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Abstract

SWITCTTHOARD is a large multispeaker corpas
of canversational speech znd text which should
be of interest to rescarchers in speaker authen-
tication and large vocabulary speech recognition.
About 2500 conversations by 500 speskers [rom
around <he .5, were callacted automalicklly over
T1 Zpes al Texas Instruments. Designed for srain-
ing and teating of o variety of speech processing al-
gerithms, especially in speaker verification, is has
over an hour of speech from ecach of 50 speakers,
and seversl minutes sach from hundreds of oth
ers. A time-aligned word for ward trenscription
accompanies cach recording,

1 INTRODUCTION

The zppecites of today’s statisticel speech pro-
cessing techniques for iraining materizl ave well
described hy the aphorism: "“There’s no data
like more date.™ Large stractured collecsions of
speech and text are essential to progress jin specch
and speaker recognition research, The seres of
DARPA-sponsored corpore most often referred te
as TIMIT [1]2], Besource Managemens [3], and
ATIS 4, for example, have hecome important
landmarks in the field of continuous speech recog-
Rition.

In this paper we cescribe a4 DARPA-sponzored
corpus  of spontaneous  cenversational speech
whick addresses the growing need for large mulsi
speaker databases of Lelephone bandwidth spesch.
The SWITCHECQARD carpus, cellected el Texas
Tnatruments, is partlenlarly valuable a5 a rich znd
varied source of speaker authenticztion dsta sess.

2 SWITCHBOARD CORPUS

SWITCHBOARD, which ia ahont GE% complete
at the Sme of this wriling, will include 2500 con-
vergations of three to ten minates” daration, rar-
ried on by abont 500 paid volunteers of both sexes
from evety major diniect of American Englisk. Tn
round mumbers, this amounts to over 250 ours of
speach and nearly 3 milion words of texs

Apart fromn sheer volume, however, SWITCH-
BOARD hes a number of wnigue features designed
to support ressarch in hoth apeaker avthentication
and speecl recognition for telephone-baged sppli-
cations, Among these features are:

o aulomisled colleckion
o all-digital 4-wire format

» desailed transcription snd Lime aligoonenl of
all conversations

o design [or mulliple lesting runs and @& variety
of technical zpproaches

e an anderlying relationsl databese system

2.1 Automated Collection

The conversalivns in SWITCHBOARD wera ool
lected under computer control, wilhwut human -
tervention. From a humen factors perspective,
antomation guards against the inirusien of ex-
perimenter bias, aad provides a degree of uni-
formity in the collection euvizonsent. There is
= potentizl disadvantage, 1 that once an aute-
mated systern is in place, it canmot readily be

I-517

O-TEORNSI2GE 3300 © 1992 TELL



changed, even when experisnce shows it shauld
be. The SWITCHBOARD collection protucol was
thezefore developed over months of extensive pi-
lot Sessing. Experiments determined the kind and
~smount of man-machine interaction, the crder of
presentation, the types of prompta, and olher fac-
tors necded ta insure smooth participation and to
alicit netural acd sponianecus speach by the paz-
ticipants.

The hardware platform was & comraercial sys-
lem knowe as & "Holotoperatar,” consisting of
an IBI Model 80 cocmputer, TO0MB disk drive,
T1 imterface, ard a programmable switching sys-
rern for cannecting among the channels of the T1
SRR,

An epplization software packsge intended for
comnercial ase was madified o comirel the
SWITCHEOQARD protacol. Upon receiving an in-
coming call an one of the Tl chennals, it would
pley apprapriate messgges, and collect touchiones
indicating the caller’s identification and telephone
pumber. A resident database management sys-
tem attempled io find other participants who had
not spaken with this caller or hesrd this prampt
hefere, and who could he reached 2t this time.
The systemn ther called oul on another of the T1
chennels unti one of the prospective partners te-
sponded and indicaled he was ready to partici-
pato.

The instructions include a prompt supggesting
& topic of canversation, and o reminder that the
talkers are free 1o hang up al any time, o to take
z& el time as they wish to introduce themselres
sid “warm un” before giving a signal fo begin
recording.

Trznscribers were Jater asked ta rate the natu
relness of conversations they listened ta, using a
fve point scale from “very naturel™ (1] to “forced
er artificial-scunding” (5), The average rating of
1438 suggests that the colleclion protecnl was sue-
cessful in this respecs.

2.2 All-digital 4-wire Formal

The use of a dedicated T line, o customized com-
puler insarface, and antomalic switching software
made it possihle to collact the digizal version of

the speechk mgnals directly from the telephone net-
work, and even to record the two sides of each
coawersalion separately bat synchroncusly, The
Tl lime bypassed local Central Office switches an
the way to the MOl long distance network, =lini-
nating all possible scurces of analeg conversion at
TI's end of the calls. The gosl was real telephons
speach, bui of the best avalable quality, with no
depradation due to the collection syatemnm,

Before the two callers are interceonectied, they
are engaged in two separste fclephone calls with
the computer, listening to recorded messages and
sepiding touchtones back. Once this phase is com-
plete, Lhe T1 controller connects caller A's “Trans.
mit” aide to caller B's “Receive® side, and vice
vares, and at the same time passes the two “Trans-
mit” signals to the computer interfece, where they
are writlen to disk as separate incoming messages.
This pair of & kHz, mu-law encoded signal files 35
later integrated into one file in N15T"s standard
SPHERE format, with alternating byvies from the
two sides of the conversaiion interleavad, The re-
leased version will comtain software for accessing
either side or the sum of the twa sides.

The selation of the two talkers iz limited by
the long distance telephone petwork's echo can-
celling perfarmance, but s generelly bester than
2008, MMany calls have no avdible "ache” on either
side, Tlis should faclitzte training separately oa
an individual’s woice, and then lesting algorithm
performancs co either ope or bolth speakers from
A IIven Converazbion.

2.3 Time-aligned Transeripiion

Bacl converzetion is fully transcribed, with spe
cial conventions to show speakers' furns, simul-
taneous talking, interrapted sanfences, pacticl
words, and ather phenomeana ¢ommon o sponta-
veous conversational apssch. Atter producing Lhe
text, the sratscribers were asked Lo rate each con-
verzation on & numbsar of properties, suck as the
amonnt of backzrourd noise or static, diffienlty
in wndersianding the talkers, end degree ta which
the conversants stayed anane subject. A standard
set of terms to describe backpround neises, and a
formal lor inserting comments in the texs, were
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also provided,

The SWITCHEOARD conversasions are also
time shgned at the word level. The $ime align-
‘ment o accomplished wsing supervised phone-
based recognition, as described in a companion pa-
per by Wheztley |6]. This process prodoces phone
by phone time roarkings, which are then reduced
to g worl by word [ormat for publication with the
trapscripls. The original phonetic base forms will
he awvailabla in a dictionary with the SWITOIH-
BOARD corpus, lo geperal, thiz process specifies
the endpoints of words to within a few tens of mil-
haacands, excépt in & few problem areas such as
simultanecus speech, See Lthe Wheatley papes for
details.

The corpus i3 thesefore capable of supporting
not enly trzditional text-indepandent approaches
to spealer verification, but also shose which malke
use of same form of knowledge of the text, such
as speaker dependent variations in specific phe-
netic models. Furthermare, in spite of the band-
wicth Fmitations, the signal quality of many of
the conversations is high enough that $SWITOCH-
BOARD dela mey serve as a platform [or & vaci-
etv of important axperiments in large vocabulary
speech recogaition. The Lexts alene should have
significant velue in developing statisticzl language
medels ior spontansous conversational speech.

2.4 Corpus Design

The design of the SWITCHEQOARD corpus em-
phasizes  1he impertance of boll deptlh and

teadth of coverage, especially for speaker weori-
fication research. Fifty “target™ apsekers partic-
ipated at least 35 tines, which adds up to more
then an hour of speeck gathered over & pericd of
weels, The target callers were no different from
the rest of the population, except that they kad
to make and receive calls with mueltiple telephons
metraments. This was inlended 1o prevent speak-
ere from being identified hy channel eFects due to
hendset characteristics,

The design assumes that 25 target spealkers
ahould anfee to get statistically relizhle sstimates
of the performance of a spesker verification al-
gorithm under development; an equal number is

availeble to be set aside for fnal evaluelion of
cthe system. The amount of training dats neaded
per speaker iz harder Lo predict, but maost systems
would prabzbly use no more than Ralf of the &0
te 90 minutes to be found jn SWITCHEOARD,
The remainder should then be saough to support
mumercdls Te-tesis on previoasly anseen material
from cach salker duering zlgorithm developiment.
The confipuration illustreled in Figure 1 shows
B0% of the conversstions being used for training
and 40% for repeated tests.

[ Sessions
Training Test Sets
Spkr |12 ...15 || 16 | 17| ... | 25} 3Jise
L :-::.-:'...:-: |:-: X X
2xx..X x A %  R25
:.. Develop-
ment
»lzx...x X 0% ... | x | 1ckens
26 |xx...x | x| x| ... x
2T | xx...x e ¥ oL x| BEn
f- 1 Evalua-
| ' tion
| 50 |xx..x | x| x x| swkens |
» '] :{:{..-.:-.'..
B2 | =xzx...
E [mpeosater Satis)
X%
] 1] x
. Ta0 zakens
499 | x
5040 | %

Fipuze L A possible configurativn of 3WITCIL-
BOARD for speaker authentication. Tach token
(%] 15 one talker's side of one conversation.

The other 450 speakers who participate in from
ane to twenty czlls constitute a pool of "im-
posters.” While this may [zl short of the ideal
of cne call per celler for shousands of callers,
whereby overy imposter call is uncorrelated with
every other, il is certainly large enough to sup-
port & variesy of open-set experimentzl designs,
(e could imagine dividing the callers inta dewvel-
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oprnent and evglustion eohorts, or mixicg callers
apd dividing their conversations, or using all of
their conversations iz all sxperirments.

The ameunt of material and the pumber of
speakers alsa Thakes it possible to run both speaker
indepencent end speaker dependent sxperiments
in large vocabulary specch recogaition, Althoagh
the spesch iz conversational and spontaneonus, sav-
enty different prompss were used to stimulate the
eonversalions.  This wall andoubtedly prodace
ratural groupings in terms of lexical coverage, and
likely otler linguistic factors as well,

2.5 Underlying Database

Demographic information about tke speakars is
entared in wn Oracle <ata baze when they rep-
ister to participate, Tlhis includes their age, sex,
level of education, and the geographically-defined
dialect area where they grew up, The czllars’ idern.
tification numbers, the dase, time, and length of
the call, ze well 25 tke area codes and telephane
nambers of the participants ard other pertinent
infortnation sbout each call are all automatically
entered into Oracle tables.

The miormation in thesa tables, except for pro-
tacter persenal data, will accompany the speech
and text fles when the SWITCHEQARD corpus
mecomnes publicly available.  Distribution will be
through the National Tnstitutes of Standzrds and
Technalogy,

Thiz wark was sponzared by DARPAEPAWAR
Contract Mo, NO0039-90-01L68.
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