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ABSTRACT

1.

Navigation assistive technologies have been designed to support
individuals with visual impairments during independent mobility
by providing sensory augmentation and contextual awareness of
their surroundings. Such information is habitually provided through
predefined audio-haptic interaction paradigms. However, individual
capabilities, preferences and behavior of people with visual impairments are heterogeneous, and may change due to experience,
context and necessity. Therefore, the circumstances and modalities for providing navigation assistance need to be personalized to
different users, and through time for each user.
We conduct a study with 13 blind participants to explore how
the desirability of messages provided during assisted navigation
varies based on users’ navigation preferences and expertise. The
participants are guided through two different routes, one without
prior knowledge and one previously studied and traversed. The guidance is provided through turn-by-turn instructions, enriched with
contextual information about the environment. During navigation
and follow-up interviews, we uncover that participants have diversified needs for navigation instructions based on their abilities and
preferences. Our study motivates the design of future navigation systems capable of verbosity level personalization in order to keep the
users engaged in the current situational context while minimizing
distractions.

For people with visual impairments (PVIs), integrating non-visual
cues for the purpose of creating and maintaining an accurate mental
representation of the surrounding environment, while possible [44],
can be a challenging task. The sense of sight provides accurate and
simultaneous access to spatial information at a wider range and long
distance [24]. Instead, non-visual exploration [14] is characterized
by a lower sensing range and resolution. Thus, navigating in absence
of sight can be slow, cognitively demanding [45], and potentially
dangerous [26].
A Navigation Assistive Technology (NAT) is an instrument which
aims to provide guidance to PVIs during independent mobility. This
can be achieved through sensory augmentation and substitution. For
example, computer vision-based approaches can be used to detect visual cues in the environment and then signal their presence through
an auditory or haptic representation [27, 10]. Other assistive technologies instead supply contextual knowledge about the surrounding
environment beforehand [50, 3, 15], or during [32, 41] navigation
assistance.
Prior work has investigated which instructions and which types of
information are desirable when providing navigation assistance to
PVI in outdoor [29] and indoor [37] environments. However, to the
best of our knowledge, no prior work examines how expertise and
context influence NAT requirements and the perceived usefulness of
the information provided to PVI. Our intuition is that the needs of
a user who traverses an environment multiple times change as the
user builds and refines the mental model of the surroundings. This
is supported by prior findings that show that the target population
is not homogeneous, and individual PVI exhibit different behaviors
and preferences based on the specificities of their visual impairment,
prior experience or context [19].
We performed a user study with 13 blind participants to discover
how the desirability of guidance instructions, notification messages
and contextual information differs among first time visitors to an
environment and those who have acquired prior knowledge and
experience. For this purpose we used NavCog [41, 32], a NAT that
guides the users with turn-by-turn instructions, enriched with contextual information about the environment. In addition to NavCog,
the participants could use their preferred traditional navigation aid
such as a white cane or a guide dog. In particular, 8 participants
chose to navigate using a white cane, while 5 participants were
assisted by their guide dog. The participants navigated through two
different routes, one for the first time and one that they previously
studied using NavCog Preview [15], a virtual guidance software,
and already traversed once using NavCog.
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