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Abstract

We describe our process of conceptual-
izing, designing, prototyping, and using
Wall, an eccentric smart device intend-
ed to encourage reflection on the design
qualities of surveillant sensing systems.
As a result of our conceptual design pro-
cess, we first summarize four design
qualities that define a sense-and-extract
interaction paradigm. We then document
our process of developing Wall. Finally,
we reflect on our experiences using and
living with Wall, and the experiential and
theoretical insights we gained through
our self-use studies.
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Introduction

Framed with our broader research pro-
gram that investigates the design quali-
ties of spatial sensing systems, this Pic-
torial describes our research through
design (RtD) process [9,26,29] of concep-
tualizing, designing, building, using, and
reflecting upon a functional technology
probe called Wall.

Wallis an unusual everyday smart device
that invites reflection from users, design-
ers, and researchers on the experiential,
social, and ethical aspects of surveillant
spatial sensing systems. Wall continu-

ously listens, learns, and displays informa-
tion gleaned from auditory environmental
data. While we have designed many varia-
tions of Wall, including advanced versions
that use large language models (LLMs) to
predict future conversations, here we focus
on a simpler functional version of Wall that
displays transcripts of nearby speech and
auditory events (e.g., laughing, coughing]).

We outline our RtD process, beginning with
our foundational theoretical inquiry and
concluding with grounded, empirical reflec-
tions on our use of Wall.

In conclusion, we discuss how our work illu-
minates a new interaction paradigm we call
sense-and-extract. We reflect on the design
qualities of Wall and other zone interfaces,
and present empirically grounded findings,
including themes of aesthetic surveillance
and value of technical errors and imperfec-
tions for meaning-making and privacy.

Conceptual Backdrop

Wall is part of a larger set of design con-
cepts we produced to explore the qualities
of surveillant sensing systems (page 2J. In
future publications, we intend to detail our
process of designing, reflecting, and artic-
ulating theoretical insights about new in-
teraction paradigms. Here we summarize
insights developed through our conceptual
design process, and which we explore con-
cretely using Wall:

1. Sense-and-Extract Interactions

Traditional user interfaces represent an
act-then-react paradigm. Press a button
and a screen updates, for example. We
refer to these as point interfaces. New tech-
nologies with sensors, connectivity, and Al
capabilities have propelled a new paradigm
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of sense-and-extract interfaces. For example,
a camera and microphone sense environ-
mental data, the device runs object recogni-
tion software, and an alert is sent to a user
elsewhere notifying them that a specific per-
son’s face was detected. Sense-and-extract
system employ what we call a zone interface,
which involves spatial sensor fields.

2. Design qualities of zone interfaces

We have identified four qualities that char-
acterize zone interfaces and the sense-and-
extract paradigm, and which help us articu-
late its design opportunities, limitations, and
concerns:

—> Sensitization: They transform physical
spaces into zonal input fields. Space becomes
an interface.

—> Extraction: They capture data and infer in-
formation from the environment and its ac-
tors, objects, and events. Space becomes ex-
posed to data-capture.

- Imposition: They project extractive capa-
bilities onto physical spaces (e.g., with cam-
eras or mics), or inject them into physical ob-
jects (e.g., with GPS). As tangible buttons are
replaced with invisible sensor fields, inher-
ent points of interactional consent, control, and
awareness disintegrate.

- Disjunction: They can lead to outputs that
lack a clear and reliable cause-effect rela-
tionship. Input/output relations become looser,
less correlated, and harder to predict.

We return to these concepts in the conclu-
sion, and refer to them throughout. Next we
describe the eccentric family of devices we
designed, which led us to these four qualities
of a sense-and-extract interaction paradigm.



A FAMILY OF ECCENTRIC PRODUCTS

We conceived of Wall as part of a family of devices for exploring properties and potentials of smart sensing products, such as
smart speakers with voice assistants, GPS trackers for locating objects and people, and security cameras. We refer to these as
spatial sensing systems. Through our conceptual exploration we iteratively identified experiential themes and theoretical con-
cepts for understanding the opportunities, limitations, and concerns of these powerful yet controversial technologies.

Design qualities. Building on prior research [1,15,18,17 23], here we define “design qualities” with a three-part framework: (1]
Opportunities - what are the positive affordances, uses, and values that spatial sensing systems support?, (2] Limitations - what are
the practical, technical, and experiential limitations of spatial sensing systems?, and (3] Concerns - what issues should we con-
sider with regard to values such as consent, control, privacy, autonomy, and transparency? This framework was in part inspired
by foundational design curriculum, including Industrial Design handbooks that summarize “design opportunities” and “techni-
cal limitations” of materials and processes such as injection molding, slip casting, and wood joinery [27]. Our framework adds a
social, experiential, and ethical dimension to an understanding of design qualities.

Eccentric design approach. We adopt an eccentric approach similar to that outlined by Pierce [22] in which the researcher develops
thematic systems of unusual devices, along with variations of each design, in order to investigate a design research space. A key
aspect of this process is to allow aesthetic and affective potentials to drive design forward, rather than letting rational, functional
norms overly constrain the exploration. Our approach is further inspired by various experimental and speculative approaches to
RtD including ludic design [10], counterfunctional design [24], slow design [20], reflective design [25], phattic design [3], speculative
enactments [6], and material speculation [28].

Articulating theoretical concepts through conceptual designs. We emergently searched for concepts to help us articulate quali-
ties of these strange devices, their “personalities,” and why we found them intriguing. This dialogical process led us to the concept
of a sense-and-extract paradigm and the qualities of sensitization, extraction, imposition, and disjunction.

01 - FRAMES

02 - SHELL 03 - WALL

Frames is an eccentric surveillance

Shell is an eccentric camera, mic, and Wall is an eccentric smart speaker sys-

camera device that televisually dis-
plays a spectrum of extraction states
ranging from basic video streaming
to advanced object detection and syn-
thetic media generation. Frame has two
units: Frame 1 (From) and Frame 2 (To],
which function as sensor and display
units respectively.

GPS device that cannot be powered
off. It continously extracts data from
its surroundings. Users can physically
move Shell to alter its sensing capa-
bilities. Shell is positionally unstable
and tends to float around. It uses loud
noises and bright lights to compel peo-
ple to recharge it when its power is low.
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tem that continuously listens, learns,
and textually displays its interpreta-
tions and speculative extrapolations
to nearby users. Depending on the
selected mode, Wall may or may not let
those nearby know it is listening.

04 - ROOM

Room is an eccentric environmen-
tal monitoring system that interprets
the social, emotional, and behavioral
micro-climate of an architectural
space. Room is constantly attempting
to “read the room.”
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PROBING FURTHER...

Among our family of eccentric device con-
cepts, we decided to bring one them to life
through functional prototyping. Rather than
adopt a high-fidelity prototyping or product
development approach, we decided to follow
an approach inspired by technology probes
[12], cultural probes [8], and other prototyp-
ing strategies that cleverly combine simple
materials and off-the-shelf components.
We were particularly inspired by Chatting
et al’s innovative uses of mobile phones in
constructing Ritual Machines [3] and Paulo
Cardini's Monotask phone covers [7].

We chose to develop lightweight probes
rather than technically complex prototypes
for two reasons. First, we wanted to move
quickly and test our conceptual design in
the wild for extended periods of time. While
custom hardware and software would allow
us to test more advanced features, it would
also greatly extend our timeline.

Second, we saw an opportunity to develop
a form language that supported our goals
of reflection and provocation by partially
exposing the underlying off-the-shelf hard-
ware and software systems we employed,
including iPhones, iPads, Zoom, and an
accessibility app called Ava that transcribes
conversations and identifies auditory events,
such as “water running” and “coughing.”

& A version of Wall that uses an iPad running
a text-to-speech app called Ava. Our probes
utilize simple and inexpensive materials, such
as cardboard and rubber band, and they “expose
the seams” of their construction to encourage
reflection on the current technologies
that literally lie beneath the surface.

Among our eccentric product family we
determined that Wall was the ideal concept
to pursue for the following reasons.

Engaging - We anticipated that Wall would
be entertaining and thought-provoking to
engage with across many different user
demographics and contexts, including
home, work, and public.

Simple - Compared to other concepts, the
backend and frontend computing com-
ponents can be easily implemented with
off-the-shelf products (e.g., Zoom, smart
phones, external USB microphones).

Social - We liked that Wall was potentially
a more social than strictly personal device,
allowing it to be deployed across many
different situations, such as cafes, house-
holds, and our work studios.

Aural - We also liked that Wall utilized
microphone and text, but not image and
video. In a world saturated with video and
imagery, we were keen to explore less
visually dominant designs.



Original Concept Vision

The original concept for Wall envisioned a
device that hung on the wall like a picture
frame. It could be configured in several
display and sensing modes, ranging from
highly transparent and visible to com-
pletely concealed via disguise. In the most
visible mode, anyone nearby could read
the live captions and other information
displayed. In the concealed modes, only
users who knew about the object’s secret
capabilities would periodically remove
Wall to review its surreptitiously extracted
information.

The original vision supported a range of
extraction modes, each with increasingly
more advanced powers. These ranged
from a basic transcription mode to a pre-
dictive mode that uses generative Al to
speculatively display future conversations.

Early Prototype Explorations

As we pivoted to our probe approach, we
narrowed our concept to a simple tran-
script version of Wall that would utilize
commercially available smartphones and
software applications.

Using iPhones, iPads, and various apps
such as Zoom, i0S Live Captions, and Ava,
we explored many different form factors
using rapid prototyping.

These early explorations considered dif-
ferent patterns for how users would inter-
act with Wall: Frequently or infrequently?
Quickly or for extended periods of time?
Through reading the display or more en-
gaged forms of mode-switching? High or
low visibility?

Our early prototypes used hinge and slider
mechanisms to facilitate adjusting the the
visibility of the display. However, we even-

tually converged toward a “set it and for-
get it” interaction model that encouraged
users to keep Wall in a single display and
extraction mode, but did allow them to
alter these with some effort by remov-
ing the phone or tablet from the enclo-
sure and adjusting the app running in the
background.
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Refining the Form & Form Language

Once we determined the “set it and
forget” cadence of user interaction, we
simultaneously considered Wall's form
language (the semiotics of how its materials
and shape communicate) and the practical
aspects of its form factor—including
viewability, positioning, routing of power
cords, and so on.

We determined that Wall would be the first
of a family of eccentric probes, and so the
form language should be applicable to other
types of hardware platforms and form fac-
tors such as Shell, Room, and Frames (see
Page 2). We also decided that we wanted
to differentiate our eccentric probes from
mainstream consumer smart products.
Instead, we sought a form language that fea-
tured economical small-scale production,
and that communicated our design philos-
ophy of eccentric sensing and lightweight
exploratory prototyping.

We took inspiration from a wide variety of
designers who thoughtfully use low-cost
materials found at hardware and art supply
stores, including the Dutch conceptual
design studio Droog, Google's Cardboard
AR viewer, and aforementioned works by
Chatting et al and Paulo Cardini.

We leaned into the use of cardboard, paper,
magnets, rubber bands, tape, and other low-
cost everyday materials. We converged upon
a form factor that centered on a carboard
enclosures supplemented with functional
and aesthetic details in acrylic, rubber
bands, and rice paper.

Functional Features

In parallel with our form language devel-
opment, we explored various features and
requirements. The main feature set involved
a set of overlay screens cut to expose ele-
ments of the underlying iPhone/iPad
speech-to-text app. These cutouts ranged

from exposing the entire screen to fully con-
cealing it.

We maintained the initial vision of enabling
a spectrum of display modes, from fully
exposed to concealed. Conceptually, this
was intended to allow users to explore vary-
ing levels of imposition on subjects within
the environment, and corresponding levels of
consent and awareness.

We also tried to support as much of the origi-
nalvision as possible with regard to extraction
modes, but there were limited options using
low-cost consumer applications. Users could
switch between a Zoom version with simple
transcription or other apps that also include
event captioning. With more effort, users
could use Otter Al to produce speaker diariza-
tion (differentiating between speakers).

Our final version struck a balance between
enabled users to alter the display while
encouraging them to let Wall listen, record,
and reveal without user interruption.
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WALL - THE FINAL PACKAGE

We produced six usable sets of Wall probes. Each set contained five overlay screens
for two different platforms, an iPhone X and an iPad Pro. Each probe includes a main
sleeve that holds the iPad or iPhone in place, with a specialized opening for insertion
and removal. The five overlays for each sleeve and are both attachable and stowable
with their respective methods (rubber bands for iPad and a tabs for iPhone).

Each of the three authors adopted one of each set to use and test within their homes
and our studio workplace.
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OVERLAY MODE SWITCHING

In creating the overlays for each probe,
we decided to focus on five differ-
ent points of interaction that provided
varying levels of the transcript’s visibil-
ity and interactive elements, like start/
stop/pause recording.

Since there are two distinct devices, we
used this as an opportunity to explore
different variations of each overlay
concept (i.e. redacted, transcript, etc.].

Due to its size, the iPad overlays are
secured with four rubber bands. The
iPhone overlays use four tabs, which
work better at this scale.

Each format allows users to change
overlay modes, but this is subtly dis-
couraged due to the moderate effort
involved. This “set it a forget” interac-
tion cadence was a deliberate choice.
We wanted to encourage users to
engage with a mode for an extended
period of time, even if it initially
appeared boring or uneventful. Silent
mode, for example, demands patience
and later engagement with transcripts.
Open and Last Word/Line Modes allow
for immediate meaningful feedback.

01 - OPEN

The entire screen is available for users
to view and interact with, including live
transcripts, start/stop/pause buttons,
and review of archived transcripts. All
nearby actors are invited to engage
with Wall in Open mode.

04 - REDACTED

Lines of live transcription text can
be seen, but the are obfuscated by
overlays that render them difficult or
impossible to read.
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02 - MUTED

Users can only see that the probe is
active through our exposing of the “lis-
tening” icons. Users can also start/
stop/pause the extraction process.
Unfamiliar users may notice that a digi-
tal device is active, but have no other
clues as to Wall's extractive activities.

05 - SILENT

Users can see a faint glimmer of activ-
ity, but nothing else. Unfamiliar users
may assume Wall is a decorative
object, and not a surveillance device.

03 - LAST WORD/LINE

Only the most recent line of transcribed
text is viewable. This display field is
transient because as soon as new
words are captured, the Last Word/
Line will be replaced. All nearby actors
can view clear and immediate feedback
regarding Wall's imposed, extractive
functionality.

DISGUISED (NOT INCLUDED)

We decided to omit the fully concealed
or disguised version of Wall included
in the original vision, both for ethical
concerns and because Silent mode
sufficiently enabled a highly imposed
mode of low visibility and awareness
extraction.



Wall positioned in Author 1's two favorite spots: Kitchen area near the
dining table (left) and living room near the sofa [right).

Authors 2 and 3 experiment with Wall in the Industrial Design Studio
at [institution withheld].

Authors 2 and 3 experiment
printing transcripts and post-
ing them our design studio at
linstitution withheld].
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SELF-USE STUDIES

We decide to adopt a first-person [5], or
autobiographical [19], approach to assess-
ing firsthand use of our Wall probes. We
took this self-use approach for several
reasons.

First, self-use offers particular advantages
including those that are especially rele-
vant to the sensitive, intimate nature of our
project. Self-use allows the research team
to deeply reflect on personal experiences
in ways that are impossible using tradi-
tional qualitative methods. In our case, we
were interested in the content of intimate
conversations. We sought to probe issues
of consent and privacy by positioning Wall
within sensitive areas of the home.

Second, our inquiry combines theoretical,
empirical, and what we think of as material
inquiry. Material inquiry is practice-based
research that involves designing and
making artifacts. The empirical strand of
inquiry is but one of three core threads. We
felt that a lab or field study with external
participants was not needed for this partic-
ular study and might, in fact, overload our
reporting in this Pictorial with too much
empirical data. Instead, we view our self-
use deployments as a complement to our
theoretical and material inquiry.

Third, self-use offers a flexible method
that allowed us to pause and resume our
studies at our own pace. This enabled us
to switch between periods of operational
use, dedicated reflection, theorization, and
stepping away from the project entirely to
focus on other activities.

The major limitations of self-use include
the biases of the researchers (including a
confirmation and selection bias towards an
artifact we created]. The data input from
self-use studies is also limited to the num-
ber and perspectives represented by the

research team. Diverse and outside per-
spectives are not readily included.

Authors 1, 2, and 3 engaged in multiple
forms of self-use. We deliberately did
not develop a coherent plan or roadmap.
Instead, we iteratively experimented with
different forms and durations of self-use
in manner very similar to a conventional
iterative form exploration and prototyp-
ing witin a design process. That is, we
chose to be highly experimental in our
self-use.

Our self-use studies included the follow-
ing formats.

Short Experiments. Our initial round of
self-use studies were similar to rapid
user testing sessions. For example, we
conducted a series of 1-2 hour experi-
ments where we setup Wall in different
situations (e.g., at a coffee shop, when
friends were over for dinner]. We then
wrote 1-2 page documentations of our
experiments that included summaries
of "What was interesting” and “Areas for
improvement.”

Social Deployments. On several occasions,
we setup Wall within different areas ofour
studio spaces at the University of Wash-
ington, including our research studio and
one of our Industrial Design studios. We
also experimented with ways of engag-
ing with transcripts, including printing
out booklets and posting them to walls
of the studio. These deployments were
of limited duration, and we explained the
operation and purpose of the devices to
our colleagues who entered into these
environments.

Extended Home Use. Our deepest insights
came from extended forms of home use,
which we describe next.



6 Months Living On and Off with Wall

In this section we focus on the experi-
ences of Author 1, and occasionally refer
to similar experiences shared by Author
2 and 3. This allows us to go deeper into
Author 1's experience of using Wall for
1-4 week durations from August 2024 -
January 2025. Participation was limited
to close members of our households. The
functionality of Wall was fully explained,
consent was given, and household mem-
bers had fully control over Wall including
the ability to pause or stop its recording.

What follows is not a formal analysis of
participant data, but rather a personal
reflection, organized into themes. First-
person narrative is used throughout, and
intimate details are intentionally included
to allow the reader to understand the
authors’ firsthand experiences of Wall.

Dynamics: Shifting Access, Consent, Control

| (Author 1] and my spouse (pseudonym:
Anne] lived with Wall for interspersed
durations of several weeks over the course
of about 6 months. The lack of consistent
use was related to several factors, includ-
ing travel, busyness, and personal issues
described further below.

| first setup Wall at my home in August
2024. 1 provided Anne with a basic overview
of Wall and explained that it was always
or often recording. Anne was accustomed
to occasionally living with my unusual
research prototypes and experiments, and
had no concerns about privacy. We found
Last Word mode to be the most enjoy-
able for daily use, as it struck a balance
between inhibiting us from over-reading
what was said but also provided a level of
visibility that created intrigue and delight.

A dynamic was soon established where |
was the de facto primary user who decided
when Wall was active, where it was posi-
tioned, and which Mode it was in. Anne's
engagement was typically limited to two

forms: (1) viewing and discussing the Last
Word displayed, (2] passively interact-
ing via natural speech activities. We both
usually spoke freely around Wall with lim-
ited conscious awareness of its presence.
However, we also limited Wall's place-
ment to more public areas of our home,
and often deactivated Wall for lengthy
periods of time.

To date, only | have read all of the
recorded transcripts in detail. This raises
questions (although not concerns, per se)
about household consent and transpar-
ency. As is often the case with household
smart technologies [e.g., 14], one person
often takes the lead while other house-
hold members lack access or interest in
obtaining it.

Display: Magical Moments

The Last Word display led to many humor-
ous and meaningful moments, some of
which we shared together and some of
which we experienced independently. One
of the first meaningful shared moments
occurred soon after we adopted Wall. We
were having a conversation Sunday morn-
ing over breakfast, which is often a time
for casually reflecting on our lives and
making short and long-term plans. We had
been discussing the importance of friend-
ship, establishing roots in an area, and
our recent loss of friends and neighbors
who had moved away. As we were doing
dishes, the word “Community” appeared
in the Last Word display.

With an astonished look, Anne pointed to
the word silently. (The Last Word display
is transient; once a new word is spoken,
the Last Word is replaced with the new
last word spoken.] We later discussed
its significance as a “sign"— a marker of
meaning, or a call to action. Here, the sur-
veillant autonomy of Wall was felt to play
arole as an external force that we imbued
with mild prophetic meaning.

619

In other cases, the Last Word was less
memorably charged with meaning but
nonetheless prompted moments of joy,
reflection, and meaning-making. | devel-
oped a habit of snapping a photo of the
display when a particularly meaningful
Last Word was displayed—which vari-
ously included words produced by me,
Anne, the television, and unidentifiable
sources.

Breakdowns: Learning to Love Errors

Anyone who reads Wall's display will
quickly notice the glaring number of tran-
scription errors, which we estimate can
be as high as around 50%. The error rates
of current low-cost text-to-speech algo-
rithms are compounded by Wall's lack of
advanced omni-directional microphone
systems employed in products like Ama-
zon Echo. However, these errors provided
an unexpected source of pleasure, mean-
ing, and privacy safeguards that increased
our trust and comfort using Wall within
the sensitive spaces of our homes. Usually
Wall's errors were quite funny. We often
felt they enhanced our use of Wall by cre-
ating an impressionistic rather than literal
record of what was said.

When reviewing transcripts, Authors 1, 2,
and 3 similarly described an impression-
istic experience of recognizing parts of the
conversation but not others. We described
reading transcripts as similartoa “dream,”
a “fuzzy memory,” an “alien interpreta-
tion,” or “psychedelic experience.” In some
cases, it took several minutes to recall the
conversation. In other cases, the recall
was more immediate. Some conversations
could not be recalled at all.

Often the transcripts served as potent
memory aids allowing us to remember
past events, but also left gaps and uncer-
tainties in our recollection. Some phrases

Meaningful moments captured with Wall.
(Right] The word “frustrated” appears
in the Last Word display, providing a
moment of levity during a tense mome-
ment between Author 1 and their spouse.
[Left) The nickname for Author 1's cat,
“Monkey,” was an amusingly frequent
occupier of the Last Word display.

Before-bed Last Word captures. When placed
in the living room, Wall often captured a Last
Word between Author 1 and their spouse, or
their cat. (Accuracy varies wildly.)




would appear accurate, others were clearly
incorrect but easy to decipher, and the rest
were unintelligible but nonetheless provided
a sense of conversational duration and inten-
sity.

Importantly, these high error rates served an
emergent protective, trust-building function.
Our initial concerns about revealing sensi-
tive information within our households or
to third-party service-providers quickly dis-
sipated when we realized that we ourselves
struggled to decipher many conversations.
We found that everything captured by Wall
was open to contention and plausible deni-
ability. In effect, Wall created a welcome
balance between accurate and revealing
extraction, and a privacy-preserving disjunc-
tion between our actual speech inputs and
Wall's text outputs.

Review: Complicated Reminiscence

Shifting to a different temporal scale, we
turn to a story of perusing the transcripts
archival. First, it is important to note that
due to a variety of intended and unintended
factors, only about 20 hours of transcrip-
tion was available at the time of this event.
While this was initially disappointing to
me (Author 1], | soon found a new appre-
ciation for how this simplified my focus and
enhanced the meaning of the transcripts
that were available. One transcript in par-
ticular was source of deep significance
as it revolved around a very difficult and
emotionally painful time period when an
immediate family member was undergo-
ing medical treatment, and another was
hospitalized with a devastating injury. In
fact, | discontinued use of Wall for several
months in response to these challenges.

When | reviewed some of the transcripts
months later, the family member with a
life-threatening illness had been cured,
although the other was still struggling and
required intensive caregiving. | was struck

by both how much had changed and how
much had remained the same, or gotten
worse. The transcripts ambiguously con-
flated conversations with family, me, and
Anne. The combined records read like
a fever dream that vacillated between
vividly accurate dialogue and hazy, inac-
curate interpretations. The banality of the
conversations was striking, as live conver-
sations are rarely recorded in daily life.

A few meaningful yet partly inaccurate
(and thus privacy-preserving) transcrip-
tions are include below:

- "Processing his emotions in real time..
He doesn’t know things like secretary”

- "It's like a meal like the perfect thing |
miss so much emotionally you know”

— "Reality is actually not reality anymore
it's like”

= "l don’t think it's gonna be like suddenly
she’s like on dust that's not works unless”

On the one hand, | experienced shock and
disbelief with how Wall enabled and per-
haps compelled me to relive details of a
very painful period. On the other hand, the
initial discomfort of reliving these events
quickly transitioned into an appreciation
for the opportunity to do so. | felt that Wall
had inadvertently selected an appropriate
balance of detail and omission to provide
me with an impressionistic mode of remi-
niscence, and without overburdening me
with every literal detail.

EXPERIENTIAL
INSIGHTS

Aesthetic Surveillance
We (Authors 1, 2, and 3] found that Wall's
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continuous  extractive and imposed
recording of environmental speech and
conversations was both fun and danger-
ous—and that the danger can be part of
the fun.

In general, we identify a need to move
beyond positive/negative binaries when
considering user experiences of surveil-
lant sense-and-extract systems. Our
firsthand experiences of Wall are not
easily slotted into the common either-or
distinctions used to normatively assess
digital surveillance, privacy, and data eth-
ics. Instead, our experiences combined
or elided distinctions between good/
bad, benefit/harm, consensual/non-con-
sensual, transparent/opaque, and safe/
vulnerable.

Upon deeper reflection, we conclude
that our positive and negative affective
experiences of Wall were not isolated
incidents but rather imbricated,
reciprocally influencing forces. We refer
to this as aesthetic surveillance—an
affective experience with surveillant
technologies that blends or oscillates
between positive and negative valences.

Within an aesthetic surveillant experi-
ence, a lack of consent, transparency,
and safety may counterintuitively form a
source of positive emotions such as thrill,
serendipity, or surprise. Critical media
and surveillance scholars have alluded to
this dynamic [e.g., 4,11].

Given the polarizing cultural debates over
digital privacy and surveillance, the con-
cept of aesthetic surveillance may seem
a contradiction in terms. But consider
again Author 1's difficult but ultimately
rewarding experience of reviewing tran-
scripts collected while dealing with family
health issues. A more mundane example
is any of the numerous instances where
Wall captured a humorous but mildly
embarrassing Last Word without first
asking for renewed consent.

You had to be there: A typical transcript.
This conversation between Author 2
and her family represents a typical Wall
transcript when running the speech-to-
text app Ava.

This text provided a source of
meaningful reflection for Author 2, but
is unlikely to resonate with a general
audience.




The concept of aesthetic surveillance has
two uses within HCI and design. First, the
concept can be used as an experiential
state that researchers may identify within
studies of current technologies, or design
for via future technologies. Second, we
hope the term can help us rethink binaries
that have emerged around safety/vulner-
ability, consent/non-consent, and benefit/
harm. There are indeed deeply troubling
realities and trends involving digital sur-
veillance [e.g., 11,21,30], and we in no way
intend to minimize these harms. At the
same time, we find that lived experiences
of act-and-extract systems are rarely
black and white. The HCI community has
designed and documented many cases of
surveillance with varying shades of ambiv-
alence by users [e.g., 2,13,14,16].

Aesthetic surveillance crystallizes a more
general idea that surveillance is often both
good and bad. The word surveillance holds
negative connotations in most arenas.
Within everyday contexts, surveillance
refersto close, systematic, and sometimes
automated observation or monitoring of
people, places, and activities typically
for the purposing of managing or influ-
encing them. However, surveillance can
also serve protective functions, such as
disease surveillance in medicine or crop
surveillance in agriculture. The concept of
aesthetic surveillance allows us to main-
tain attention on the negative connotations
of surveillance while also acknowledging
its many positive and ambivalent uses, and
their complex interplay.

Much like the word surveillance, the quali-
ties we identify of sensitization, extraction,
imposition, and disjunction are not inher-
ently negative, yet they do always hold the
potential for serious harm. These qualities
of zone interfaces, such as Wall's, may
trigger negative connotations. Yet their
actual impacts upon the lived experiences
of actual people really does depend on the
details of context, and design.

Details Make or Break Acceptibility

Wall illustrates how specific user interface
details significantly affect user experi-
ences of trust, control, benefits, harms,
and more. We find that these interface
details, rather than a system’s generic
surveillance capabilities (e.g., “always-
recording”), are the difference between an
act-and-extract system that is perceived
as dangerous or exploitative, and one
that’'s embraced as useful and desirable.

A key insight from our design and self-use
process is that a highly surveillant system
can be made acceptable and even desir-
able with the right user interface details.
This insight suggests both opportunities
as well as concerns, for it highlights how
surveillant companies and products can
manipulate users by foregrounding bene-
fits while minimizing exposure to harmful
or risky backend processes [e.g.16].

Here we reflect on techniques we
employed to design an acceptable and
even enjoyable everyday technology whose
raison de'tre is to surveillantly record
conversations.

Covering up surveillance. Most of the
time, Wall is designed to literally cover
up the third-party software systems that
power its operation (Zoom, Ava, i0S, and
iCloud]. Primary users who engage in
swapping covers or reviewing transcripts
will periodically encounter these back-
end systems. However, the situation is
very different for adjacent users whose
engagement is limited to viewing the dis-
play screen or may even be unaware of
Wall's activity. Such adjacent users are
inhibited from accessing or knowing about
recorded transcripts or risks associated
with Wall's cloud-based third-party apps.

Disarming with charm. The form lan-
guage of Wall employs inexpensive
everyday materials to create a humble
and intimate do-it-yourself aesthetic. This
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form language was designed to commu-
nicate that Wall was not a corporate or
conventional R&D product but rather an
exploratory, artistically-inflected project.
Feedback from colleagues and acquain-
tances confirmed that Wall's physical and
interactive forms disarmed users’ suspi-
cions or objections through its charming,
whimsical, intriguing, and bespoke per-
sonality.

Enlisting a trusted champion user. Dove-
tailing with the techniques above, our
process of deploying Wall has involved
identifying an interested user—namely
ourselves or a close friend or family mem-
ber. In practice, we found that the friends,
family, and colleagues we exposed to
Wall's  surveillant  sense-and-extract
capabilities rarely objected or expressed
concern. In large part, this was because
they trusted us. We came to see ourselves
as “trusted champion users” who experi-
enced few barriers to configuring a highly
surveillant device within sensitive contexts
such as our homes and workplaces.

Upshots of Errors & Imperfections

Wall's extractive and imposing capabili-
ties are far less omnipotent than they first
appear. In reality, the system is riddled
with errors, inconsistencies, and practi-
cal limitations that resulted in us being
unable to achieve the high levels of sur-
veillance we at times desired, such as
accurate, long-duration transcriptions.

Sometimes Wall is very accurate, but
often it is comically off target. Initially, we
felt Wall's error rate was disappointingly
high, and that it represented a mismatch
with our original vision. However, we soon
identified numerous upshots of these
imperfections:

= Increased privacy/security: Transcrip-
tions are easily contested and plausibly

VISIBLE DEVICE INVISIBLE ZONES

The Vision: A device that continuously
imposes speech extraction all around.

The Reality: An interactive device
with disjointed input-output relation-
ships, and fluctuating accuracy and
responsiveness.




denied, leading to increased trust and
comfort with Wall in sensitive spaces.

— Distancing and defamiliarization: Imper-
fect transcriptions prompted reflection
and deeper engagement.

— Dreamy, surreal, and humorous expe-
riences: Wall's specific, and largely
accidental, fluctuations of extractive
accuracy led to a distinctive experience
that provided levity, dream-like memo-
ries, and impressionistic engagements.

— Agentive associations: At times, we felt
as though Wall was inadvertently using
judgment and mystical force to decide the
appropriate level of accuracy.

We also note that other practical con-
straints—such as the tedious process for
downloading transcripts and the chal-
lenges of routing power cables—also
created unexpected opportunities for
increased privacy and slower, deliberate
forms of reflection

THEORETICAL
INSIGHTS

We designed, developed, and used Wall to
materially and empirically explore concepts
we articulated through our conceptual design
process (pages 1-2). Our case study of Wall
provides an illustration of these concepts,
while also allowing us to develop these con-
cepts deeper and at times challenge them.
For example, our original vision of Wall pre-
sumed it was capable of highly accurate and
continuous extraction. In practice, multiple
technical and practical limitations resulted
in extraction that was quite imperfect.

In conclusion, we return to our core con-
cepts for understanding the design qualities

A formative conceptual diagram of Wall's
sensitizing fields, which transform nearby
space into an extractive interface.

of surveillant spatial sensing systems, and
place these into conversation with Wall.

Human-computer interfaces have expanded
from an act-then-react interaction para-
digm to a sense-and-extract paradigm.
Traditional digital user interfaces follow an
act-then-react model wherein a user know-
ingly acts upon a perceptually well-defined
interface by touching a recognizable interac-
tive affordance such as button or dial. The
computer system then reacts with percep-
tible output, such as changing pixels on a
screen, modulating the speed of a servo
motor, or activating sound waves from a
speaker. We refer to these as point interfaces
because user interaction is constrained to
clearly defined physical areas, such as but-
tons on a touch screen, keyboard, or mouse.

Newer technologies equipped with sensors,
networked connectivity, and advanced data-
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processing capabilities such as Al have paved
the way for a new interaction paradigm we
refer to as sense-and-extract. For example, a
smart camera system may detect a person’s
face, identify their name, and remotely dis-
play this information in nearly “real-time” on
a screen to a user far away—entirely unbe-
knownst to the unaware and non-consenting
subject. We refer to systems that enact a
sense-and-extract paradigm as zone inter-
faces, because they create a fuzzy, spatial
zone of interactivity that sharply contrasts
with traditional point interfaces.

Through our eccentric design approach, we
identified qualities that characterize the
sense-and-extract paradigm and help us
articulate its opportunities, limitations, and
concerns. Our prototype and self-use deploy-
ments of Wall enabled us to dig deeper into
these four qualities grounded in lived experi-
ences and concrete illustrations.

Sensitization: Physical spaces are transformed
into digital interfaces. Wall uses a smart mi-
crophone system to transform physical space
into a sensing interface. Wall creates an au-
ditory spatial sensing zone that functions as
an input field for interactive computing.

Extraction: Environments and those within
them become exposed to automated digital da-
ta-capture and information gathering. Wall ex-
tracts data and information from the environ-
ment, primarily from human speech. Wall can
continuously extract audio data, filter speech,
and translate this data into text captions that
appear on its display or are stored locally or
remotely “in the cloud.”

Imposition: Extraction is thrust upon the en-
vironment and actors within it. Inherent points
of consent, control, and awareness disintegrate
as tangible buttons are replaced with invisible
sensor fields. Wall can continuously impose
its extractive potentials onto its nearby en-
vironment. As we experienced, nearby us-
ers are likely to overlook or forget Wall and
its ongoing imposition of speech extraction.
However, the degree of imposition that Wall

exerts upon subjects and object depends
heavily on details of its configuration. For
example, Open and Last Word display
modes offer moderate forms of consent
and awareness to nearby users, where-
as the Silent mode gives little clues as to
Wall's imposed, extractive powers.

Disjunction - Input/output relations be-
come looser, more discorrelated, and hard-
er to predict. Wall is a very loose input/
output device. It is not as predictable as
a conventional act-then-react interface.
Some speech is successfully extracted,
while other conversations are missed.
Among the speech that is captured, errors
are very common. Furthermore, nearby
users cannot perceptually ascertain the
precise boundaries of the zonal field of
sensing and extraction. It forms a fuzzy
gradient rather than a clearly delineated
button, screen, or keyboard.

The sense-and-extract paradigm cre-
ates many new user experience design
opportunities, as well as practical limita-
tions and ethical concerns. Articulating
differences between conventional point
interfaces  (act-then-react] and zone
interfaces (sense-and-extract) is a key to
understanding complex HCI issues with
power and agency—including concerns
over user consent, control, awareness,
trust, benefits, and prevention of harms.

For example, consider recent con-
troversies around facial recognition
technologies. These debates can be seen
to revolve around the qualities of extrac-
tion [(facial recognition gathers sensitive
personal information), imposition (it is
thrust upon users in ways that are often
impossible to see), and disjunction (both
accurate and inaccurate identifications
can have harmful consequences).

We hope that designers and researchers
can use and extend this vocabulary across
the areas of critical, empirical, and prag-
matic design-ariented activities.
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