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Abstract
In a world of generative models and large-scale data, it’s insightful
to revisit the intimate nature and unique value of personal mul-
timedia through the lens of SenseCam—a wearable camera that
automatically captures still images to create a visual diary for the
wearer. Despite a variety of wearable camera products that have
come to market in the decades since SenseCam was conceived, the
unique properties of the original prototypes and the benefits these
unlocked remain elusive today. Having explored why it has proven
so challenging to move from a hardware prototype like SenseCam
to a fully-fledged product with the same properties, I present a new
phase of the prototyping-to-production journey I call isotyping.
Isotyping shines a light on the critical, but often overlooked, steps
necessary to scale from a promising prototype towards viable low-
volume production. I call on the research community to help refine
the concept and process of isotyping as we collectively continue to
explore the potential of new forms of hardware in our research.
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1 Remembering SenseCam
In an era increasingly dominated by generative models and vast
datasets, the value of personalmultimedia—intimate, human-centred,
and deeply contextual digital content—can easily be overlooked. It’s
interesting to revisit that value through the lens of SenseCam [8],
a pioneering experimental wearable camera that automatically cap-
tured still images throughout the day (see Figure 1), thereby creating
a visual diary for the wearer. SenseCam offered a unique window
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into the lived experience of its users, capturing moments that might
otherwise be overlooked or forgotten, creating powerful new ways
to support remembering, reflection, introspection and storytelling.

Wearable cameras have proliferated in the decades since Sense-
Cam’s inception. Successors have more impressive specifications:
higher resolutions, continuous capture, built-in displays with menu
systems, faster processors, wireless interfaces, and integration with
services such as AI assistants and social media feeds. But the simple
“put it on, switch it on, and forget about it for the rest of the day”
nature of SenseCam is often missing. For many users, the subtle
qualities of the resulting wide-angle, first-person still image se-
quences, are not easily replicated with today’s off-the-shelf devices.
These highly-personal autonomously-captured perspectives are,
perhaps, what made SenseCam compelling [2, 4, 10].

Figure 1: The SenseCam wearable camera, developed by Mi-
crosoft Research.

2 Working with new hardware is hard
Given the value of SenseCam’s minimalistic nature, why is it no
longer being used? One reason is simply lack of availability; you
can’t get them, or even the parts to build them, any longer. Even
if you find a working original, the software is from a different era.
For this reason, many researchers and practitioners have turned to
a plethora of modern device prototyping tools [7] and built their
own versions [1, 11].

Problem solved? Unfortunately, no. One-off research prototypes
are often effective for demonstrating a proof of concept in a con-
trolled study or deployment, but moving from a hand-crafted device
to practicable batch production involves navigating a host of chal-
lenges—usability, reliability, manufacturability, component avail-
ability, cost and regulatory compliance to name just a few [5, 9].
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These topics are often underestimated in academic research, where
the focus tends to be on innovation and experimental validation
rather than longer-term viability and utility.

3 Isotyping: a new paradigm for scaling
To shine a brighter light on the challenges of scaling hardware, I
propose a new paradigm called isotyping—a phase in the hardware
development lifecycle that sits between prototyping and full-scale
production. Isotyping refers to the creation of a many “equal copies”
of a prototype [9] to support thorough evaluation and early adop-
tion. The resulting isotypes are not necessarily saleable products,
but they are significantly more refined than early-stage prototypes.
They support deployment in real-world settings over extended pe-
riods by a broader population of users, uncovering benefits and
drawbacks that only emerge following thorough, sustained testing.

In addition to enabling researchers to test their ideas in more
realistic contexts, isotyping also highlights the often-hidden com-
plexities of scaling from a first prototype to tens, hundreds or even
thousands of copies of a device. Isotypes inform future iterations of
a design both in terms of the utility of the device and the processes
that underpin replication, easing a transition to production.

Of course, isotyping presents its own set of challenges. It depends
on skills, processes, tools and resources that are not typically part
of academic research workflows. It also demands a shift in mindset
and values: from focusing on one-off devices for short-term study,
to recognising the value of innovations that have the potential for
impact at larger scales and over longer timeframes too [6].

4 An opportunity for the research community
As the research community continues to experiment with new
forms of hardware, I believe we should also recognise and invest in
the processes that enable us to move beyond hand-built prototypes.
Just as software development has matured through practices like
agile and continuous integration, hardware research can evolve
to include DevOps-inspired structured pathways for scaling inno-
vation [3]. Isotyping is not a silver bullet, but by framing it as a
distinct and necessary hardware development phase, it provides a
structure for addressing the challenges of scaling. By refining the
concept and sharing best practices, the community can collectively
raise the standard for how we move from promising prototypes to
impactful, real-world technologies.

In revisiting SenseCam, we are reminded that in a world awash
with synthetic content, we should not overlook that value of per-
sonal data. But perhaps more importantly, SenseCam illustrates the
complexity moving from a prototype to a product. With a frame-
work like isotyping, I hope our community can better navigate
that path, and collectively ensure our innovations achieve their full
potential for impact.
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