including pressing play buttons both physical (on DVD players 
or remote controls) and virtual (on websites and video playback software) are 
well established (Norman, 2002). Questioning existing playback paradigms by 
implementing experimental interfaces is an important function of  this research 
and design development in general. As more gestural interfaces emerge in the 
digital world perhaps barriers to new behaviours will decrease.

Developments to this project could include incremental improvements to the 
interface and range of  motion assigned to playback function, and extension of  
body movement to more natural gestures and re-enactment.
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Incremental improvement

Possible changes to the body movement interface could allow for finer grained 
filtering as mentioned above. These could include blurring, fading or deleting 
inconsequential images from the stream, saving and sharing the resulting 
sequence. Improvements could also permit sophisticated management functions 
to be controlled by gesture such as saving to multiple folders, grouping into 
related sequences (i.e. all images taken between 10.00 and 11.00), emailing, or 
copying images.

Re-enactment and action memory

Some recent research (Rusted et.al, 1995, Orona, 1990, Mulligan and Hornstein 
2003), investigates re-enactment as a tool of  memory recall for Alzheimers 
patients. The findings suggest that physically re-enacting past events may 
help to recall not just mechanical details of  the actions but the emotional and 
cognitive context context surrounding them (why they were carried out).

Rusted et. el go on to outline some of  the reasons behind the effectiveness of  
what they call action memory. The hierarchical nature of  actions is emphasised 
as an organising principle. Actions have corresponding tasks and aims they are 
designed to fulfill with some actions being more central to the task than others. 
Contextual cues prime actions for relevance to the task. Existing memory 
schema are then called upon to help these cues prompt appropriate action. 
Finally, carrying out actions creates memory traces. These are called motor 
programmes and they contribute to the accurate execution of  physical tasks. 

By adapting the body proximity interface to Vicon image playback, action 
memory can be engaged. With advances in detailed body tracking technology 
such as Polhemus or Xsens, (unavailable for this research) it is possible to follow 
very subtle and small scale gestures and movements, for example making a bed 
or cooking a meal. Corresponding recent developments in recognising faces 
in still images is also relevant (Fotobounce, Google+). Through re-enacting 
movements in context, (i.e. in real world settings such as a kitchen), a related 
sequence of  representative images could be summoned from a database. The 
tracking system ‘recognises’ the human movements in real time, matches them 
with relevant photos and plays back appropriate images automatically.  This 
related sequence can be examined for contextual clues, Who was I with? Why 
did I make the bed? Who was I cooking for? and thus help memory recall.

The user is then ‘playing’ the image database like a musical instrument, with 
body gestures evoking different sequences that trigger memory recall and 
further gestures. The constraint of  a long term temporal sequence (day, week or 
month) is replaced by contextual and thematic connection: physical hyperlinks. 
Resulting sequences could be grouped thematically (i.e. those featuring 
housework or phone calls), they could also be shared online, compiled into a 
longer stream and tagged with contextual metadata such as ‘driving car to work’ 
or ‘walking dog in park’. These tags then enable a rich description of  personal 
activity to emerge.



Aside from the benefits to memory recall there are many other potential uses of  
such a system. I will describe just two of  these alternatives.

Self  tracking for health and productivity
With the growth in self  tracking allowed by mobile technology and wearable 
sensors such as Fitbit and Jawbone Up that measure physical activity, there is a 
consequent need for natural interfaces and analytical tools. Automatic capture 
is easy, involves very little human intervention or technical ability and results 
in mountains of  data. Interpretation is harder. To make sense of  the data 
these devices collect every day remains the challenge of  self  measurement. 
By mapping the review and reflection process to natural gestures, some of  the 
cognitive load is removed.

Design and layout
Image organisation is used in professional contexts by newspaper picture 
editors, photographers, medical imaging specialists, and designers among 
others. If  the system is sophisticated enough to recognise individual gesture, 
and assign gestures to categories of  images, by adopting, say, the pose of  a 
gymnast, a picture editor could summon all images featuring that pose.

CONCLUSIONS

•	 Management	and	organisation	of 	images	in	large	quantities	can	be		
 facilitated by gestural and body control interfaces.

•	 Body	control	interfaces	can	evoke	action	memory,	a	more	effective	form		
 of  memory recall than verbal memory.

•	 Mapping	mental	processes	to	natural	gestures	can	relieve	cognitive	load.

•	  Expanding the destop metaphor of  file organisation into three   
 dimensions and physical space can permit greater flexibility in assigning  
 meaning to images.

•	  Interaction between images and viewer can gain texture and meaning  
 through repeated use and machine learning.

The ultimate goal of  a responsive image playback system must be to assist task 
fulfillment in memory recall, commercial image management and analysis or 
any other sphere in which large numbers of  images need to be organised and 
categorised. Areas for further research could include developing categories 
of  body movement (such as those used by choreographers) and technical 
integration of  playback with image formats, interaction and processing power. 
We are at the beginning of  engagement with gestural and body interfaces. Their 
future value will depend on how well they engage with real world contexts and 
existing human behaviours.  
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