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ABSTRACT
The capture and subsequent analysis of egocentric imagery in the
form of Lifelogs can be useful in several application areas. However,
suitable hardware to record such data is not always available or can
be cost-prohibitive. This paper introduced the OpenLifelogCam, an
open-source hardware wearable camera platform that is designed
to be customizable enough to cover a broad range of possible appli-
cations while being as cheap as possible to construct even in low
volumes.

CCS CONCEPTS
• Hardware → Sensor devices and platforms; • Information sys-
tems → Specialized information retrieval; • Computing method-
ologies → Image and video acquisition.

KEYWORDS
Lifelogging, Wearable Camera, Autobiographical Multimedia, Data
Collection Devices, Open-Source Hardware

ACM Reference Format:
Luca Rossetto. 2024. OpenLifelogCam – A Low-Cost Open-Source Wearable
Camera Platform. In Proceedings of the 2024 International Conference on
Multimedia Retrieval (ICMR ’24), June 10–14, 2024, Phuket, Thailand. ACM,
New York, NY, USA, 5 pages. https://doi.org/10.1145/3652583.3657588

1 INTRODUCTION
With the steadily growing ubiquity of low-cost and low-power sens-
ing and computing devices, we can increasingly gather more data
about the world and ourselves. While a large portion of such autobi-
ographical data is collected for social and entertainment purposes,
it can also be put to several other uses. The process of Lifelog-
ging describes the “process of passively gathering, processing, and
reflecting on life experience data collected by a variety of sensors” [2].
Such Lifelogs can contain data from different sensors. The most
information-dense of these sensor streams are generally produced
by wearable cameras, capturing the world from the Lifelogger’s
point of view at regular intervals. Data collected by such wear-
able cameras has been shown to be useful for various applications,
including memory augmentation [1, 6] and healthcare [3–5].
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In recent years, several dedicated devices that capture visual
information from a first-person perspective have become commer-
cially available. Targeted towards consumers, wearable camera
devices such as the Spectacles1 by Snap or Smartglasses2 resulting
form a collaboration between Ray-Ban and Meta enable wearers to
capture images and video. These devices are, however, not designed
for passive continuous recording but rather for the active and user-
directed capturing of specific moments, often with a social aspect
of photo and video sharing platforms in mind. They are, therefore,
not ideally suited for continuous passive recording. Additionally,
being directed towards a more affluent market segment can make
their use cost-prohibitive for various applications. While dedicated
lifelogging cameras such as the Narrative Clip3 were produced in
the past, no such device is currently commercially available.

To address the availability of suitable devices for lifelog collec-
tion, this paper introduces the OpenLifelogCam, an open-source
lifelogging camera that can be easily and cheaply assembled from
readily available components and customized for different appli-
cation cases. In its default configuration, OpenLifelogCam has an
operational lifetime of 12-13 hours per charge and can be built for
about 20 USD in component cost for a single unit with a rapidly
decreasing unit cost for only slightly larger batch sizes. The compo-
nents have been selected for high availability and low cost, making
OpenLifelogCam at least an order of magnitude cheaper than dedi-
cated consumer devices such as those mentioned above, trading off
some image quality in the process. Build instructions and firmware
files for the OpenLifelogCam are available via
https://github.com/lucaro/OpenLifelogCam.

The remainder of this paper introduces OpenLifelogCam’s com-
ponents and their interplay in Section 2 and describes their op-
eration in Section 3. Section 4 then discusses some applications
and limitations of OpenLifelogCam, followed by some concluding
remarks in Section 5.

2 COMPONENTS
The following presents the main components of OpenLifelogCam,
illustrates their interrelation, and discusses the bill of materials and
cost breakdown.

2.1 Component overview
OpenLifelogCam consists of the following components:

ESP32-Cam The ESP32-Cam serves as the base component
of OpenLifelogCam. It is a small development board built

1https://www.spectacles.com
2https://www.ray-ban.com/usa/ray-ban-meta-smart-glasses
3http://getnarrative.com/

https://orcid.org/0000-0002-5389-9465
https://doi.org/10.1145/3652583.3657588
https://doi.org/10.1145/3652583.3657588
https://github.com/lucaro/OpenLifelogCam
https://www.spectacles.com
https://www.ray-ban.com/usa/ray-ban-meta-smart-glasses
http://getnarrative.com/


ICMR ’24, June 10–14, 2024, Phuket, Thailand Luca Rossetto

Figure 1: Component connection diagram for OpenLifelog-
Cam

around an Expressif ESP32-S microcontroller with two 32-
bit cores operating at 160MHz. The ESP32 series of micro-
controllers were originally developed as low-cost wireless
interfaces for other devices and come equipped with both
Wifi and Bluetooth radios, neither of which are used in this
application. Due to their versatility and low cost, this family
of microcontrollers has become quite popular in the open-
source hardware community. The ESP32-Cam board includes
a microSD card holder and the supporting peripherals and
connector for a Serial Camera Control Bus (SBBC) camera
module.

Omnivision 2640 Camera Sensor The OV2640 is a 2-mega-
pixel CMOS camera sensor with a maximum image resolu-
tion of 1600×1200 pixels. It communicates through an SBBC
interface and is the default image sensor for the ESP32-Cam
board.

ATGM336H The ATGM336H is a global positioning receiver
module supporting the GPS, GLONASS, Galileo, and BDS
navigation satellite constellations. It uses a UART interface
to transmit messages about its current time and location in
the plain-text NMEA 0183 format. It is used as a source for
both time and positioning information by OpenLifelogCam.

CRLD20MA The CRLD20MA is a combined LiIon battery
charging and 3.3v voltage regulator circuit, designed for
low-power low-cost applications.

18650 Lithium Ion Battery In its default configuration, Open
Lifelog Cam uses a single 18650 lithium-ion battery cell with

Figure 2: OpenLifelogCam without housing

3500 mAh capacity, giving it a runtime of 12-13 hours. The
18650 format is chosen because it is one of the most common
battery form factors, used in everything from consumer elec-
tronics to electric cars, and hence readily available. It has the
additional benefit that the diameter of such a battery cell is
just slightly smaller than the width of the ESP32-Cam board,
enabling an efficient arrangement of components.

microSD card ThemicroSD card is used as a persistent storage
location to save the recorded images. Due to limitations
in memory and compute resources of the ESP32, a FAT32
filesystem is used.

2.2 Component interplay and build instructions
In addition to the components listed above, only connectors for the
battery and external power sources for charging, such as a USBC
port, are required. Figure 1 shows a diagram of how the components
are connected.

In addition, a small modification to the ESP32-Cam board is nec-
essary. The board includes a bright LED for illumination purposes
that is not used in our application. Since the LED shares a pin that
is also used for the interface to the SD card, accessing the SD card
causes the LED to flicker. To avoid this, the LED needs to be discon-
nected by cutting a connecting board trace or removing the LED
entirely. Figure 2 shows the device in its default configuration.

2.3 Cost breakdown
Affordability and availability were the main selection criteria for
the OpelLifelogCam components. All components can be obtained
in small to single-unit qualities from online marketplaces such
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Table 1: Approximate cost breakdown for primary compo-
nents of the OpenLifelogCam in batch sizes of 1, 5, and 10,
excluding component shipping costs.

Component 1x 5x 10x
ESP32-Cam $5.00 $25.00 $50.00
ATGM336H Positioning Module $4.20 $21.00 $42.00
18650 E35 Lithium Ion Cell $4.30 $11.70 $14.50
18650 Cell holder $0.40 $2.00 $4.00
CRLD20MA Charge Controller $2.90 $2.90 $5.80
USB connector $0.90 $0.90 $0.90
MicroSD card $2.90 $14.50 $29.00
Batch cost $20.60 $78.00 $146.20
Unit cost $20.60 $15.60 $14.62

as aliexpress.4 Table 1 shows the approximate component costs
for batch sizes of 1, 5, and 10 units, respectively. Due to regional
variabilities, shipping costs are excluded. Some of the components
were not available in single-unit quantities. In these cases, the costs
for the smallest available unit were used. Consumables such as
connectingwires, solder, or adhesives for mounting the components
are not accounted for in this estimate.

3 OPERATION
During operation, OpenLifelogCam follows a fixed sequence of
steps. Upon initial startup, the SD card is mounted, and the optional
configuration file is read, if available. This file enables some pa-
rameters, such as the picture interval and some camera settings,
to be adjusted. Afterwards, the current time is queried from the
positioning module. Since the positioning module can take up to 30
seconds to receive initial information from a satellite, even under
ideal conditions, and possibly even longer if walls block satellite
signals, OpenLifelogCam will wait up to 2 minutes to determine the
current clock time. If no time information can be obtained within
these two minutes, a fallback value will be used. Once the time in-
formation is obtained, the internal clock is configured accordingly.
After this initialization phase, the first picture is taken. To train the
automatic exposure and white balance mechanism of the OV2640
sensor, a configurable number of images is taken and discarded
before the image is saved. During the saving procedure, the EXIF
information is augmented with the current time and, if available,
positioning information. After the image is saved, a sleep time is
computed based on the configured capture interval, and the ESP32
is put into deep sleep mode to conserve power. The sleep time is
slightly foreshortened to allow some time for initialization before
the next picture is to be taken.

When the controller again awakes from its sleep period, it checks
for updates from the positioning module concerning time and loca-
tion. It then waits until the exact time for the following picture and
repeats the process.

Each picture takes up on the order of 100kb of storage space.
Assuming a capture interval of 3 images per minute and an SD card
size of 32Gb allows for roughly 2 months of uninterrupted image
capture, assuming OpenLifelogCam is charged regularly. Using
4https://aliexpress.com

Figure 3: Image captured outdoors in rainy weather

Figure 4: Image captured outdoors in sunny weather

its default configuration of one 3500mAh 18650 battery and three
pictures per minute results in an operational time of 12-13 hours
per charge. If longer uninterrupted periods or similar periods with
higher capture rates need to be supported, a larger capacity battery
must be used.

4 APPLICATIONS AND LIMITATIONS
Figures 3–5 show examples of images captured by OpenLifelog-
Cam in various conditions. While the image quality is not on par
with state-of-the-art digital cameras, the images are generally of
sufficient quality to be useful for many applications. While Lifelog
datasets have so far been limited to the perspective of a single
Lifelogger, the low-cost nature of OpenLifelogCam could enable
larger data-collection efforts with several participating Lifeloggers.
This could open up new avenues for insights gleaned from multiple
different perspectives on the same situations.

The low-cost nature of the device does, however, also bring
some limitations, some of which are illustrated in Figures 6–8. The

https://aliexpress.com
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Figure 5: Image captured indoors under artificial light

Figure 6: Picture with motion blur

comparatively long capture time of the used image sensor can
lead to substantial motion blur if the device is in motion during
image capture (see Figure 6). This effect can be exacerbated in low-
light conditions, as shown in Figure 7 or if the device is worn in
a way that might cause a pendulum effect. Another drawback of
the used sensor is its limited dynamic range, illustrated in Figure 8.
Some of these limitations could possibly be overcome by different
sensor settings, takingmore images to train the automated exposure
and white balance mechanisms, taking pictures at a higher rate to
compensate for poor captures, or performing offline image post-
processing. Except for the last option, which would be performed
off-device, all these options would increase the power consumption
of the device, lowering battery lifetime or requiring more battery
capacity.

Figure 7: Picture with excessive motion blur in a low-light
condition

Figure 8: Picture with insufficient dynamic range

5 CONCLUSION
This paper introduced the OpenLifelogCam, an open-source wear-
able camera platform optimized for availability and low cost. Open-
LifelogCam can easily be constructed even in low unit volumes
and enables customization for a wide range of use cases. Our aim
is that this device will make Lifelog data collection more accessi-
ble to a larger audience, enabling them to benefit from the many
downstream applications of personalized data collection.
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