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ABSTRACT

Deploying auxiliary location-based services to complement
GPS-based services has been a recent phenomenon to enable
greater independence in navigation and wayfinding for
persons with disabilities in unfamiliar environments. All
work in this domain has been technical in nature with little
known about the perceptions of city planners and non-profit
agencies about the long-term sustainability and impact of
such technologies on their communities. This work presents
results and insights from a study on the perceptions of both
city planners and non-profit agency personnel from a
medium-sized city in the U.S.A about the importance of
auxiliary location-based services and their potential impact.
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INTRODUCTION

Advances in GPS-based mapping applications (e.g. Google
Maps, Apple maps, BlindSquare [1], GetThere [2], and
Microsoft SoundScape [3]) has increased the wayfinding and
navigation capabilities of everyone, including persons with
disabilities (PWD). With GPS being limited in most indoor
spaces and some outdoor spaces, such areas have been a
challenge to navigate, especially for PWD in unfamiliar
environments. There have been many recent efforts to design
and evaluate prototype auxiliary location-based services
(ALBSs) in GPS-limited areas utilizing Bluetooth Low
Energy (BLE) beacons, Wi-Fi, and/or computer vision that
complement GPS-based location services for persons with
disabilities  (PWD)  [4,5,6,7,8] promising  greater
independence in navigation and wayfinding. Expectedly,
most of the initial focus has been on solving technical
challenges and implementing systems and services and
evaluating prototypes for effectiveness. The perceived long-
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term sustainability of such systems and services is not clear
however primarily because not much is known about the
perceptions of those city planners who will likely deploy and
manage such technologies within communities. On the other
hand, such systems are primarily advocated in communities
by non-profit agencies that serve PWD who may offer a
different perspective than city planners on the importance of
ALBSs and their potential impact and who should take
responsibility for operating such services. With no publicly
available study on what these entities think about ALBSs,
their applications, and impact at this time, this work presents
the results from a study to document the perceptions of both
city planners and PWD-serving non-profit agency personnel.
This study is expected to be useful in planning next steps for
utilizing ALBSs for serving PWD.

METHOD

The study was done in Wichita, a medium-sized city in the
U.S. with population of about 600,000. Many of the suburban
towns with much smaller populations were also involved
given that they were part of the “Greater Wichita” region.
The data gathering was conducted in two stages. The first
stage was a stakeholder summit where various known
stakeholders (such as city planners, persons with disabilities,
and non-profit organizations serving PWD) in the community
were invited to learn about the technology behind ALBSs
and to identify appropriate applications for serving
community needs. Feedback from the summit was
synthesized to identify a broader set of stakeholders (those
who could not make it to the summit or were identified as a
stakeholder to engage) and what additional information
needed to be gathered. An online survey was developed and
deployed to collect data from this new set as stage two.

MAJOR RESULTS

There were 30 participants from non-profit organizations and
40 participants identifying as city planners on the survey. The
profile of the majority of the respondents from the city
planners group was management in local government and the
other group was employees (both blue collar and white
collar) from the regional PWD-serving non-profits. The
collected data was synthesized to answer the following
questions deemed important to the objectives of the study.

Q1. What is the current perception about ALBSs?
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Both city planners and non-profit agencies were in agreement
that wayfinding innovations have generally resulted in
mobility improvements for people with disabilities.
Additionally, they were on the same page with the statement
that efforts to provide better wayfinding services for people
with disabilities also improve wayfinding for the general
population. For the statement “The federal, state, and local
governments are adequately funding infrastructure,
institutions, and services to meet the future needs of the
people with disabilities,”, non-profits disagreed with this
statement much more (88% vs 55%) than city planners,
perhaps because non-profits had no responsibility to fund
such services whereas city governments have some role and
felt it was not easy to do.

Q2. What are the ways in which organizations typically
assess wayfinding needs within the community?
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Both groups have relied on many ways to assess wayfinding
needs in the community as seen above in the figure. The two
groups differ in that city planners additionally use field
studies while non-profits rely on formal research studies.

Q3. Why don’t we see more ALBSs deployed in our
communities to meet needs?

Both groups agreed that competition for attention and
funding is the primary challenge in supporting the
deployment of auxiliary location-based services. The
secondary challenge identified was the perception that
wayfinding assistance is not necessary except for a very
small percentage of the population.

Q4. Who should take responsibility of providing ALBSs?

Both groups overwhelmingly agreed that joint public-private
partnerships are the best path towards providing ALBSs in
communities. Interestingly, some city planners (18%)
favored the public sector to play a role greater than the
private sector (8%), while non-profits saw no role for the
public sector and only a small one (8%) for the private sector.

Q5. How many people are likely to benefit from ALBSs?
How often will a person utilize such services?

The figure (top right) shows that city planners were not quite
sure about how many people may be impacted by ALBSs.
Non-profit personnel on the other hand felt that 15-30% of a
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population are likely to be impacted. When asked how
frequently ALBSs may be utilized by PWD when there is a
need for wayfinding, city planners felt about half the time.
For the same question, non-profit personnel felt that ALBSs
may be utilized more than three-fourth of the time.

% of Population Positively Impacted
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Q6. What applications will be most well-served by
enabling auxiliary location-based services?
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Among city planners (left in above figure), emergency
applications like evacuations was considered the highest
priority for using ALBS with wayfinding for PWD being the
second highest priority. Among non-profit personnel (right in
above figure), emergency applications and wayfinding for
PWD are jointly considered the highest priority. Both groups
did not see much value of the community being called a
smart city in general by enabling ALBS.

CONCLUSIONS

Both city planners and PWD-serving non-profit agency
personnel found a need for adequately funding ALBSs. They
additionally recommend ALBS funding be provided through
private-public partnerships. ALBSs have been identified to
be desirable for safety (emergency and evacuation) needs
along with navigational needs of PWD, who are currently
helped by family and friends. City planners and non-profit
personnel differ in their perception of potential impacts of
ALBSs with a need for education of all stakeholders.
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