Abstract

Playfinder will revolutionize the way that children with Visual Impairments (V) interact with
playgrounds.

Playfinder combines cutting-edge sensory technology used across different industries to provide
detailed wayfinding instructions for VI children to navigate playgrounds. Playfinder also provides
users with immediate feedback on hazards and other obstacles.

Playfinder consists of a pair of glasses equipped with dual cameras that capture real time activity
and potential hazards as well as a miniaturized LiDAR that instantly creates a digital map of a
playground which is then converted into wayfinding instructions using cloud computing. The user
interface for Playfinder will be a mobile app and verbal directions and cues will be delivered via
bone conduction technology so as not to interfere with the VI child’s sense of hearing.

Playfinder will allow children with visual impairment to enjoy the joy and the health benefits of
free play with their peers.
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Present Technology

A variety of personal devices and apps exist that are used to navigate and describe the physical environment to those who are
vusually impaired (V1). Devices can rely upon one of several technologies:
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History

A 2017 American Community Survey (ACS) found that there were 568,202 children (0-17 years old) with vision difficulty in the U.S. This
survey included children that have serious difficulty seeing even when wearing glasses as well as those that are blind. Visually impaired
children are traditionally taught to navigate independently with the use of north, south, east, and west, as well as clockface numbers. That is
in contrast to what our teammates and other sighted children are accustomed to, that is being told to go “right”, “left”, or “straight ahead”.

For consistency, the team decided to use the term “wayfinding” to describe the process of navigating (locating and guiding) a visual impaired
individual through a physical space.
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Future Technology

Playfinder is a technology that will allow visually impaired children to
play on playgrounds with their peers.
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Futu re Tech N Ology A miniaturized LiDAR device will be embedded in the bridge of the

Playfinder glasses.
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Bone conduction headphones will be integrated within the arms of the

Future Technology oo
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The Playfinder smartphone/smartwatch app will be serve as a user
interface for wayfinding directions and other verbal instructions.
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Breakthroughs
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Breakthroughs
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Design Process
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Design Process
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Design Process
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Consequences
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History and Present |

Technology Design Process

Proposed Technology Breakthroughs

Proposed Technology: : Playfinder is equipped with:

Playfinder

* Dual cameras to capture real
time activity and potential
hazards

Bowe conduction
head phenes

» LIDAR to instantly create a
digital map of a playground
and provide wayfinding
directions

 Bone conduction headphones
to provide verbal instructions
without interfering with hearing

* A mobile app for smartphones
or smartwatches
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Where have we come from and what is the futuree

- White Playfinder
o) Canes ~
2% . By
o= i :

= Seeing Path sounder
Eye Dogs
§ Camera
» < Based Tech
=Q
a3 =
o) GSP and Digital Based
z Bluetooth Playgrounds

Radar VSLAM

Sonar

pm

S3AIDOTONHDIEL
JOSN3S




Proposed Technology Hisf?;ycagglgée;en’r

Design Process

Breakthroughs

Conseqguences and

Future Vision

Rejected Ideas:
* Drones

» Personal Robots
- 3D Digital

Mapping

LIDAR, Robotic
Vacuums, VSLAM

How was Playfinder
Designed?

Understanding

Sensory Technologies

Understanding what it
is like to live with a
visual impairment by
interviewing a mother
of a child with severe
visual impairment

Q& A




Proposed Technology

History and Present
Technology

Design Process

Breakthroughs

Consequences and
Future Vision

Miniaturize LIDAR
technology

Breakthroughs Needed

Develop
technology to

create wayfinding
instructions from

Improve speed

cloud point data

and capacity of
cloud computing

Improve camera-
based Al to
enable real-time
verbal feedback
on hazards and
obstacles




History and Present

Proposed Technology Technology

Design Process

Consequences and
Breakthroughs Future Vision

Consequences and Future Vision

Increase access to
the benefits of
physical exercise

v

Allow visually Technology of this
impaired children magnitude is
to play with peers expensive

The Playfinder
glasses are a
wearable
technology and

may attract
attention - stigma!

The Playfinder would
work towards the
goal of the
Americans with
Disabilities Act by
making playgrounds
more accessible

Unsure of the effects
of wearable laser
devices

What the

future
holds

Playfinder used in other
recreational settings

Playfinder technology
becoming smaller and
more discreet

Playfinder continuing
to improve by taking
advantage of
advances in stereo-
camera-only SLAM




