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Abstract

Te leS ign is a natural languag e telecommunication
system f or deaf and other users of a sign language
(such as A merica n S ign Language). It enables real
time telephone sign languag e com m unicati on. It oper
ales on a 32-bi t portable computer sys tem with sta n
dard m odem com m unication capabilit ies. T eleSign
consis ts of an in strum ent ed glove w orn on th e domi
nan t hand of each signing parti cipant. T he glove mea
sures th e pos itio n and m otion of th e fing ers. In ad
di t ion, an absolut e position and ori entation se ns or is
wo rn on both wrists of each sig ne r . Th e fin ger , hand,
an d wrist dat a [rom on e sign er are us ed t o cons tn tc t a
correspon ding dynam ic three-dim ensional graphic im
age oj th e hand and arm (in second-pers on perspec
tive ) on th e com pute r screen oj a second si gne r. On
t he scree n. the graphic hands and arms m ove in front oj
a graphic image of a human head an d torso t o pro vid e
position referen ce.

1 Introduction

TeleSign is a telecommunication system designed
for manual langu ag es just as th e st andar d telephone
is design ed for spoken languages. An extension of
TeleSign , referred to as SignMail , would permit th e
send ing an d sto ring of signed electronic m ai l messages.
Te leSign and it s derivatives will benefit th e approxi
mately 500,000 members of th e Deaf Com munity in
th e Uni ted States who prefer to com municate using
sign lan guage and their friends and family members
who want to com m unicate with th em in that language.
It will also benefit members of other deaf comm unit ies
thro ughout th e world who communica te with manual
langu ages . With increasing awareness of th e value of
signed lan gu ages for deaf individu als, we expect th e
numbers of peo ple who prefer th ese langu ages to in
crease. The TeleSign system m ay , in fact, be a cat-

0-8186-2730-1/92 $3.00 to 1992 IEEE

aly st for this increase . In the United States, for ex
ample, th ere ar e approximately two million deaf indi
viduals and sixtee n million hard-of-he aring individu als
who may b e interest ed in learning a manual lan guage.
In addition, sin ce TeleSign allows sign lan guage to be
record ed electroni cally and compact ly for easy access ,
t ra nsmission, and retrieval , research into the subtle
dyn amics of sign lan guage and th e effects of various
signing paramet ers on the intelligi bility will also be
fac ilitated .

2 Need

Tod ay, cl ear individu als communicate over th e tele
phone using a T DD , som etimes accompanied by a re
lay service ope ra to r . The TDD requires each user to
typ e messages on a keyb oard and read respon ses on a
small LED screen . The pro cedure is slow an d cum
bersome, espec ially so for individuals whose preferred
language is not a wri tten or sp oken language bu t is
a visu al language. Su ch languages are not word -by
word translations of ora l lan gu ages. They have their
own conventio ns for expressing meanin g and relating
con cepts-conv entions that m ake dyn amic use of spa
cial information . Written form s of manu al language s
hav e not been widely accep ted , so some users must
first tr ansla te th eir thoughts into an ora l lan guage
that has a written form (a n effort that is compa ra
ble to translating from one ora l lan guage to a second
oral language) and th en typ e t he tra nsla tion. Elec
tronic mail , used by som e deaf indiv idu als , makes th e
same translation requiremen t. l3ecause of these lim i
tations. deaf individua ls do not experience the ease of
telecommunication th at hearing individuals t ake for
grant ed.



3 Al t ernatives

P revious attempts at telephone communication of
sign language have focused on compressing live dig
iti zed video images and transmitting them in real
time . Com pressing the image data to rates that can
be transm itted over t he conventio na l te lephone band
width of 3000 Hz repr od uces, at best, an abs tract im
age of th e signer . Data comp ression techniques that
attempt to redu ce th e amoun t of information needed
to describe an im age by removing uni mport an t or re
dundant data also trim off sa lient info rm ation an d
t hus render it difficult to decipher hand gest ures . In
add ition , alt hough comp ressing the image reduces th e
amo unt of inform a tion bei ng sent and speeds up im age
tran sm ission once ini tiated , th e number of calculations
required to perform the actu al compression could in
tro duce an undesirable and oft en confusing t ime delay
in init iating im age t ra nsm ission .

4 Software and Hardware

T he software is di vided into two parts : com mu nica
tions and graph ics. T he com municatio ns portion will
ru n identically on all host comp ute rs and will t ransmit
raw data. T he gra ph ics por t ion is a sca lable, real- time
3D virt ual enviro nment simulator for a wide variety of
special drivers and grap hics accelera to rs. A scalable
renderer will be ava ila ble for each type of computer
(i.c. , PC, Mac , Sun, SG I) so that images can be ren
dered locally to the best a bility of the local computer .

All core develop me nt and tes t ing has been don e on
basic personal compu ters with VG A grap hics . See
attached figu re for schem atic of th e prototype TeleSign
system .

T heir use in video ga mes is a testame nt to th eir rob ust
ness. As t he TeleSign project progresses, t he state-of
the-art in instr ume nt ed gloves will also im prove and
more system ati c data as to their reliabili ty a nd mai n
tainab ility will beco me avai lable.

6 Summary and Conclusions

TeleSign transm its onl y th e raw dat a essent ial to
grap hic reconstructi on of the signer' s sa lient arm and
hand motions. We have demonstrated a prototype
TeleSign sys tem th at allows sign lan guage comm uni
cation bet ween two signers sitting at separ ate grap hic
displa ys , each wearing a 16-sensor instrumented glove
an d a 6-degree-of-freedo m position sensor on t he do m
inant hand. Since th e prototyp e syst em does not use
a pos itio n sensor on t he nondominan t han d, t he two
signers requir e occasional assistance to un derstan d
tr ansmitted signs th at are amb iguous when informa
t ion from only one hand is known. W hen the addi
tion al posit ion sensor is used on th e second han d, we
expec t that int elligibili ty will greatl y im prove and t hat
no addit iona l assistance will be necessary.

The pr oto type TeleSign system uses a data rate of
3360 baud . Since 9600 baud modems are com mon and
affordab le, th ere is plenty of "headroom" for increas
ing frame rate , transmitting interface pr otocol , and
incl uding other types of information such as pos it ion
data for th e nond ominant hand , image data pertain ing
to facial expression, head an d bod y posit ion, an d key
board a nd mouse input . We are invest igatin g types of
protocol and contro l information th at wilt include th e
signer's hand geometry and calib ratio n file and such
features as t he number of sensors per glove, types and
locations of the position sensors , and th e type, speed,
and graphic capabilit ies of the computer in use .

5 Affordability and Reliability
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TeleSign will be as affordable as a moderately
priced person al comp uter . Beca use TeleSign will pro
vide sign telecommunicat ion comparab le to a st an
dard telephone, we anticipate that teleph one com
pan ies may subsidize Te leSign in th e same way t hat
TDD 's and ot her te lecommunica tion devices and ser
vices for dea f persons are subsidized today.

Var ious ma nufacturers an d models of inst ru me nt ed
glove devices and absolute position sensors current ly
exist . Reliability of at least one commercially ava ilable
position senso r has been established . Instrumented
gloves are st ilt rela tively new and are evolving rapidly.
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