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Abstract 
Lifelogging has much to offer human memory. 
Traditional lifelogging techniques use wearable cameras 
to capture a first-person or ‘field’ view. We propose an 
alternative or complementary approach in which fixed 
infrastructure cameras provide a third-person or 
‘observer’ view of daily events. In this paper we identify 
key advantages and challenges for a fixed 
infrastructure approach to lifelogging. 
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Introduction 
Lifelogging techniques provide data that can be used 
for a range of purposes including self-reflection [3], 
documenting health behaviour to inform lifestyle 
change [5] and supporting human memory [4]. 

Traditional approaches to lifelogging use mobile 
cameras and sensors worn on the body in order to 
collect data in a continuous fashion. As the dominant 
lifelogging devices, wearable cameras provide a first-
person video or image feed that reproduces aspects of 
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the visual field of the wearer. Such devices include the 
SenseCam [4], GoPro1 and Narrative Clip2. 

Despite the popularity of front-facing cameras for 
lifelogging capture, such devices (and their associated 
first-person views) have some significant limitations as 
a data source for supporting human cognition. Whilst 
the eyes are constantly moving, lifelogging cameras are 
typically static and the images captured are therefore a 
poor representation of what was actually ‘seen’ at the 
time. Furthermore, lifelogging cameras are often 
difficult to place comfortably on the body whilst still 
maintaining clear and meaningful coverage of the 
environment (common problems include occlusion by 
hair/clothes and poor viewing angle). Finally, 
psychological literature indicates that despite seeing 
the ‘first person’ view, individuals may experience 
detachment from their current perspective leading 
them to ‘see’ things from the view of an onlooker. More 
significantly, such observer (third-person) views are a 
not uncommon feature of recalled memories [7]. 

While progress has been made in lifelogging, there has 
been a parallel increase in the proliferation of 
environmental monitoring devices. Indoor and outdoor 
cameras are a common feature of our environments 
(e.g. security cameras, traffic monitoring, video 
conferencing). Camera placement has typically been 
carefully considered to provide a meaningful view of the 
spaces in which they are situated. 

In this paper, we argue that fixed infrastructure 
cameras can be a useful source for lifelogging capture 
                                                   

1 http://gopro.com/ 
2 http://getnarrative.com/ 

that will provide an alternative or complementary 
approach to existing wearable devices. Significantly, 
such an approach can allow a fully-descriptive third-
person view of human experiences rather than the 
restricted first-person views provided by wearables. 

The remainder of the paper is structured as follows. 
First we present a summary of related work including 
lifelogging techniques for human memory support, and 
psychological theories related to first- and third-person 
memory (also referred to as ‘field’ and ‘observer’ 
memories). We then make the case for a fixed-
infrastructure approach to lifelogging, before 
highlighting challenges to this approach. We conclude 
with a summary of future research directions related to 
fixed-infrastructure human memory augmentation. 

Related work 

This paper makes a case for fixed infrastructure 
cameras in lifelogging for memory augmentation. In 
this section we describe prior work in the areas of 
lifelogging, visual perspectives in human memory, and 
smart environments. 

Lifelogging Techniques 

Use of wearable cameras for first-person experience 
capture began in the early 1980s [6]. While Mann’s 
WearCam was user-triggered, more recent approaches 
have automated the capture process. SenseCam [4] is 
a wearable camera whose images are taken in response 
to sudden changes in sensor values (light, 
temperature) or at a fixed time interval. Research with 
SenseCam has explored the use of lifelogging in a 
range of application domains including self- and social-
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reflection [2, 3], health-behaviour monitoring [5, 9], 
autobiographical memory support [4, 13], and general 
cognitive enhancement [12]. 

Commercial lifelogging devices have also become 
popular. The Autographer3 includes a wide-angle lens 
and image capture is triggered by five on-board 
sensors (detecting ‘interesting’ moments based on 
colour, light, motion and direction changes). The 
Narrative Clip2 is time-triggered, capturing a 
photograph every 30 seconds. Similar wearable 
cameras by GoPro1 are targeted to the action-video 
domain (e.g. as when partaking in extreme sport). 

In the research domain, use of lifelogging devices to 
support human memory is an important topic. Case 
studies of individuals with memory impairment have 
shown that periodic review of SenseCam images can 
support recall [4, 13]. More recently, review of 
lifelogging data has been shown to act as a short-term 
cognitive stimulus for healthy individuals, improving 
performance in tasks involving episodic, working and 
autobiographical memory [12].  

Visual Perspectives in Human Memory 

Visual images are dominant in human recall. Of 
growing interest is the topic of visual perspectives in 
recall. Studies by Nigro and Neisser [7] identified a set 
of factors related to memory recall from the observer 
(third-person) or field (first-person) view: recent 
memories tend to be recalled in field mode, whilst 
those with high emotionality and self-awareness are 
recalled from an observer view. Recent research has 
                                                   

3 http://www.autographer.com 

demonstrated that cultural differences [1] and gender 
[10] can impact the likelihood of recall with a field or 
observer view, and that individuals may experience 
both views when recalling a single memory [10]. 

Despite their frequency in psychological memory 
literature, current lifelogging techniques provide no 
mechanism to support observer recall. 

Data Access by the Users of Smart Environments 

Smart environment research has addressed 
mechanisms for utilising heterogeneous environmental 
devices. GaiaOS [11] is an operating system for smart 
environments that enables a user to easily utilize 
heterogeneous devices in their surroundings. The OS 
also incorporates an abstraction layer providing a 
unified interface to developers. 

The MIT Oxygen4 project aims to provide a human-
centered smart environment. By making heavy use of 
sensors in the environment, people can seamlessly 
utilize different devices while changing the room. 

                                                   
4 http://www.oxygen.lcs.mit.edu/Overview.html 

Figure 1 Narrative clip 
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Benefits of Fixed Infrastructure Sensors 

Current approaches to lifelogging focus on equipping 
users with wearable cameras. This paper makes the 
case that having the sensors in the environment may 
be advantageous. In this section we compare sensors 
worn by the user with those installed in the 
environment. We use the Narrative clip [Figure 1] as an 
example of current wearable lifelogging technology and 
the FOSCAM FI8910W as an example for fixed 
infrastructure. The Narrative clip captures images and 
location every 30 seconds. Data is uploaded to the 
manufacturer’s cloud service, which groups images by 
time and provides an interface for image review.  

Recording quality 

Sensors in the environment have various advantages 
when it comes to recording quality. Firstly, their fixed 

nature and careful positioning ensures a well-focused 
and framed image. By contrast, wearables such as the 
Narrative clip attach to the user’s clothes. Folds and 
wrinkling of clothing, changes to the users posture and 
movement can easily obstruct or alter the direction of 
the sensor, rendering many pictures useless.  

Sensors attached to the torso do not capture what the 
user sees if they turn their head. Even sensors attached 
to the user’s head can make it hard to provide certain 
memory cues since these sensors cannot capture the 
whole scene at once. These uncaptured elements may 
later turn out to be needed to trigger a memory.  

In summary, worn sensors bring a number of quality 
issues. The sensor may point in a wrong direction, be 
occluded by scarves, people and other obstacles or 
provide blurry pictures due to the users movements. 
Furthermore, cameras in the environment are not 

Figure 2 Video capture of a lunch meeting (a) using a narrative clip (b) using FOSCAM fixed infrastructure camera. 
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restricted by the same needs for miniaturization –  
larger, heavier cameras can be used to provide high 
definition pictures at reasonable costs.  

Figure 2 shows a single scene captured first by a 
narrative clip attached to the user’s shirt (2a) and by a 
fixed infrastructure camera (2b). Images in Figure 2a 
vary in quality but all have a highly-constrained field of 
view; all four images exclude the third person. 
Moreover, some images are blurred and items held in 
the user’s hands sometimes occlude parts of the scene. 
By contrast the picture taken by the fixed infrastructure 
provides more context regarding room size, furniture 
shape and positioning, and items on the desk. Image 
blurring may be overcome by more sophisticated 
cameras like the GoPro. However, issues arising with 
the perspective cannot be solved that way. 

The Narrative clip is a state of the art lifelogging device 
that produces high-resolution pictures (2592 x 1944 
pixels)5. In contrast to the Narrative clip, the fixed 
infrastructure camera is a less sophisticated FOSCAM 
FI8910W with a maximum resolution of 640x480 pixels. 

Maintenance 

Fixed infrastructure sensors also offer benefits in terms 
of maintenance. Like the Narrative clip, many worn 
sensors need to have their batteries charged. Hence, 
sensors can fail due to dead batteries leading to data 
loss. Furthermore, charging devices and keeping track 
of the state of charge can be cumbersome. 

                                                   
5 By comparison the SenseCam’s resolution is 640 x 480 pixel. 

Size constraints of wearable devices impose limitations 
for storage. This introduces a requirement for regular 
file transfer off the device, most commonly manually. 
As with battery maintenance if this operation is 
neglected data loss can occur.  

In contrast sensors embedded in the environment need 
much less maintenance. Having their power supply via 
the local utilities allows them to run 24/7. Reasons for 
maintenance may include dirt and deterioration. 
However, this has to be performed at the scale of 
months. Furthermore, maintenance can be done by 
professional staff, which provides a high reliability and 
takes the burden from the user.  

Cost-efficiency 

Environmental sensors can also offer cost efficiencies. 
Meeting rooms and offices are frequently equipped with 
cameras and microphones for video telephony, whilst 
outdoor spaces, public spaces, and homes regularly 
incorporate security cameras. We envisage lifelogging 
systems utilising existing infrastructure to support 
memory augmentation with little additional cost.  

An infrastructure-based approach to lifelogging also 
shifts the burden away from individual users. 
Environmental sensors need not be miniaturized, 
lightweight or fashionable and can be shared by many 
users. A single infrastructure camera may replace many 
personal cameras; however conversely one individual’s 
camera must be replaced by many environmental 
cameras to achieve similar coverage. 
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Challenges 

Privacy 

Current privacy evaluations of lifelogging devices have 
focused on data gathering for personal use. An 
infrastructure approach to memory capture introduces 
new privacy concerns. Systems like pawS [8] have 
addressed privacy issues in ubiquitous computing in 
general. However, little research has been done on 
privacy in the context of infrastructure supported 
memory augmentations. 

Although environmental cameras are commonplace, 
increasing accessibility to the data in order to support 
memory capture poses clear privacy challenges. 

Providing video streams from public and private places 
on a 24/7 basis could provoke apprehension of an 
Orwellian future. One avenue for research will therefore 
undoubtedly focus around technical and legislative 
solutions to avoid the use of memory infrastructure as 
a comprehensive surveillance tool including provide 
auditing and access trails. 

Fixed-infrastructure approaches to lifelogging also bring 
new angles onto existing privacy concerns associated 
with memory augmentation. Preserving a moment may 
offer benefits for recall of positive moments or useful 
information, but also allows the embarrassing and 
confidential to persist. Businesses already exist for the 
purposes of removing unwanted information about a 
person from the Internet. One can easily imagine that 
actions taken in a person’s youth and recorded by 
memory augmentations could in future impact 
reputation and career in much the same way that social 

networking profiles do today. In a fixed-infrastructure 
memory capture system one’s memory data is no 
longer personal. 

Supporting negotiation for what may captured and 
shared is therefore an interesting challenge. For 
example, in the scene depicted in Figure 2, what should 
happen if one attendee is unwilling to ‘use’ the system. 
Bystanders must be able to protect their privacy. For 
them, avoiding recordings is not sufficient or even 
possible since we envisage a ubiquitous system. Hence, 
research on how they can communicate privacy 
preferences to the system has to be done. 

Technology 

Many technical problems have to be solved to make 
infrastructure support for memory augmentations 
feasible. Smart environments, sensor networks and 
privacy issues in ubiquitous computing have already 
been subject to extensive research. However, it is 
unclear how technologies from these fields can be 
applied to an infrastructure, which supports memory 
augmentations. The system we envisage equips rooms 
with sensors and not the user. Therefore a way of 
deciding who has access to the recordings and who not 
has to be found. At the same time, it has to be ensured 
that the user is not traceable by disclosing his/her 
identity or in any other way. Hence, future research has 
not only to address an architecture satisfying these 
opposing requirements but also an appropriate in door 
location technique. Furthermore, these systems will 
produce vast amounts of data. Storing various 
individual copies at personal devices is therefore an 
awkward solution. However, having a service, which 
provides a central repository of information carries the 
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risk of data spills and misuse. Moreover, it is not clear 
what happens to the user’s memory if the service shuts 
down. 

Business models 

Many stakeholders will be involved in providing a 
ubiquitous infrastructure, which supports memory 
augmentations. In the future we envisage, 
infrastructure support will be provided in places ranging 
from supermarkets and theatres to people’s offices. It 
is likely that someone else provides the infrastructure 
in the theatre than in the supermarket. Hence, the 
infrastructure will be owned and maintained by various 
entities changing with the places. Asking the user to 
register with an infrastructure owner every time he/she 
enters a new building is cumbersome. Besides that, 
checking if the different infrastructure owners are 
trustworthy and will not use their system to intrude in 
people’s privacy seems impossible for the user. This 
raises various questions including: who pays the 
infrastructure owners; how can the users need for trust 
and simplicity be satisfied, despite different 
infrastructure owners. Therefore, future research has to 
address appropriate business models. 

Looking forward 
Technology-based memory augmentation has much to 
offer. Applications for older populations and those with 
memory impairments are clear, but in the every-day 
there are benefits for education, face-recognition and 
health-care amongst others. Precious moments with 
our loved ones can be easily preserved even when we 
don’t have a camera at hand. 

Current research has focussed on the benefits from 
first-person (field) experience capture with wearable 
devices (e.g. SenseCam). Capturing third-person 
(observer) views through fixed-infrastructure cameras 
can offer gains in terms of image quality, reliability, 
and economics. Furthermore, the experience of 
recalling from both field and observer views is one that 
occurs naturally in psychological studies. 

We suggest a shift of research agenda such that 
wearable approaches to lifelogging for memory 
augmentation continue to be explored, but are matched 
by a body of work that focuses on the use of fixed 
infrastructure in this same context. First-person 
(wearable) and third-person (infrastructure-based) 
lifelogging techniques each have something to offer in 
terms of human memory augmentation. In some cases 
infrastructure is clearly unviable, but in others it may 
provide a more comprehensive, natural, data feed for 
recall.  

Work in the area of infrastructure support for memory 
augmentations is on-going as part of the RECALL 
project. We hope that this paper starts a rethinking and 
research activities exploring this new approach. 
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