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@ A wearable 
captioning system
developed at the
Georgia Tech
Research Institute
will allow equal
access to public 
venues for people
who are deaf or 
hard of hearing.

Leanne West is the
p roject director for
a wearable caption -
ing system devel -
oped at the Georg i a
Tech Researc h
Institute. The 
system allows users
to customize the
way they re c e i v e
captions in any
venue that pro v i d e s
captioning. 

Virtual Vo i c e s
We a rable captioning system would open world of public
venues to people who are deaf or hard of hearing.
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For people who are deaf or
h a rd of hearing, the voices of
a c t o r s , t e a c h e r s , s p o r t s
announcers and clergy are

often silenced.
With captioning typically ava i l a b l e

only in selected movie theaters, a lack
of access to information often limits
community involvement for people
who are deaf or hard of hearing. But a
w e a rable captioning system dev e l o p e d
at the Georgia Tech Research Institute
(GTRI) may change that situation for
the 28 million Americans (about 10
p e rcent of the population) who are
deaf or hard of hearing.

The system, which relies on
mobile wireless technology, will allow
users to easily receive information that
is being presented audibly to the
g e n e ral public in a variety of public
v e n u e s , such as movie theaters, m u s e-
u m s , p l ay h o u s e s , s c h o o l s , g ov e r n m e n t
m e e t i n g s , sports are n a s , t ransit sta-
tions and places of wo r s h i p. B e c a u s e
the system can transmit multiple text
s t re a m s , it may also be used for lan-
guage translation; its softwa re is inter-
nationally compatible. A l s o , the sys-
tem could transmit optional informa-
tion that a hearing patron might wa n t ,
such as statistics at a sporting ev e n t .

“The venue must generate the
captions for patro n s , but our system 
is an easy way to get captioning to
p a t rons in a way they want – 
customized for each person,”s ays 
GTRI project director Leanne We s t .

“Right now, captioning is typically
available only in movie theaters —
and just a limited number of them —
but this device gives us a way to cre-
ate captioning at any venue.”

With GTRI’s system, c a p t i o n s
a re sent by the venue’s tra n s m i t t e r
via standard wireless technology —
the 802.11b wireless protocol — to a
receiver dev i c e , such as a personal
digital assistant (PDA ) , which also
d i s p l ays captions, West explains. T h e
802.11b wireless technology is
a l re a dy installed in many places, s u c h
as baseball stadiums, coffee shops
and re s t a u ra n t s , and even urban
business districts.

The venue operates the tra n s-
m i t t e r, and the patron can borro w

the receiver and display from the
venue or bring their own, West say s .
Wi reless-enabled PDAs and laptop
computers can serve as receivers and
d i s p l ay s , or patrons can use a micro
d i s p l ay that plugs into a PDA and
attaches to their glasses or is wo r n
on a headband. Although positioned
close to the eye , the micro display
uses optics that make its scre e n
appear to float sev e ral feet away,
giving users relaxed viewing of text
seemingly overlaid on their visual
f i e l d .

Captions can be pre - re c o rd e d ,
or text can be generated in real time
with a shorthand typing method
such as CART (Communication
Access Real-Time Tra n s l a t i o n ) . A s
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voice recognition technology
i m p rov e s , captioning could be
derived in this way, West adds.

B e f o re West and her colleagues
began the pro j e c t , she consulted with
the Georgia Council for the Hearing
I m p a i red and also Self-Help for Hard
of Hearing People to gauge the need
for and interest in a new type of cap-
tioning system. With their intere s t
c o n f i r m e d , the project got funding
f rom GTRI and a grant from the
Wi reless Rehabilitation Engineering
R e s e a rch Center (RERC) at Georg i a
Te c h . The RERC is funded by the
National Institute on Disability and
Rehabilitation Researc h , a unit of the
U. S. Department of Education.

With a prototype in hand,
re s e a rchers tested the system on two
d i f f e rent occasions with 63 volun-
t e e r s , who are deaf or hard of hear-
ing and range in age from 15 to 75.

“ We wanted to make sure we
w e re on the right track and including
f e a t u res they wanted and felt were
n e c e s s a ry,”West say s .“It doesn’t help
to build something if the person
yo u ’re building it for doesn’t want to
use it. That is often overlooked when
people are developing assistive tech-
n o l o g i e s .”

In their tests, re s e a rchers simu-
lated a movie theater setting, p l ay i n g
a ny w h e re from 15 to 90 minutes of
v i d e o . Participants wo re glasses with
a micro display attached.

Most volunteers reported that
the display “took some getting used
t o ,”but 65 percent of users said it
took less than 10 minutes to get the
d i s p l ay in comfortable reading posi-
t i o n . A l s o , 65 percent said the text
was easy to re a d .

“ We took their comments and
included some of the features they
wanted to see,”West say s .“ S o m e
people wanted an option for the font

s t y l e , but we decided for sev e ral re a-
sons to use the Ti resias font dev e l-
oped by the Royal National Institute
for the Blind for people with low
v i s i o n . N o w, we get lots of compli-
ments on the font.”

West and her colleagues also
c reated customizable features such as
text size, b a c k g round color and focus
a d j u s t m e n t .

Most study participants — 84 
p e rcent — said they would not feel
self-conscious about wearing the
communication assistant in a public
v e n u e . Subjects called the system
“ n e a t ,”“truly amazing”and “ wo r t h-
w h i l e .”One person commented:
“This is a good device to carry
a round in case an interpreter doesn’t
show up.”

An Atlanta company is in the
p rocess of licensing the captioning
system technology from Georg i a
Te c h . R e s e a rchers hope it will
become available commercially this
ye a r.

The idea for the captioning sys-
tem developed about five years ago
out of a luncheon discussion session 
in We s t ’s re s e a rch division at GTRI.
Participants were discussing the 
litigation — now settled — over the
lack of captioning in some mov i e
t h e a t e r s . The group agreed that there
must be a better way to provide cap-
tioning and to offer it in a variety of
v e n u e s .

Right now, the leading technol-
ogy is called the Rear Wi n d o w®

Captioning System, which wa s
d eveloped by the National Center for
Accessible Media, and is available in
some movie theaters. The system dis-
p l ays reversed captions on a light-
emitting diode (LED) text display
mounted in the rear of a theater.
Pa t rons who are deaf or hard - o f -
hearing use tra n s p a rent acrylic 

panels mounted in their seat cup
holders to reflect the captions so they
appear superimposed on the mov i e
s c re e n .

West says the GTRI system is
m o re advanced than the Rear
Window system. It handles multiple
text stre a m s , is fully customizable,
d i s c reet and can be used in any 
public venue willing to provide cap-
t i o n i n g . A l s o , it works on a personal
e l e c t ronic device that users can
a f f o rdably own and easily carry with
t h e m . The Rear Window system
re q u i res patrons to borrow equip-
ment from the movie theater.

As GTRI re s e a rchers awa i t
licensing of their technology, t h ey
h ave begun addressing security
issues to prevent hacking and are
updating the softwa re to accommo-
date a newer and less expensive
m i c ro display. T h ey also plan to 
c reate a customized version of the
captioning system for venues to 
distribute to patrons who don’t hav e
a PDA . And re s e a rchers are seeking
venues willing to install the new cap-
tioning system. So far, the re s p o n s e
has been very positive, West say s .

@ Read more at: g t r e s e a r c h n e w s .
g a t e c h . e d u / r e s h o r / r h - w 0 5 /
c a p t i o n i n g . h t m l

Public meeting facili -
ties and lecture halls
a re among the venues
w h e re the Georgia Te c h
R e s e a rch Institute’s
wearable captioning
system could be used
by people who are deaf
or hard of hearing. 

A wearable captioning
system developed at the
G e o rgia Tech Researc h
Institute relies on
mobile wireless technol -
ogy to allow people
who are deaf or hard 
of hearing to re c e i v e
information that is
being presented audibly
to the general public. 
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