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Context

Figure 1: Annotating a real coffee machine
through touch interaction on a gaze snapshot
of the coffee machine.

Interaction in Mixed Reality (MR) relies on a tight in-
tegration between the physical and virtual worlds. For
instance, users may wish to attach a virtual note to a
coffee machine, label a shelf, or define a specific region
where virtual content should not appear to preserve vis-
ibility of the real world. Recent research even envisions
use cases where users can spatially register arbitrary
virtual objects in open, outdoor environments [5].

However, current MR headsets offer limited support
for selection and interaction in the physical 3D world.
They typically rely on mid-air raycasting and a precomputed 3D scan of the environment. Such mid-air
input lacks the precision and comfort required for fine-grained selection and interaction. It is known to
suffer from inaccuracy and to cause user fatigue [4].

Proposed Concept

We propose a two-stage interaction pipeline for selection in the physical world and annotation in MR
that relies on touch interaction through a 2D gaze snapshot of the world as a replacement of mid-air
direct 3D interaction. It consists of the following steps:

• Capture: The user directs their gaze toward a target object or region and triggers a gaze snapshot
with a simple hand gesture, freezing the current view from the headset’s perspective.

• Select and Annotate: The captured 2D image appears as a manipulable virtual panel that the user
can, for example, place on any nearby table or wall. The user can then draw or delineate regions
directly on this stable 2D view using finger or hand gestures.

• Reproject: The system maps the annotated region back into the 3D scene using the saved camera
pose and depth information.

Positioning

Relying on indirect 2D interaction rather than direct 3D interaction for MR has proven beneficial [2, 3].
Very recent work such as Reality Proxy [6] relies on such indirect interaction techniques to perform
selections of physical objects in the real world, but is limited to collections of similar objects.

Several systems, with Touch Projector [1] as the pioneer one, enabled interaction with the physical
world through mobile devices, mapping 2D finger touches to 3D points. These approaches alleviate
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the imprecision and fatigue of direct mid-air techniques by gesturing in contact with a physical surface.
However, they rely on an external handheld device that monopolizes users’ hands and that must itself
be spatially registered.

In this internship, we revisit the 3D-from-2D world interaction pipeline to propose a solution that
relies exclusively on a head-mounted MR headset, removing the need for a handheld device and keeping
users’ hands free. The system captures a gaze snapshot of the environment, which is then displayed as a
virtual panel. Using techniques inspired by TriPad [3], the system can detect any nearby passive surface
(such as a table or a wall) and place the virtual panel on them. Once positioned, the surface can serve
as a tactile input area: users can tap, draw, or gesture directly on it. This allows users to interact with
the gaze snapshot as if it were a physical touchscreen, enabling precise and comfortable input.

Because this plane is virtual, it can be rescaled for finer control, shared with other MR users, and
anchored to large surfaces (tables or walls), supporting bimanual, multi-touch, and collaborative anno-
tation. In addition to freeing the user’s hands, the proposed system would thus enable rich interactions
that are not possible with handheld devices.

Work Program

• Literature review on interaction techniques for selections in the physical world and 2D-viewpoint-
to-3D-world transformations.

• Concept and Interaction Design: 1) Refine the gaze-capture and virtual-plane interaction design;
2) Develop representative use cases for both single-user and collaborative MR scenarios.

• Implementation: Develop a prototype supporting real-time operation under two scenarios: 1) When
a 3D scan of the environment is available, enabling direct depth-based back-projection; and 2)
When no 3D model is available, using multiple viewpoints and triangulation to approximate 3D
correspondences.

• Evaluation: Propose and conduct an experiment to compare the performance of such a hands-free
technique to that of a handheld-device-based technique.
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