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The Amnesia Atlas constitutes a pilot study for a photographic 
media interface as memory prosthesis. It utilises the wearable life-
logging camera SenseCam to shed light on the importance of 
photographic imagery and place for memory retrieval. It 
investigates the relationships of spatiotemporal context on memory 
encoding and retrieval, utilising immersive 3D visualisation. 
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I.  INTRODUCTION  
A challenging social welfare goal in the future will be the 

quality of live for patients suffering from memory loss such as 
Dementia, Alzheimer or Amnesia. This is particular relevant in 
view of an ageing population in the developed world.  

The Amnesia Atlas utilises a technology in memory 
prosthesis, the SenseCam (SC, Fig. 1), a wearable life-logging 
camera that automatically takes photos from the wearer’s 
viewpoint. Originally conceived in the 2000s by Microsoft 
Research, and now available commercially as Autographer, it 
captures images unattended with a fisheye lens in regular 
intervals, typically every ~10-20 seconds. In addition, the 
device records meta-data for each picture taken with its built-in 
sensors such as Accelerometer, Gyroscope and geo-location. 
As a life-logging device, it provides individuals with a visual 
record of their day, which provides effective autobiographical 
memory retrieval cues [1]. 

 
Fig. 1. Wearable life-logging camera. Original Microsoft SenseCam (l), the 

Autographer (r). 

SC started to be used as memory prosthesis when it was 
evident that by viewing SC image sequences, particularly vivid 
recollection of an event may be triggered [2,3]. It appears to 
activate cognitive functions, enabling a memory-impaired 
viewer to retrieve memories (not just images) that would be 
otherwise inaccessible [1].  

To explain this result, Conway and Loveday [4] present an 
important hypothesis from a neuropsychological perspective: 
that SC photographs are cognitively compatible with human 
memory in a way that video, for example, is not. SC imagery 
viewed in rapid succession (much like a time-lapse video) are 
effective memory cues. But we also know that memories are 
tied to an embodied experience of the world, spatiotemporal 
relationships to place and environmental context. Improved 
memory retention performance can also be achieved by 
observing the encoding–retrieval match, the extent to which the 
conditions present at memory retrieval overlap with, or match, 
the conditions that existed during encoding [5]. 

These aspects are currently not addressed by existing 
frameworks and applications to view and interact with SC 
imagery. Most of them utilise browsing, replay and fast-
forwarding of temporal ordered images, known as rapid serial 
visual presentation (Fig. 2). Other approaches employ a 
geographic map where the route is highlighted or automatic 
segmentation of sequences into events [6]. These methods are 
restricted by a conventional computer paradigm, with standard 
mouse/keyboard interface and limited screen real estate. 
Designed for personal home use, the interface experienced in 
this way cannot address a range of important questions posed 
in memory studies and of equal concern to the development of 
future interfaces and memory prosthetics: for example, do 
factors such as scale, viewpoint, viewer movement and 
embodied contextualization enhance the images’ capacity to 
trigger memory? It does not allow for exploration of the spatial 
dimension of memory and the kinesthetic of viewing. 

 
Fig. 2. A typical fuctional SenseCam image browser for Desktop Computer 

(Autographer). 



Stefanucci’s study with the InfoCockpit [7], a large 
panoramic screen with multi-channel sound system and a 
conventional computer monitor for the presentation of the to-
be-remembered information, was developed to provide context 
during encoding. His findings suggest that “the benefit can be 
large if multiple cues are presented with distinctive simulated 
real-world environments”. However, his lab study did not 
utilise the system to provide a realistic representation of the 
place the memories where encoded in. He simply presented a 
visual and auditory context for participants to remember word 
pairs. 

In this paper, we propose and demonstrate the Amnesia 
Atlas platform, a SC interface and navigable visual resource, 
allowing memory-impaired and non-memory-impaired users to 
view SC data in a rich 3D environment while controlling key 
variables, such as scale, viewpoint or contextualization. The 
Amnesia Project platform serves as: 

• A dynamic demonstration of episodic memory cues in 
action, accessible through public exhibition. 

• A SC interface to be made available to specific user 
groups and specialised memory researchers. 

II. IMPROVING THE SC INTERFACE 
The particular questions that must be addressed in relation 

to an interface that engages autobiographic memory through a 
photographic record is the relationship between place and 
body, considered fundamental to remembering: place 
representations themselves are “congealed scenes for 
remembered contents; and as such they serve to situate what 
we remember” [8]. The impact of spatial context on memory 
has been tested in laboratory experiments. Results indicate that 
the capacity of a viewer to experience ‘presence’ in relation to 
a physical setting or place is beneficial to memory, and that 
simulation allowing for the experience of multiple cues 
enhances this effect [7]. This is also tied to the context the 
images are viewed or experienced in.  

While portable/desktop technologies are invaluable to the 
day-to-day recall for SC users, significant enhancement may be 
achieved by providing users with alternatives such as 3D 
immersion. The technical goal is to preserve the effective 
features of SC (capacity to present vast amounts of first person 
imagery and geo-locating those images), while affording users 
a greater sense of presence, a higher level of interactivity and 
in the process enabling the operation of a greater range of cues. 
This entails larger scale 3D place representation, spatial sound 
and the capacity for movement and kinesthesia. 

III. IMMERSIVE VISUALISATION ENVIRONMENT 
The primary display platform is designed to create a sense 

of presence akin to the original experience of the place 
represented, aligning the display architecture to human visual 
perception, utilising stereoscopic 3D visualisation and ultra-
wide field-of-view. It offers a high level of immersion for up to 
15 viewers at a time.  

 
Fig. 3. Illustration: Immersive Visualisation Environment, a 160 degree 

cylindrical stereoscopic 3D projection screen with tablet interface, 
running Amnesia Atlas application. 

It is comprised of a 160-degree cylindrical screen (4.2m 
diameter, 2.9m high) (Fig. 3,4) with stereoscopic 3D projection 
and six channel sound system. Three 3D projector pairs, fitted 
with linear polarising filter enable stereoscopic perception with 
matching glasses. Neighbouring projector pairs employ edge 
blending for a continuous panoramic display. A single 
computer equipped with a high-end graphic card (Sapphire R9 
290x) with six outputs drives the projection system. The output 
resolution to screen, after edge blending and geometric 
correction/warping, is ~4k x 1k pixel. 

 
Fig. 4. Immersive Visualisation Environment, a 160 degree cylindrical 

stereoscopic 3D projection screen with tablet interface, running Amnesia 
Atlas application, 09/2014 (at UNSW Art & Design). 

IV. THE AMNESIA ATLAS APPLICATION 
The immersive 3D application The Amnesia Atlas 

investigates the relationship of place and photographic imagery 
on memory retrieval. It is doing so by locating geo-tagged 
SenseCam image sequences within a virtual representation of 
the place they where originally captured in. The photographic 
sequences used in this prototype originate from scripted 
narratives. Using an interactive map, presented on a tablet 
computer, as a navigational interface, visitors are able to 
engage with the imagery in their spatial context, and retrace the 
individual journeys by freely navigating this virtual 
representation.  

For the collection of experimental data, the project utilised 
the Autographer, a commercially available SenseCam which 
has built-in geo-tagging and basic motion sensors. The data is 
passed on to a Multi-Media Database System and made 
available to the Visualisation and Interaction Engine. With this 
framework, new Autographer datasets can be integrated with 
only minimal processing. 



The Amnesia Atlas application was developed in Unity 3D, 
a popular 3D computer game authoring environment. Its 
standard feature set was extended with database parsing 
capabilities, panoramic stereoscopic 3D rendering and bi-
directional communication with a second Unity application, the 
user-interface, running on an Android tablet. The Visualization 
and Interaction Engine, scripted in Unity 3D, the primary 
software component for the project, provides the means of 
viewing and interacting with SC and contextual topographic 
data within the Immersive Visualisation Environment (IVE).  

A. Amnesia Atlas Modes 
The application has two basic modes a user can choose 

from. A functional SC browser mode (Fig. 9,10) visualises all 
images in location and allows for speedy navigation along 
tracks. The images are displayed in full saturation and opacity. 
In Memory Mode (Fig. 11,12), a filter is applied, darkening the 
images and leaving only semi-transparent shadows situated in 
the 3D landscape. Triggered by proximity, selected memory 
episodes are activated by randomly rendering clusters or 
images visible before they fade back to black. This represents 
how involuntary autobiographical memory works, it occurs 
when cues evoke rich recollections of the past without 
conscious effort. Conway coined the term “Proustian 
Moments” to describe this phenomenon. 

B. Scripted Episodic Memory Narratives 
As a new SC interface, the Amnesia platform is a resource 

into which users/groups of users may input their own SC data. 
However, in the first instance, and for this prototype, the team 
has generated two exemplary scenarios with a total of six 
individual SC recordings (Fig. 5) by six participants, each 
tracing separate pathways, sometimes intertwining, across the 
headland and beaches at La Perouse in Botany Bay, Sydney. 
These scripted scenarios where created to incorporate a high 
number of episodic memory events, are timed to last between 
20-30 minutes each and are geographically restricted to the La 
Perouse headland. A total of ~1100 images for the six 
recordings where integrated into Amnesia Atlas. 

 
Fig. 5. SC image sequences within the Amnesia Atlas application. 

C. Data processing 
Only minimal processing was required on the original 

Autographer datasets. It was necessary to filter out items 
without geo-location (no GPS fix), and images with almost 
identical geo-location and image content to prevent very dense 
clusters in visualisation. We added information for image 

orientation, based on the geo-location of the previous and next 
image and scaled down all images for performance gain. The 
data format is kept in basic CSV with the SC pictures (jpeg 
format) kept externally in a folder. 

D. Representation of Place 
The virtual representation of the La Perouse headland was 

created as 3D geometry with detailed photographic textures. 
These models were generated by utlising existing topographic 
datasets (Digital Elevation Model) and custom-made high 
resolution textured polygonal models (Fig. 6). To create a 
believable and authentic experience, built structures on the 
headland (such as an historic observation tower, a museum, a 
monument, a sandcastle, …) where modelled employing aerial 
mapping with a camera drone and Photogrammetry techniques. 
The base texture for the headland was extracted from an 
existing high-resolution aerial survey dataset. Particular 
attention was given to match colour and saturation of textures 
to the SC imagery. 

 
Fig. 6. Virtual representation of place. 3D models embedded in the 3D 

topography, La Perouse headland. 

E. SC Image Sequences 
This virtual headland is augmented with geo-located SC 

image sequences to form a continuous dynamic space of 
representation, where the viewer is free to roam in first person 
viewpoint (fpv). The SC images are mapped onto two-sided 
quads, located and orientated according their meta-data. Each 
of the six SC datasets has a unique color code, this color helps 
to identify individual tracks, and their associated images. To 
guide a user along one of the tracks, a colour coded pathway in 
form of a line is mapped onto the ground. In this way, a user 
can engage with the inherent narrative of a SC sequence, by 
following their temporal order.  

F. Sound Scape 
To improve upon the presence, a viewer experiences in this 

virtual place and to provide another cue for memory retrieval, 
the Amnesia Atlas incorporates spatialised sounds, which are 
closely connected to the place they are located. For instance 
there are audio sources of waves lapping on a beach and close 
to the shore or ambient wind and traffic sounds at other 
locations. The sounds are dynamically mapped to a multi-
channel (5.1) speaker setup, surrounding the IVE. For this 
prototype, the sound recordings where taken from a sound 
library. 



G. User Interface 
A handheld interface device, based on a multi-touch 

sensitive Android tablet computer (Samsung Galaxy Tab S 
8.5”), running a secondary Unity 3D app (Fig. 7), is utilised for 
control and navigation. The interface features a dynamic virtual 
joystick for spatial navigation on the main screen, an 
interactive 3D map of the headland and a row of control 
buttons. The map is augmented with the colour-coded SC 
image pathways and a marker indicating the current position of 
the fpv on the main screen.  

 
Fig. 7. Screengrab of Amnesia Atlas multi-touch sensitive tablet interface, 

comprised of an interactive 3D map, virtual joystick and control buttons. 

Established multi-touch gestures (Fig. 8) such as pinch-
zoom and swipe allow for an intuitive and rich interaction with 
the map display. A double-tap anywhere on the map updates 
the fpv location on the main screen to new coordinates. The 
graphical user interface is comprised of mode buttons (SC 
Browser and Memory Mode), six colour-coded buttons to 
show/hide the six SC tracks, a reset button and help.  

 
Fig. 8. Multi-touch gestures Amnesia Atlas interface. 

V. PRELIMINARY RESULTS AND OBSERVATIONS 
Out of 66 participants in a subjective rating survey, 

conducted during a symposium and public exhibition at UNSW 
Art & Design (Fig. 13), 49 believe the Amnesia Atlas might 
work as an effective method for providing cues for memory 
retrieval, 47 consider the immersive 3D visualisation effective 
and 47 agreed the soundscape enhanced their experience. 50 
participants were directly interacting with the system, 48 of 
them already familiar with touch sensitive devices. 36 
experienced the virtual joystick interface easy to use and 37 
attested the map as navigational aid useful. 65% had issues 
with the stereoscopic 3D presentation, experiencing some level 
of discomfort. This might be due to maximum speed of 
movement within the 3D environment is too high and the 
relative high level of cross talk between left and right eye 

image in the passive stereoscopic projection system. This 
should be overcome by decreasing the maximum speed one can 
travel within the 3D world (the limit should be closer to 
walking pace) and by employing an active 3D system, which 
generally has a lower level of cross talk. 

Observation of people interacting with the Amnesia Atlas 
suggests that the 2nd screen on the tablet device is 
predominately used for spatial navigation, controlling direction 
and speed of movement in fpv on the big screen, utilising the 
virtual joystick. This works to some degree without actually 
looking at the device. By keeping the gaze on the main screen, 
viewers remain immersed in the 3D scene. In the survey, 14 
participants indicated usability issues with the virtual joystick. 
This might be caused by the absent haptic feedback, a finger 
easily slides off the active area on the touch device, particular 
if the user predominately pays attention to the main screen.  

VI. CONCLUSION AND FUTURE WORK 
We successfully demonstrated an expanded photographic 

media interface, to investigate the relationship of place and 
photographic imagery on memory retrieval. It is doing so by 
locating geo-tagged SenseCam image sequences within a 
virtual representation of the place they were captured at. Using 
an interactive map, presented on a tablet computer, as a 
navigational interface, visitors are able to engage with the 
imagery in their spatial context, and retrace the individual 
journeys by freely explore this virtual representation.  

The capacity of a viewer to experience ‘presence’ in 
relation to a place is known to be beneficial to memory 
encoding and retrieval, and so is the stimulation with multiple 
cues. The Amnesia Atlas provides users with a rich audio-
visual context to view and interact with SC recordings, and has 
the potential to be a valuable tool in memory research and 
could help memory-impaired patients to live a richer life. The 
next step will be to evaluate if this approach is more effective 
than conventional rapid-serial-visual presentation in SC 
browsers used today.  

Interface design and usability are another aspects we will 
further investigate. Moving from the GUI (Graphical User 
Interface) to a NUI (Natural User Interface) approach might 
lessen the cognitive load for a user, allowing for a more 
focused experience. Another interesting research aspect is to 
what degree the level of immersion influences the effectiveness 
of the Amnesia Atlas. Could a Head-mounted Virtual Reality 
system improve the results? 
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Fig. 9-12. Panoramic screengrabs Amnesia Atlas application, in cylindrical (160 degree) projection. 
8: birds-eye view from a tower. 9: fpv SC Browser mode. 10,11: fpv, in Memory mode. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Fig. 13. Amnesia Atlas subjective rating survey during Amnesia Lab Symposium and public exhibition, 23/9-2/10/2014, UNSW Galleries. 
A total of 66 viewers participated in the survey. Note: Question 03 is an aggregated version of all responses. 


