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ABSTRACT

In-passing encounters—such as recognizing a familiar face in a hall-
way or noticing someone waving—are socially significant moments
that depend on quickly reading non-verbal cues. For people with
low vision (LV), these cues are especially hard to catch while on
the move, yet prior assistive technology has largely focused on
audio-based feedback or stationary 1-on-1 conversation settings.
We present PassCue, a wearable AR system that visually augments
social cues critical to in-passing encounters, including spatial aware-
ness of people, identity recognition, facial expressions, eye contact,
and gestures. For each cue, PassCue offers visibility-based augmen-
tations that enhance body and face features to help users interpret
non-verbal social cues for themselves, and interpretation-based aug-
mentations that offload this interpretation to the system, conveying
meaning directly through symbolic representations. Through a pre-
liminary co-design study with six LV participants, this position
paper explores key challenges and opportunities for AR on-the-go:
supporting adaptive, context-aware augmentation as social situ-
ations shift and balancing social awareness with cognitive load
during locomotion. We also include discussion about such research
evaluating, incorporating, and designing for the distinct needs of
the DeafBlind community, a significant portion of which still rely
heavily on their remaining vision.
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1 INTRODUCTION

Social engagement is fundamental to human wellbeing, underpin-
ning our need for meaningful relationships and belonging [7], and
is central to professional success as well [32]. Much communication
happens without words—through physical cues such as proxim-
ity, movements, facial expressions, and gestures—which together
constitute the majority of interpersonal communication [4, 20, 31].
For people with low vision (LV), accessing these non-verbal cues
presents a significant challenge [18, 10]: reduced visual acuity and
contrast sensitivity can make faces blurry and washed out, hinder-
ing recognition and expression-reading [19]. When such cues are
unavailable, interactions can become strained or break down en-
tirely [32], and a lack of patience from sighted people can compound
over time into broader social exclusion [37, 35]

Prior assistive technology for non-verbal cue perception has
focused on audio-based feedback for blind users [28, 43, 8, 12, 36,
21, 5]. Unlike those who are completely blind, people with LV rely
on residual vision and tools that enhance visual information [33,
34]. Augmented Reality (AR) has shown promise for enhancing LV
users’ visual perception in daily tasks [25, 38, 42, 40, 41, 27, 24],
yet little research has investigated AR for enhancing non-verbal
social cues specifically. Existing work on visual augmentations for
social cues has been largely limited to 1-on-1 conversations [28,
23, 44]. Yet many socially significant moments happen outside of
conversation—in brief, fleeting exchanges while people are on the
move. We focus specifically on these in-passing encounters, such as
walking by a familiar face on the street or moving through a party.
These moments are often where people decide whether to initiate
a conversation, a decision requiring rapid reading of cues like eye
contact, waving, or openness [6]. For people with LV, these cues are
especially hard to catch: the interaction window is short, people may
be at a distance, and multiple people may be moving simultaneously.
Missing them can mean missing a social opportunity entirely—or


https://orcid.org/0009-0000-4832-0458
https://orcid.org/0009-0009-4078-8780
https://orcid.org/0009-0005-1828-400X
https://orcid.org/0000-0003-4454-8978
https://orcid.org/0000-0003-3686-695X
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode

CHI 2026 Workshop on Next Steps for Augmented Reality On-the-Move: Challenges & Opportunities, Aril 2026, Barcelona, Spain

Kosa et al, 2026

Figure 1: Examples of some of the visual augmentations in PassCue for the five social cues, showing both enhancement-based
(allowing user interpretation) and interpretation-based (directly conveying meaning) approaches. See Figure 2 in the Appendix
for all designs. (a) Spatial awareness: contours around each person (enhancement) and count icons show the number and location
of people (interpretation). (b) Recognition and Facial Expressions (enhancement): face magnification. (c) Gaze (enhancement):
arrows show gaze direction. (d)Gestures (interpretation): icons indicate gesture type (e.g., waving).

worse, failing to acknowledge someone who greeted you—leading
to the social awkwardness that compounds into broader isolation
[32]. These challenges are distinct from 1-on-1 conversations and
raise new design questions for AR systems working on-the-go in
dynamic environments.

Recent advances in computer vision and on-device Al make
real-time social augmentation increasingly feasible. Lightweight
models for face detection, recognition, gesture detection, and pose
estimation can run in real time on edge hardware [14, 39, 17, 9];
commercial facial expression recognition already operates in real-
world conditions'?; and appearance-based gaze estimation [11, 29]
is approaching reliable on-device deployment. Together, these open
the door to context-aware AR systems that surface the social sig-
nals that matter most in a given moment. To explore this for LV
users in in-passing encounters, we built PassCue, a wearable AR
system that detects and visually augments cues commonly found
challenging while on the move—familiar face recognition, mutual
eye contact, and waving. We conducted a study with six LV partici-
pants to understand which augmentations are most useful in these
time-constrained, dynamic interactions and how they should be
designed. We present PassCue’s design, our preliminary findings,
and implications for wearable AR in everyday social encounters.

2 PASSCUE

To explore what social cues to augment and how in in-passing sce-
narios, we built PassCue, a prototype AR system with augmentation
probes designed to ground co-design discussions with LV partici-
pants (Figure 1). Based on prior work [6, 18, 13, 1, 22], our system
targets five social cues challenging for LV users in passing encoun-
ters: (1) spatial awareness of people, (2) identity recognition, (3)
facial expressions, (4) eye contact and attention, and (5) body/head
gestures. For each cue, we designed two augmentation approaches:
visibility-based augmentations that increase the salience of cues
(e.g., contours, magnification) while preserving the user’s ability to
interpret them, and interpretation-based augmentations that convey
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cue meaning directly through symbolic representations (e.g., emo-
jis, icons, name labels). Figure 2 in Appendix demonstrates both
approaches for all five cues.

Spatial Awareness of People. Low contrast environments and
reduced visual acuity can make people appear as indistinct blobs at
a distance [6]. Our visibility-based design enhances each person’s
contrast using contours [26], while our interpretation-based design
shows a count icon indicating the number of people per group.

Recognizing People. LV people often cannot see enough fa-
cial detail to identify someone. Inspired by magnifiers—a common
LV assistive tool [3, 2]—our visibility-based design magnifies each
person’s face, while our interpretation-based design displays name
label icons [28].

Understanding Facial Expressions. Similar challenges apply
to reading facial expressions at a distance. We reuse face magnifi-
cation as our visibility-based design, and use emoji icons to convey
detected emotions as our interpretation-based design [23].

Mutual Eye Contact and Attention. Detecting whether some-
one is making eye contact—a key signal of intent to interact—or
tracking where their attention is directed can be difficult for LV
users in passing [18, 6]. Our wisibility-based design shows a gaze
direction arrow, while our interpretation-based design shows an
icon only when mutual eye contact with the wearer is detected.

Body and Head Gestures. Waves and head nods are common
acknowledgment gestures that may be hard to see at a distance [18,
6]. Our visibility-based design highlights the gesturing limb with
contours [26], while our interpretation-based design shows an icon
indicating the gesture type.

3 PRELIMINARY EVALUATION AND
FINDINGS

To understand what visual augmentations are useful during in-
passing encounters for people with LV and how they should be
designed, we are running an in-lab user study with PassCue. We
collected data from six LV participants that we recruited through
local disability networks and online communities. Each session
lasted 180 minutes and followed four phases: demographics, a semi-
structured interview about what social cues the participant found



PassCue

challenging but interesting in-passing, and a co-design session
using the 10 design probes described in Section 2, and a post-task
interview.

4 PRELIMINARY FINDINGS

Our preliminary findings suggests that visual augmentations for
all five types of social cues can be useful for LV people during
in-passing scenarios, particularly because the visual augmentations
could help them locate where the social cues were happening and
from which person in their remaining vision (unlike audio or tactile
cues).

Visibility vs. interpretation trade-offs. We observed a strong
preference for visibility-based augmentations (contours, magnifica-
tion) over interpretation-based ones (icons, emojis) for most cues.
Participants valued retaining agency to interpret cues themselves
when possible. However, preferences shifted toward interpretation
when: (1) visual acuity was too low to discern enhanced details,
(2) the environment had insufficient contrast, or (3) cognitive load
needed to be reduced (e.g. too many people in the environment)
One participant articulated this as wanting “the ability to figure it
out for myself” (P4) when their condition allowed.

Progressive and adaptive augmentation. Multiple partici-
pants wanted augmentations that intelligently transition between
modes. For example, mutual eye contact icons could trigger face
magnification for identity recognition, which could then incorpo-
rate facial expression information —mirroring natural social pro-
gression from noticing someone to engaging with them.

Multimodal preferences. Four of six participants expressed
interest in supplementing visual augmentations with audio feed-
back, particularly for spatial information (e.g., “someone is making
eye contact on your right”) or discrete events (e.g., counting people
waving). However, all preferred visual-first approaches, using audio
as supplementary rather than primary.

5 CHALLENGES AND FUTURE WORK

Our preliminary findings with PassCue reveal both challenges and
opportunities for AR systems supporting social interaction on-the-
move, particularly for users with low vision navigating dynamic
social contexts.

Adaptive Augmentation for Shifting Social Contexts. A
core challenge and opportunity emerged from our study: partic-
ipants wanted augmentations that adapt intelligently to shifting
social contexts while on the move, building on each other sequen-
tially. For example, if the person is someone that you know AND
you both make mutual eye contact, then an indicator for eye contact
and their name could appear, followed by face magnification-which
then incorporates facial expression information-mirroring natural
social progression. Such a system must also recognize transitions
between fundamentally different social contexts: in-passing en-
counters where spatial awareness, recognizing people, and seeing
acknowledgment is important, 1-on-1 conversations where facial
expressions and sustained eye contact become more of the focus,
and group settings where tracking multiple people’s attention might
be more of the priority [16, 15]. Our findings suggest that relevant
cues, preferred augmentation styles, and acceptable levels of de-
tail all shift across these contexts. The core design challenge is
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therefore how AR systems can infer social context and user in-
tent rapidly enough to reconfigure augmentations fluidly—without
overwhelming users with constant mode-switching or requiring
explicit manual control while on-the-move. A natural next step
for this work is therefore to investigate how to combine all five
augmentations into a single, unified system that can dynamically
surface and suppress cues in context—without conflicts or cognitive
overload—and to evaluate this in a fuller real-world study.

Beyond Audio: Visual Access for DeafBlind Communities.
Beyond the general LV population, our work has particular implica-
tions for the DeafBlind community, a substantial portion of whom
are both d/Deaf or hard of hearing (DHH) and low vision, with
many—especially those with Usher syndrome—experiencing pro-
gressive vision loss. [30]. Current assistive technologies for social
cue perception for blind and low vision users rely heavily on audio
feedback, which is inaccessible to DeafBlind individuals, making
visual augmentations especially critical for this group. Yet no prior
work has explored what social cues are most important and chal-
lenging for LV DeafBlind people in social interactions, or how their
needs might differ from those of LV hearing users. For DeafBlind
people who use visual sign language, for instance, augmentations
like gesture contours and hand segmentation would likely take on
greater importance, as hands, fingers, arms, and facial expressions
carry grammatical and emotional meaning in sign language. This
suggests that in-passing scenarios may look quite different for LV
DeafBlind users: someone might try to get their attention from
a distance by waving or signing—both far more common in Deaf
spaces—or there may be other signing conversations happening
nearby that they want to follow. As a result, LV DeafBlind people
likely have distinct preferences for which social cues need to be
enhanced and when, pointing to an important direction for future
AR on-the-go work.

Balancing Awareness and Cognitive Load While Moving.
Finally, our findings highlight a fundamental challenge for AR on-
the-move: providing rich social awareness without overwhelming
users who must simultaneously navigate physical spaces. Partici-
pants usually liked augmentations that helped them locate where
social cues were happening and from whom, suggesting that spatial
grounding is critical. However, they also requested mechanisms to
reduce visual clutter (e.g., showing face magnification only for the
person being looked at in groups of 4+, or limiting emoji duration to
5 seconds This points to an opportunity for attention-aware AR sys-
tems that leverage gaze, head orientation, and movement patterns
to selectively surface relevant augmentations while suppressing
peripheral information-particularly important when users are in
locomotion and their attentional resources are divided between
social and navigational demands.
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A APPENDIX

Figure 2: PassCue augmentations for five social cues, showing both enhancement-based (allowing user interpretation) and
interpretation-based (directly conveying meaning) approaches. (a) Spatial awareness: contours around each person (enhance-
ment) and count icons show the number and location of people (interpretation). (b) Recognition (interpretation): name icons
directly label recognized individuals. (c) Recognition (enhancement): face magnification. (d) Facial expressions (enhancement):
magnified faces with enhanced contrast reveal emotions. (e) Facial expressions (interpretation): emoji icons directly convey
detected emotions. (f) Eye contact (interpretation): mutual eye contact icons. (g) Gaze (enhancement): arrows show gaze direction.
(h) Gestures (enhancement): contours highlight arm and hand movements. (i) Gestures (interpretation): icons indicate gesture

type (e.g., waving).
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