
 

Supporting Visually Impaired 
Navigation: A Needs-finding Study

 

Abstract 
In this paper, we investigate the requirements for designing 
systems to support wayfinding for visually impaired 
individuals. We report the results of an interview study with 
20 individuals with visual impairments, asking about their 
way-finding tools, techniques, and obstacles. Our findings 
provide an account of the practices followed when navigating 
familiar, unfamiliar, and dynamic environments, and common 
breakdowns encountered during the wayfinding process. The 
findings from this study suggest ways of implementing a 
location-based system to assist in the recovery from various 
obstacles. 
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Introduction 
Navigation is an activity that is mostly taken for granted by 
sighted individuals. People with the privilege of sight navigate 
from one place to another with relative ease and many cues 
will point them in the right direction if they get lost, are put 
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into unfamiliar situations, or some obstacle presents itself. 
External cues also tell people when to move, when to stop, 
and where things are. Most of these cues are visual, however, 
meaning that navigation and mobility remain more difficult for 
people with visual impairments [6]. 

There are some infrastructural aids that assist visually 
impaired navigators, such as voice announcements on buses 
and ‘talking’ crosswalks for outdoor navigation and Braille 
signs inside buildings. These aids are not universal, however. 
There are also many products that are commercially available 
that have been designed in order to increase mobility and 
independence for visually impaired individuals (e.g., 
[12][13]). Researchers have proposed a variety of mobility 
aids using positioning technologies such as GPS [9] and RFID 
[11] to aid navigation. Our eventual goal is to design a 
location-based information system, but we want to root such 
a system in solid knowledge about navigation practices of our 
potential users. 

Background 
Our work is situated in the wayfinding literature, which 
focuses on orientation in physical space (orientation) and 
movement between places (mobility) [5]. Lynch [7] describes 
wayfinding as having four components: orientation (knowing 
current location), route decisions (finding the right path), 
mental mapping (using cues to predict the best next step), 
and closure (detecting and arriving at the right place). The 
mental map proves crucial to wayfinding, as individuals form 
their own maps of their environment. Lynch's findings 
indicate that mental maps contain five distinct features: 
paths, edges (barriers), districts (places with their own 
identity), nodes (intersections and hubs), and landmarks 
(distinguishable structures). 

Wayfinding, in addition to having the above qualities, can 
unfold in a number of ways. Darken and Sibert [2] describe 
three kinds of wayfinding tasks: naïve search (no a priori 
knowledge of end point), primed search (some a priori 
knowledge), and exploration (there is no target). Admitting 
that their wayfinding categories are mutually exclusive, they 
also state that varying levels of knowledge will lead to 
combinations of tasks, such as general knowledge resulting 
in primed search followed by a naïve search. Primed and 
naïve search are both goal-oriented, meaning that they have 
a specific task and location in mind. Their studies suggest 
that goal-oriented activities operate differently and lead to 
different needs than exploratory searches, indicating that 
task type should be taken into consideration when studying 
or supporting wayfinding.  

The existing literature on visually impaired wayfinding comes 
to a number of conclusions. First, there is an understanding 
that the visually impaired use different senses to judge 
spatial relations. For example, work points to the fact that 
visually-impaired individuals use sounds to roughly indicate 
the location of important landmarks and traffic flows in 
addition their sense of touch [4][10]. Some work also 
suggests that spatial orientation (the ability to establish 
awareness of space position relative to landmarks in the 
surrounding environment) is difficult, particularly in dynamic 
environments [1]. Passini and Proulx [8] found that visually 
impaired individuals prepared journeys in more detail, made 
more decisions during the journey, and relied on more units 
of information.  

As mentioned in the introduction, a number of systems have 
been designed to assist visually impaired persons in 
navigation [12][13]. Our goal, too, is to inform the design of 
a location-based system that will be able to assist users in 
non-sighted navigation. But first, we take a user-centered 
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approach towards understanding the way in which our 
potential users navigate. In this study, we seek to 
understand the visually impaired in the following ways: 
understanding their activities, the difficulties they face, the 
tools they use, and their wayfinding techniques. Such a 
general understanding would be useful for our future work 
that will develop a system for providing landmark information 
to people with visual disabilities. 

Study Design 
The primary goal of our initial study was to develop an 
understanding of the navigation patterns, orientation 
practices, and needs of visually impaired individuals as they 
relate to the development of a location-based information 
system. Such a system will be able to bolster feelings of 
independence and confidence when navigating both familiar 
and unfamiliar routes. In order to understand our potential 
users’ needs, we conducted an interview study of visually 
impaired individuals. 

Interview Goals 
Following Darken and Sibert’s [2] emphasis on wayfinding 
task types, we designed our semi-structured interviews to 
understand routine and infrequent journeys as well as 
journeys to new places. We omitted discussions of 
exploratory navigation based on preliminary interactions with 
visually impaired individuals that suggested that independent 
exploration was exceedingly rare due to the challenges such 
an activity presents. The participants completed a one-hour 
interview in which we asked participants to describe up to 
three recent journeys: one routine, one regular but 
infrequent, and one to a new, unfamiliar destination. As they 
described these journeys, we probed to understand 1) The 
wayfinding tasks and techniques associated with planning, 
navigating, orienting and re-orienting during these journeys, 
2) The problems or obstacles encountered while navigating, 

and 3) the transportation options and assistive devices 
employed during the journeys.  

Participants 
Our team interviewed 20 visually impaired individuals, nine in 
the U.S. and eleven in South Korea. The participants were 
located in Ann Arbor, MI, USA (3), Grand Rapids, MI, USA 
(2), Baltimore, MD, USA (4), and Seoul, South Korea (11). 
The 20 participants varied in age from 25 to 68, with levels 
of visual impairment ranging from low vision to total 
blindness, and varying dates of onset of vision loss. Some of 
the interviews were done by phone, whereas others were 
done in person. Recruitment occurred through convenience 
sampling, snowball sampling, and through communication 
with organizations that provide services to the visually 
impaired. We sought participants who ranged in gender, age, 
degree of visual impairment, estimated onset of impairment, 
and city size. 

Procedure 
Interviews lasted between 30 minutes and one hour and 
were recorded. The interview recordings were then 
transcribed from audio to text. In the case of the Korean 
interviews, detailed summaries in English were produced by 
one of the investigators. We iteratively developed a coding 
scheme around emergent categories that are relevant to 
wayfinding. The majority of codes fall into the following 
categories: aids & technology, breakdowns & dangers, 
navigation features, places, and navigation processes. 

Results 
Regular Routes 
Similar to Passini and Proulx [8], we found that all visually 
impaired interview participants created detailed mental maps 
for locations they frequently visited. Respondents mentioned 
the memorization of routes and landmarks, which were 
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taught by mobility trainers, shared by other visually impaired 
friends and acquaintances, or self-taught (learned by habit). 
Only a few of our respondents reported carrying special 
navigation technologies for these kinds of routine tasks. In 
terms of mobility in everyday routines, the use of a cane or 
guide dog is sufficient. Mastery of a regular route entails 
memorization of the paths and landmarks as well as practice 
to internalize the mental map. Not surprisingly, participants 
reported using landmarks for route information. For example, 
one respondent noted that he passes a tree on a particular 
route and that the reverberation of the sound of his cane 
tapping bouncing from the tree helps him identify this 
landmark, thus allowing him to verify his location along the 
path. Landmarks are sometimes also identified by distinct 
smells (e.g., coffee or hamburgers) or distinct sounds (e.g., 
music), to name a few. One thing to note is that though 
mental maps are very detailed, most of the maps were 
constrained to particular routes, suggesting that events that 
derail the route also derail the wayfinding process. 

Regular routes, unsurprisingly, are an ideal situation. 
However, there are occasional breakdowns even along 
regular routes. For example, one participant reported making 
a mistake in their route: "I've gotten turned around a few 
times. I've forgotten what street I was on or how many I 
needed to cross occasionally, so I've needed to ask people" 
(P01 from U.S.). In these cases, some way to recover easily 
without reliance on others is important for both mobility and 
independence. When mistakes lead to the navigator being 
lost, other pedestrians cannot always be counted on as there 
may not be others around.  

Changes to Familiar Routes 
One breakdown in regular routines was the possibility of 
mistakes, confusion, or simply getting lost. Another 
breakdown that occurs in regular routines comes from 

sudden changes in the environment. These changes come in 
many forms and durations. A tree that once formed a 
landmark might be cut down; a sidewalk might be closed for 
construction; and weather might make some paths more 
difficult to traverse. "When the season changes, the 
surrounding environment also changes. The light coming 
through the trees changes in the winter when there're no 
leaves on the trees. I can't get the sense of light coming 
through the trees, and it got me confused sometimes" (P02 
from Korea). This points to three kinds of challenges as 
evidenced by our interviews: loss of cues (e.g., landmark or 
cue), obstacles (e.g., construction or obstruction), and 
environmental conditions (e.g., rain). These challenges affect 
the routes taken and can sometimes affect the cues that are 
available. 

Current devices generally lack the ability to detect changes in 
the environment, much less steer navigators around such 
obstacles. In cases where the area is familiar and the mental 
map is detailed enough to provide an actionable and 
alternate path, navigators might be able to reroute 
themselves, although re-orientation and rerouting are still 
difficult.  

Another interesting aspect of changing environments pertains 
to the level of awareness that the visually impaired have to 
new things that are available along their routine paths. News 
of new places, such as restaurants and stores, may never 
reach the impaired navigator, thus they may never realize 
this change unless there is a sensory cue to suggest a 
change has occurred. One respondent mentioned knowing 
she arrived at an intersection when she smelled coffee; if this 
location changed into a steakhouse, there would be an 
obvious cue that a change has occurred, but a change in the 
name or owner would not suggest anything new. 
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Unfamiliar Route 
Travelling to completely unknown places can be stressful 
even to a sighted person. For those who are visually 
impaired, such journeys are preceded by thorough 
preparations when they occur at all. A few interviewees said 
that they might call ahead for directions, but that directions 
are often inadequate when given by sighted people. 
Interviewees who noted this also mentioned that this is 
something they would do if they felt particularly brave. 
Others said that they seek information from other visually 
impaired friends or trainers, who would know good 
landmarks and routes to follow. Many of our participants 
reported using private transportation services, sighted 
guides, or going along with friends or family. Many times, 
going somewhere new alone means that a navigator will have 
to ask for help from strangers. One participant said, “I'll get 
lost going to a new place. And there won't be anyone to ask 
directions… or the people who are around just don't know 
what they're talking about… just because there are people 
around, [it] doesn't always mean they're able to [help]” (P02 
from U.S.). In unfamiliar contexts, existing location-based 
technologies are able to guide their users towards their 
destinations with some accuracy. Some of our respondents 
noted the use of GPS units in planned, yet unfamiliar places. 
However, in cases where interviewees got lost, all of them 
reported asking others in the vicinity rather than relying on a 
GPS unit.  

Discussion 
Our results indicate that, despite the availability of GPS-
based information systems, the visually impaired still have 
unmet needs in terms of navigation. While regular and well-
known routes generally work well, there is the possibility of 
breakdowns even when there are no physical barriers. Re-
routing and re-orientation around obstacles are difficult 
activities without visual cues. Unfamiliar routes are difficult 

because of the lack of mental maps. Moreover, new things 
along established paths are difficult to find. A navigation 
system should not only lead a navigator, but it should also be 
able to deal with the dynamic environments that they are 
navigating regardless of familiarity. 

This issue suggests some design ideas. Supplying information 
about specific types of locations including landmarks, nodes, 
and functional elements can support visually impaired people 
to build efficient mental maps and be better aware about 
their surrounding. This general information should be 
provided as a complement to the turn-by-turn navigation 
information generally provided by current solutions. Using 
up-to-date and consistent information as cues for direction, 
visually impaired people can make informed wayfinding 
decisions, verify their routes and recover from the mistakes.  

Another insight is that systems should support both pushed 
and pulled information. Pushed information is important as it 
provides external cues that aid in navigation and allow 
travelers to orient themselves to their mental maps. It also 
allows them to learn about changes in the environment. 
Pulled information supports goal-driven navigation and allows 
limits on the amount of information provided that could 
otherwise become overwhelming. 

An interesting problem that arises from the visually impaired 
individuals’ information and technology needs is the desire to 
carry around as few tools as possible. Many of our 
respondents do not carry GPS units because they are heavy 
and/or take up space in their bags. Some do not own units 
because they are expensive. An open concern is how to 
design a technology such that it poses little burden while also 
being able to give the appropriate amount of information and 
being affordable. One way to alleviate this problem is to 
incorporate new navigational technologies into existing 
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technologies that impaired users carry with them normally 
(e.g., cell-phones, PDAs), thereby reducing the number of 
things to keep track of.  

Conclusion 
In this study, we have discussed the issue of navigation and 
wayfinding in visually impaired individuals. In order to inform 
the design of a future system, we conducted an interview 
study that seeks to understand the activities and wayfinding 
habits of our potential users as well as gather information 
and technology needs. Our work suggests that our future 
system (and other nascent systems) will want to consider 
navigation in terms of recovery from mistakes, getting lost, 
navigation in unfamiliar places, and changes in the 
environment.  
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