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Abstract

Hand interactions are increasingly used as the primary input modal-
ity in Extended Reality (XR), but they are not always feasible due
to situational impairments, motor limitations, and environmen-
tal constraints. In this position paper, I discuss an Al-supported
interaction proxy approach to address these challenges. In this ap-
proach, users interact with an accessible proxy, which then carries
out the required actions on the users’ behalf. To illustrate this idea,
I demonstrate the HandProxy system, a speech interface which,
instead of relying on a fixed set of predefined speech commands,
allows users to control a virtual hand, and the virtual hand serves
as the interaction proxy to perform the corresponding interactions.
It demonstrates the strength of using interaction proxies to support
accessible hand interactions, including expressiveness, intuitive-
ness, and reduced modification or special API required from various
XR applications.
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1 Introduction

Hand tracking is increasingly used as the primary input modality
on extended reality (XR) devices to interact with the virtual environ-
ment [1-3]. As a result, many applications are built specifically for
hand interactions, including games, productivity apps, and 2D/3D
user interfaces (UI). However, due to situational impairments [18],
motor limitations [12, 19], and environmental constraints [10, 16],
users may not always be able to perform the expected hand in-
teractions, making it challenging or even impossible to effectively
interact with the virtual environments. While alternatives and en-
hancements to hand input have been proposed in prior research
[11, 13, 14, 16, 17] and adopted in mainstream XR devices such
as Apple Vision Pro Voice Control [4], they are either designed
to address a limited scope of specific scenarios (e.g., basic object
manipulation, locomotion) or may require complex input setups,
making it less practical to be deployed on existing devices for a
broad range of interaction scenarios.

In this position paper, I explore Al-supported interaction proxy
approaches to address these challenges, providing an accessible
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Figure 1: Existing approaches (left) where each commands
need a new mapping, versus interaction proxy approach
(right) that provides a unified accessible middle layer to re-
produce original interactions

interface that supports expressive hand interactions while reducing
the need of requiring specific accessibility support from different XR
applications. I detail the overall framework of interaction proxies
for XR Hand Interactions, and demonstrate an instantiation of this
idea on speech interface through the control of a virtual hand as
the interaction proxy.

2 Interaction Proxies for XR Hand Interaction

Interaction proxies are the extra layer inserted between the original
and the manifest interface in order to add or modify interactions
without changing the app’s source code [20]. Their ability to intro-
duce new functionality with minimal modifications makes them
particularly valuable for interaction remapping, such as remapping
physical input with digital interactions [5-9], or hand interactions
to other modalities [10, 15].

As shown in Figure 1, current approaches of improving inter-
action accessibility mostly focusing on creating a more accessible
mapping of the original interaction to a new one. However, such
approach would become cumbersome for developers, as they need
to create new mappings for each supported interaction within an
application. Specifically for hand interactions, many interactions
are not explicitly defined but emerge as a result of other factors,
such as collision and physics, which makes it impossible to simply
create new mappings for all possible interactions, as interactions
themselves could be loosely defined in certain modalities. Also, a
“more accessible” form of input still comes with certain assumptions
on user’s abilities and preferences, and it is challenging to design a
mapping for a wide range of users’ abilities and needs.

The benefits of interaction proxies are twofold. First, by pre-
serving the original interactions, interaction proxies can interact
with the original interface with minimal modifications or support
required from the target applications, which brings additional com-
patibility across different applications. Second, by introducing the
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Figure 2: Example of how HandProxy would process the user’s speech commands. The user continuously talks to the system,
where the system concurrently recognizes the commands, decomposes it into steps, parses it into executable hand control
instructions, and calculates the sequence of hand movement to control the virtual hand performing the desired interaction.

middle layer between the user and the target application, the proxy
can be used as an unified interface that could be adapted to accom-
modate a wider range of user needs and abilities. In the context of
interaction proxies in XR, several key components are critical for
effective support:

(1) Proxy controls: The proxy should provide a standardized
categorization of supported controls to reproduce various
interactions. This ensures that interactions can be mapped
to diverse user interfaces.

(2) Interaction command interpretation: The proxy should be
capable of interpreting a wide range of user interaction com-
mands, decomposing them into executable proxy controls,
and performing the corresponding interactions.

(3) Contextual understanding: The proxy should analyze con-
textual information within the original interface, such as
object states in XR environments and interaction history, to
enhance command interpretation and execution.

(4) Feedback generation: The proxy should process necessary
feedback from the original interface and present it in an
accessible format tailored to the user’s interface.

3 HandProxy: Initiating Hand Interactions
Through Speech via a Virtual Proxy Hand

To illustrate this approach, I developed a speech interface enabling
users to use natural language to control a virtual hand as an inter-
action proxy, where it can then simulate corresponding movements
and perform necessary interactions on the user’s behalf, providing
a flexible alternative for users to initiate hand interactions in vir-
tual environment. Specifically, HandProxy is built on top of a list
of hand control primitives that could be used for decomposing and
reproducing common hand interactions, including both detailed
controls (e.g., do a pinch gesture, grab the apple) or high-level in-
teractions (e.g., maximize the volume). The system captures users’
natural speech, parses it into a list of executable commands with a
Large Language Model (LLM), calculates the desired hand skeleton
data, and renders it in the target system and application.

Figure 2 shows an example of how user could control HandProxy
to initiate hand interactions from speech. For example, user can
provide a high-level goal (“put the pink fruit into the basket”), the

system decomposes it into steps, and parse each steps as executable
hand controls based on the list of hand control primitives, and re-
produces the hand interaction by calculating the hand pose data
and control the proxy hand to perform the corresponding interac-
tion. The user study showed that participants were able to perform
various XR hand interactions through HandProxy, including mid-
air gestures (e.g., swipe left), object manipulation (e.g., twist the
knob), high-level interaction tasks (e.g., increase the volume), and
with varying levels of complexity (e.g., one-step interactions, multi-
step interactions). Using LLM, the system is able to support user’s
flexible speech commands and decompose user’s high-level intent
into executable steps. Participants were able to perform the tasks
with minimum training, and were able to use their own language
and prompting preferences (e.g., different word choices, descriptive
commands, sentence structures), demonstrating the flexibility and
intuitiveness of the system.

While this work specifically focusing on using speech interface to
initiate hand interactions, given the list of hand control primitives,
the proxy could also be applied in other alternative input settings,
such as multimodal input setups, to accommodate a wider range of
interaction needs.

4 Conclusion

In this position paper, I explored the use of Al-supported interaction
proxies as an alternative approach to enhancing the accessibility
of XR hand interactions. I outlined the overall structure and key
components necessary to support this approach and demonstrated
its application in a speech-based interface for initiating diverse
hand interactions through a virtual proxy hand. This work high-
lights the potential of interaction proxies as a unified, compatible,
and accessible interface for XR interactions, which offers greater
flexibility for users with diverse needs.
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