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1 Introduction

People with disabilities (PwDs) face significant barriers in accessing transportation, which
affects their access to healthcare, employment opportunities, and social inclusion (Australia &
New Zealand Driverless Vehicle Initiative, 2020; World Health Organization, 2011). As we
move toward a future with autonomous vehicles (AVs), these barriers need to be addressed
to ensure that AVs promote greater inclusivity and opportunities for PwDs. This abridged paper
aims to summarize the findings of a systematic review of 57 studies, which sought to delineate
design recommendations for accessible AVs to support the needs of PwDs. The research
emphasizes the importance of adopting universal design principles to foster accessibility,
usability, and social inclusion in the development of AVs (Bricout et al., 2021).

Accessible AVs have the potential to enhance the quality of life for PwDs by increasing
mobility, thereby improving opportunities in employment, healthcare, and community
engagement (Harper et al., 2016; Hwang et al., 2020). The study adopts a user-centered
approach, seeking to encompass the perspectives of PwDs, identify design challenges, and
provide actionable recommendations for AV design.

2 Methodology

The research employed a systematic review methodology to identify and analyze relevant
literature from academic journals, conference papers, reports, and books. The inclusion
criteria focused on identifying sources that provide insights into the needs of PwDs and design
recommendations for accessible AVs (Golbabaei et al., 2021). The exclusion criteria filtered
out studies that involved simulated environments or lacked relevance to accessible transport.
Ultimately, 57 studies were reviewed and categorized according to their relevance to the
research objective.

The review followed a structured process involving initial planning, data collection, and
analysis phases. Keywords and search terms were used to explore multiple databases, and
the articles were evaluated based on their relevance to accessible AV design. This
methodology ensured a comprehensive synthesis of knowledge regarding the transportation
needs and preferences of PwDs (Mirhashemi et al., 2022).
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3 Main findings
The findings of the study are categorized into five main sections:

¢ Needs of PwDs from a Transport Design Perspective: The research highlighted the
distinct needs of various communities, including the blind and low-vision, deaf or hard
of hearing, mobility-impaired, and intellectual disability groups (Kassens-noor et al.,
2021). Each group has unique transport requirements that must be accommodated in
AV design, such as the need for auditory or tactile feedback for visually impaired users
or ramp and lift systems for mobility-impaired individuals (Claypool et al., 2017).

o Perspectives on AVs from PwDs: Perspectives on AVs varied widely among PwDs.
While some PwDs viewed AVs as a potential means to increase independence and
mobility, others expressed concerns about the safety, user interface, and reliability of
AVs (Hwang et al., 2020; Kassens-noor et al., 2021). The study found that PwDs value
the presence of human attendants in shared-ride AVs, particularly for assistance in
emergencies (Hwang & Kim, 2023).

o Benefits of AVs for PwDs: Accessible AVs can improve mobility, increase access to
healthcare services, and enhance employment opportunities for PwDs. Studies
showed that PwDs were willing to pay higher costs for AV services if these vehicles
provided adequate accessibility features (Hwang et al., 2020). AVs could potentially
bridge the gap for those unable to drive, thereby fostering social inclusion (Harper et
al., 2016).

o Challenges to AV Implementation: The study identified several challenges to
implementing accessible AVs, including financial constraints faced by PwDs, the
diverse needs of PwDs, and concerns related to ridesharing models and data security
(Darcy & Burke, 2018; Rojas, 2020). The lack of standardized vehicle designs and the
need for greater attention to the surrounding infrastructure were also key challenges
(Bricout et al., 2021).

e Accessible AV Design Recommendations: Key recommendations for accessible AV
design include integrating ramp or lift systems, adjustable seating, securement
systems for wheelchairs, and multimodal interaction interfaces that accommodate
users with varying sensory abilities (Claypool et al., 2017; Wolfgang & Korydon, 2011).
The use of a trial period before large-scale AV deployment was suggested to build user
trust and address any challenges in real-world settings (Dennis et al., 2021).

4 Discussion

The implications of the findings suggest that the development of accessible AVs requires a
comprehensive approach that considers the unique needs of different PwD communities at
every stage of vehicle design, from pre-trip planning to boarding and in-vehicle experience
(Bricout et al., 2021). The study emphasizes the importance of using universal design
principles and multimodal interfaces to ensure that AVs are accessible to all PwDs, regardless
of their sensory or physical impairments (Wolfgang & Korydon, 2011).

However, several limitations must be noted. The literature in this area is still nascent, and
more research is required to establish specific design parameters for AVs. A lack of co-design
studies involving PwDs and AV developers remains a gap in the research, which hinders the
creation of truly inclusive AV solutions (Asha et al., 2021).

The findings contribute to the broader understanding of accessible transport and inform
policymakers, AV designers, and industry stakeholders about the critical need for inclusive AV
design. The ultimate goal is to ensure that AVs provide equitable access, support
independence, and foster social inclusion for all PwDs (Australia & New Zealand Driverless
Vehicle Initiative, 2020).
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