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T'll try my best.

Tl try my best.

I will perform to the
utmost of my abilities.

Wow, that's exactly
what I meant!
That's me!

1 believe I'm doing
pretty well already.

Uhh, I haven't
considered that.
Is that me?

1 believe I'm doing
pretty well already.

User speaks naturally, controlling their
avatar to interact with a virtual agent.

ProxyMe can reformulate the user’s
speech and voice during interaction.

User experiences enhanced / modified
communication as self-extension.

Figure 1: ProxyMe interaction concept.

Abstract

Advances in generative Al speech synthesis, and embodied avatars
enable systems that not only assist communication, but can act as
proxies on users’ behalf. Prior work in HCI has largely focused on
systems as external tools, with less attention paid to the experiential
consequences of users’ speech and actions becoming assimilated
with Al-generated output. We introduce the design and implemen-
tation of ProxyMe, a work-in-progress VR prototype that allows
users to embody an avatar whose voice and spoken content are
modified by an Al system. By combining avatar-based embodiment,
voice cloning, and Al-mediated speech augmentation, ProxyMe
invites the exploration of avatar self-extension: situations in which
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Al-modified communication is experienced as part of one’s own
expressive behavior. We chart out research challenges and envi-
sioned scenarios, with a focus on how varying degrees of delegation
and steerability can influence perceived agency, authorship, and
self-identification.
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1 Introduction

Science fiction narratives have envisioned the possibility of hu-
mans that are no longer confined to their physical body, allowing
them the ability to extend their cognitive and bodily self onto ex-
ternal substrates. Ghost in the Shell [2] depicts cyberbrains and
prosthetic bodies (shells) as mechanisms through which cognition
and action are distributed beyond the biological organism, which
raises questions about the continuity of identity and the attribution

of actions to the self. By contrast, Ergo Proxy [1] portrays “proxies”

as substitutive agents that act in place of human subjects, often pre-
ceding conscious intention or endorsement. Rather than extending
human agency transparently, these agents displace authorship and
decision-making, which ultimately expose the fragility of human
agency and responsibility under such mediated contexts.

Recent advances in generative models, 3D avatars, and speech
synthesis bring these aforementioned science fiction visions into
experimentally tractable forms. This is especially due to such ca-
pabilities embedded into real-time and multi-modal communica-
tion contexts such as voice calls, video meetings, and immersive
VR environments [55, 57]. Furthermore, contemporary Al agents
are capable of generating persuasive arguments [47], supporting
reasoning and decision-making on users’ behalf [13, 14, 19], or al-
lowing fine-grained vocal control or even full voice cloning [24].
Such developments give rise to applications in which users may
co-speak with, or be represented by, Al systems, blurring bound-
aries between self and simulation, and as far as authenticity and
algorithmic generation [32, 60]. Such systems can redistribute as-
pects of users’ agency and autonomy [13, 58], which suggest a
form of self-extension (cf., Clark’s Extended Mind [15]), wherein
technologies become tools (cf., [6, 33]) that are themselves part
and parcel of the user’s cognitive processes, reasoning patterns,
and even vocal expressions. As such, while Al systems increasingly
modify how users speak or express ideas through LLM-assisted
writing [34], research typically focuses on users interacting with Al
agents as external tools. There has been less attention on the expe-
riential consequences of users’ own behavior becoming assimilated
with intelligent output, forming a closed cognitive or sensorimotor
loop. This latter perspective aligns more closely with visions of hu-
man-computer integration [36], by which computational systems
become interwoven with perception and action. Together, these
developments invite exploring avatar-based self-extension, where
Al-mediated modifications to speech and action are experienced as
part of one’s own communicative behavior.

In this work, we present the early design and implementation of
ProxyMe, a VR prototype that lets users embody a virtual avatar
and experience how an Al system modifies the avatar’s voice and
spoken content on their behalf (Figure 1). By combining avatar-
based embodiment, voice modulation, and speech augmentation,
ProxyMe seeks to explore the boundary between self-authored
and Al-mediated communication. Conceptually, ProxyMe relates
to multiple aspects of the JIZAI Body framework [29], namely Fu-
sionary, Duplicatory, and Possessory/Transformatory modes of
being. Through this configuration of Al-augmented avatar embodi-
ment (i.e., self-extension), ProxyMe enables the exploration of how
such systems influence users’ perceived agency, authorship, and
self-identification with their avatar(s) and its actions. As external
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reasoning systems increasingly act on users’ behalf in communica-
tion [13], they do far more than supporting task completion and
productivity (cf., [17]): When users reflect on their self-extended
actions and speech, such systems can implicitly shape how users
express opinions, make decisions, and form values. This is relevant
as communicative actions are partially delegated to external sys-
tems where Al safety and human value alignment is paramount
[26, 50]. At the same time, users may experience shifts in how they
perceive authorship and agency [18, 36]. Our work envisions multi-
ple scenarios where such novel interactions can benefit, including
addressing speech impairment [12], public speaking [5], mind-body
therapy [21], and self-understanding and (virtual) identity explo-
ration [4]. Understanding these experiential dynamics is therefore
critical for designing Al-mediated communication systems that
balance delegation with user agency, and can support responsible
attribution of action and ownership.

2 Related Work
2.1 Multimodal self-extension in VR

Clark’s Extended Mind theory proposes that external resources such
as notebooks and smartphones can be recognized as parts of mental
processes, and thus as extensions of the biological brain, when they
are integrated with cognitive tasks [15]. This theory has been exam-
ined in HCI research, especially in how such tool use can turn into
measurable tool extensions [6]. And, regarding this examination,
Virtual Reality (VR) provides a plausible context for examining
this Extended Mind framework, where users embody and control
their avatars. Furthermore, such extensions become particularly
salient in immersive XR environments where they extend to the
biological self [7, 8], where users can embody avatars and assimilate
their behaviors (so-called Proteus effect [49, 56]), adopt alternative
voices or identities [3, 23], control multiple bodies [35], or even
undergo real-time bodily transformations [41]. Additionally, when
interacting with users in XR environments, Al agents can also gain
awareness about context and give real-time feedback, enhancing
users’ sense of presence and engagement[25, 45, 59]. Furthermore,
voice modification can influence how we present ourselves and
significantly affect self-perception and identity; Sounding like one-
self in VR reinforces commitment and presence [44], while using
a totally different voice can lead to discomfort in communication,
reduced sense of agency, and a feeling of disconnection [40]. Indeed,
self-cloned voice has also been used for coaching or nudging peo-
ple toward a better self [24, 42]. Thus, based on these aspects, it is
plausible to say that voice augmentation can effectively contribute
to the extension of the self, however, it simultaneously raises the
question: is it me?

2.2 Agency and authorship in Al augmentation

Al-driven assistance is increasingly integrated into daily workflows
[34], where co-creating with such assistance signals a new era of
cognitive self-extension, where human express meaning jointly
with Al [11, 58]. Prior work has shown that users may appropriate
Al suggestions as their own [30], that responsibility can diffuse in
human-AlI teams [10, 46], and that such assistance can even create
an Al memory gap where users mistake Al content as their own
[61]. These findings motivate the concept of avatar self-extension,
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where system-generated expressions are experienced as part of
the user’s own communicative behavior. We argue that this con-
figuration gives rise to a distinct mode of Al-mediated, or more
precisely, an Al-self-modified communication. In such situations,
the boundaries of authorship and agency may become ambiguous
(cf., [33, 37]). Users may vary in whether they notice Al modifica-
tions (cf., perceptions of Human Augmentations [54]), how they
attribute psychological ownership of expressed content (cf., [31]),
and whether they experience alignment or alienation from the re-
sulting behavior (cf., human-AI alignment [50]). Together, these
works raise considerations for how to study human autonomy and
agency under self-extension scenarios.

3 ProxyMe Prototype

We propose ProxyMe, a system designed to support avatar self-
extension at both bodily and cognitive levels, through avatar-based
embodiment and Al-assisted co-creation. We illustrate the envi-
sioned interaction in Figure 1. Below we describe the concept of
ProxyMe, design goals, system implementation, and potential sce-
narios where it can impact user self-extension. Our current proto-
type interaction [video] shows a snippet moral scenario dialogue
(cloned voice, argument modification) between the user’s avatar
self-extension and a virtual agent (see Supplementary Material
video).

3.1 Design goals

Based on this objective, and the considerations reported in Section
2, we derived the following design goals, where our current work
focuses mainly on the first three:

Acting on user’s behalf. Instead of ProxyMe requiring explicit
user approval and guidance at every step, we investigate how partial
delegation of communicative actions influences users’ sense of
authorship and agency. In our design, the virtual agent is allowed to
perform modifications to the user’s outputs, such as reformulating,
or refining, based on user preferences, however still remaining
attributable to the user.

Strong embodiment. Strong embodiment is essential for self-
extension, as it enables users to attribute Al-mediated actions to
themselves rather than to an external system. ProxyMe is designed
to provide embodied interaction through a virtual avatar in VR,
where users can control the avatar’s arms to establish visuomotor
correspondence (cf., virtual body ownership [51] and self-avatars
[9]). Additionally, the use of the user’s cloned voice reinforces con-
tinuity between the user and the avatar, which further strengthens
user perceptions that ProxyMe actions originate from the self.

Observable perspective. Instead of enforcing continuous first-
person embodiment, ProxyMe adopts an observable third-person
perspective. This allows users to remain aware of ongoing Al-
mediated actions without feeling obliged to constantly act or inter-
vene. Prior work shows that third-person perspectives in VR can
still support a sense of embodiment [27], which makes it possible
to balance self-identification with the avatar and momentary disen-
gagement.

Below are broader design goals for building avatar self-extension
systems, which are currently work in progress.
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Steerable. Preserving user control is important despite partial
delegation (cf., users seek to maintain a sense of agency with au-
tonomous conversational systems [13]). In future iterations, prompt-
ing strategies and user preference selection could enable user dy-
namic control over Al-mediated speech. However, in our present
prototype design, speech mediation is constrained to predefined
conditions, to better allow for controlled user testing.

Real-time interaction and low latency. Self-extension will
depend on a tight temporal coupling between intention, expression,
and the experienced feedback. Excessive delays risk disrupting
attribution and shifting the experience from self-extension to an
external automation. This is an ongoing task to ensure a seamless
user experience, where our key mitigation mechanism is to draw
on perceptual masking during the experiment.

Privacy-preserving and local execution. Given ProxyMe op-
erates on users’ voice, speech content, and embodied behavior,
privacy preservation is a core design requirement. The system is de-
signed to run locally, avoiding the transmission or external storage
of any sensitive biometric and communicative data.

Human value alignment. In our current design, ProxyMe
prioritizes conservative, user-aligned transformations and to avoid
introducing content that diverges from the user’s expressed stance
in a harmful manner. We treat value alignment here as both a
technical Al safety objective and as an experiential concern for
studying Al-mediated communication.

3.2 System implementation

Our current system overview is shown in Fig. 2(a). The prototype
is implemented in Unity, where users are embodied as an avatar
interacting with virtual agents or other participants, where they
have a dialogue, initiated by the agent ask a question (Fig. 2(b)).
Avatars were created using ReadyPlayerMe! and Mixamo?. Prox-
yMe takes the user’s initial vocal speech, transcribes it using the
Whisper model®), where the text is then fed into Llama-3.1-8B%),
which edits, extends, or reformulates content based on predefined
user prompts. To render the output into following up avatar vocal
answers (i.e., text to speech (TTS)), we use the IndexTTS> model,
to generate either a cloned version of the user’s voice or a neutral
(Siri-like) synthetic voice. The agent uses a predefined voice from
ElevenLabs®, varied according to gender.

3.3 Envisioned scenarios

We illustrate the use of ProxyMe through three scenarios that em-
phasize assistive communication, identity exploration, and thera-
peutic distancing via mediated self-expression. Public speaking
and assistive support; Context & User Goal: The user struggles
with clarity, fluency, or expressive tone during public speaking
or high-pressure communication. The goal is to retain authorship
over spoken content while improving delivery (e.g., confidence,
empathy, fluency) [28, 39]. Mediated Interaction: As the user speaks
naturally, ProxyMe re-expresses the speech through a virtual proxy

Lhttps://readyplayer.me
Zhttps://www.mixamo.com/
Shttps://openai.com/index/whisper/
*https://huggingface.co/meta-llama/Llama-3.1-8B
Shttps://github.com/index-tts/index-tts
®https://elevenlabs.io
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(a) ProxyMe takes user’s initial utterance, transcribes it into text, makes textual modifi-
cation, and finally synthesizes the modified speech with voice cloning, which is played
as avatar’s second round output in dialogues.
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(b) User (left) controlling their proxy that converses with an agent in VR (right).

Figure 2: System overview and experimental setup of ProxyMe.

with minimal, real-time modifications (e.g., reduced disfluencies,
adjusted prosody), preserving semantic intent while improving per-
ceived delivery. Role-playing and virtual identity exploration;
Context & User Goal: The user aims to explore alternative expres-
sive styles or partial identities (e.g., more assertive or empathetic)
while preserving personal values and intent [4]. Mediated Interac-
tion: ProxyMe mediates the user’s speech to emphasize selected
expressive traits, enabling immediate experience of different self-
presentations during interaction without adopting a fully fictional
character [42]. Mind-body therapy; Context & User Goal: The
user seeks psychological distance from emotionally charged speech
for reflective or therapeutic purposes [21]. Mediated Interaction:
ProxyMe externalizes the user’s speech through a virtual proxy or
alternative embodiment, enabling the user to observe and respond
to their own statements with reduced emotional load.

4 Next steps for developing and evaluating
ProxyMe

First, our early prototype is implemented as a constrained, single-
round interaction, leaving open whether ProxyMe should integrate
long-term user preferences and accumulate memory. Second, mea-
sured end-to-end latency from speech input to Al-mediated output
currently sits at approximately 11.6 sec (stt: 1.2, llm: 2.9, tts: 7.5
across 200 runs), which may affect interaction flow and sense of em-
bodiment and agency; however, we are currently exploring means
to reduce subjective latency through embedding processing time
with conversational turn-taking window (i.e., perceptual masking).
We will also carry out pilot studies to examine the extent these
delays impact user experience. We will furthermore explore how
to make our TTS model faster, given it is responsible for much of
the latency. We will consider transferring from batch synthesis to a
streaming architecture, allowing for chunk-level buffering for im-
mediate playback, significantly reducing perceived latency. Third,
we are aware ethical concerns may arise regarding user acceptance
and potential alienation of hearing one’s own (cloned) voice, yet
perceptibly different from their real voice [20]. Similarly, one may
possibly experience confusion when listening to one’s arguments

being reformulated, challenged, or reversed. Moreover, a single user
might differ across contexts how they prioritize different princi-
ples, which influences their tolerance for delegating control to their
self-extensions.

We anticipate running a 2 (Voice: cloned vs. robotic) x 3 (Content:
repetition, enhancement, countered conclusion) within-subjects
design for testing ProxyMe in a controlled user study (cf., Fig.1).
Participants engage in short turn-based VR moral dialogues (drawn
from MoralChoice dataset [48]) with a virtual LLM-powered agent
in which their initial utterance is followed by an Al-mediated con-
tinuation (self-extension). After each trial, participants assess using
self-reports their perceived agency and authorship [46]. This al-
lows us to examine how different degrees of delegation and voice
modulation affect their self-extension experiences and overall UX.
We will pilot test how users experience their self-extension, and
how this can be integrated into the interaction loop through mecha-
nisms such as pausing or restarting the ProxyMe output, as well as
dynamically adjusting levels of autonomy on demand (cf. [16]). We
also consider extensions of ProxyMe to mixed reality environments
(e.g., AR) as future work. Understanding how such variations in
delegation across immersive interactions influence agency, attribu-
tion, and self-identification will help us develop both an ethically
sensitive and practically viable experimental setup.

5 Considerations for designing avatar
self-extensions in VR

A key question that arises concerns social attribution: how users
take responsibility for actions performed by avatar extensions as be-
longing to the self, especially when users disagree with Al-mediated
output. This raises the question to the extent we should discourage
such Al extensions in the first place (cf., [38]). While attributing
undesirable outcomes to the Al system, easily claiming "It wasn’t
me!" may serve as a short-term strategy, longer-term interactions
raise unresolved questions about responsibility and authorship
as Al-mediated expression is integrated into everyday tasks (cf.,
[10, 31, 34]). Prior research shows that users already tend to misat-
tribute language model outputs to their own beliefs and intentions
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[30]. With persistent avatar extensions, users may gradually lose
track (whether phenomenologically or cognitively) of which con-
tent originated from themselves versus from the system (cf., Al
memory gap [61]). As such, it may be necessary for future systems
to support mechanisms for distinguishing and managing multiple
sources of expression (self vs extension), for example by explic-
itly tracking the provenance of actions and speech across different
origins, potentially through separate or labeled memory represen-
tations (cf., Ergo Proxy).

The use of voice and avatar cloning introduces risks of identity
misuse and appropriation [52], which raises concerns about virtual
identity theft and human digital doubles. Furthermore, as future sys-
tems increasingly learn from contexts and accumulate interaction
history (e.g., boosting model memory with RAG-based techniques
[43]), avatar extensions may shift from single-use conversational
tools towards persistent social actors that form sustained social
relationships on the user’s behalf (cf., strong avatar-as-proxy rela-
tions [53]). This raises questions about how others relate to these
extensions, even if their artificial nature is transparently disclosed
[22]. Are they treated as equivalent to, distinct from, or even prefer-
able to the user’s unmediated self. Together, these dynamics may
further destabilize the boundary between self and proxy, presenting
a critical challenge for HCI research.

6 Al Disclosure Usage

We used GPT-5.2 to sometimes suggest clarity and structure in
writing, and Gemini Nano Banana Pro to co-create Fig 1. Other-
wise, conceptualization, analytical decisions, and verification were
human-only.
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