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Context

Figure 1: Concept rendering of a maintenance
task with AR support.

Augmented Reality (AR) superimposes information
in the user’s field of view, information that is often
tightly linked to entities from the physical environ-
ment: buildings, vehicles, machines, natural elements,
as well as people. AR hardware technology is improving
rapidly, now offering display capabilities in form factors
such as hard hats or headsets, with more lightweight
smartglasses on the very near horizon. As a result AR
is getting increasingly used in a variety of contexts, from
entertainment to industrial settings. In the latter case,
AR can be particularly beneficial, as it allows industrial
and maintenance workers to easily access and visualize
task-relevant information while keeping their hands free to manipulate objects and tools in their physical
environment. As the technology matures, the eyewear can be used for longer periods of time thanks to
improvements on all fronts: energy efficiency; weight and overall comfort; display quality (resolution and
field of view); and soon, inconspicuousness. But as the number and duration of situations where workers
use AR increases, a new type of safety risk is emerging: AR content can interfere with users’ perception
of their physical environment, preventing them from effectively anticipating and reacting to dangerous
situations [6].

The problem of safety in Virtual Reality – where users are completely immersed in a synthetic environ-
ment – has received much attention both from academia [8, 2, 4, 7] and industry with so-called chaperon
or guardian systems found in, e.g., HTC or Meta headsets. It has however received less attention in
Augmented Reality, perhaps because it is seemingly less crucial as users remain partially aware of their
environment. Still, safety is a concern in Augmented Reality as well, as illustrated in Keiichi Matsuda’s
famous video almost a decade ago [5].

Objectives

Following up on an early exploration of the concept of deaugmenting Augmented Reality [1], the
objective of this internship is to design and evaluate techniques that promote safety in Augmented
Reality, with a focus on industrial contexts of use, such as maintenance operations on an assembly line.
In such contexts, there are numerous safety concerns due to the presence of machines with moving parts
as well as industrial robots, or areas with restricted access for other reasons such as, e.g., the presence
of dangerous chemicals, or high-voltage electrical wiring.
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The intern will primarily focus on techniques to effectively keep users aware of safety hazards aiming
to:

• quickly raise users’ attention about immediate, unanticipated danger;

• but also keep users aware of recurring safety concerns that they might get accustomed to and
eventually ignore [3];

• preventing users not only from putting themselves at risk by going to an unsafe area;

• but also preventing them from performing interactions (e.g., gestures) in unsafe parts of the physical
volume around them.

The work during this internship will consist of:

• performing a literature review about safety risk mitigation techniques in HCI, and AR/VR in
particular;

• designing interaction techniques that meet the above-mentioned objectives;

• evaluating those techniques, which will involve a reflection about the methodology to design lab
studies that effectively take into account the safety dimension.
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