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Up to Our Ears in Btr Intercept·
Mechanical improvements promise more efficient
handling, but keeping afloat in the future
fioods of voice traffic remains a problem

Our prospoets in the realm of voice intercept are for . cepr faces us now. although it is expected to gain in inten-
increasing embarras.ment accompanying 600ds of riches. .ity. porhaps exponentiaUy, in the..~ear future,
While no accurate estim..es can be given of che volumes to The only. "'nsible way to begin ronsidecation of how 10

he acquired, there is every reason to helieve that our eff"", deal with .ignificantly large increases in the voice area i. to
to proce.. coday'. influx. effOtt. which severely strain our apply the same common~ doctri"" a. should apply to
resource., will he dwarfed by Ihe struggle 10 come. The' othec Sigint modes: Select oft1y that which iJ needed-dis-
mind 'eels .. some of the warnings of tidal waves of multi· card the remainder. This may seem so obvious as 10 need
channel intercept, bUI even after applying the healthy no amplification. yet ic i. in attempting co carry ou< this
discounr usually granted to statements from prophets of .imple principle thatlDOlt of che trouble OCCIlrs. .
doom, we should allow ourselves a few shivers of appre- The sooner we discard the unwanted; the,bener for the
hension. After aU, a 600-channel .ignal, intercepted only whole system. LogiJtical ...oblems in ...ppiyins· ana. inns- .
eight hours a day, could require about 600 linguists co porting reels of magoetic ta~ cOtllliiUt..~:~jor.h<adi.cbe .:
li"en ro all the conversations just om•. If illakes only twO in th. crypcologic commllDity.· In additio'!. if is #~ly;Y .' .
hours to Iranocrihe one hour of inlercepc '(and we know important that Ihe transaiber's time.he.dirmed.'as:muCl,.··

·th·al·it often takes longer), 120 linguists would be required as posoible to thaI intercept which" coni8iiJ':'in'foi~tion' .
to transcrihe Ihe best j 0 porcent of the take. That would chat justifies hi. efforts. One of the weaknesse inpr~nt
take care of only one of the multichannel signals we know practices is that intercept that· is not .. worth -lisU'riing to
to be around, and nOt the largest one at that, And we could often manages- to take up the time of several linguists in
just as well contemplate the increases required in proces- the processing chain. Here we must" make a distinction
soesfor 1200- and 2400-channel signals. between single-cha"",,1 exploitable voice (or the narrow-

Voice in,ercep' .hares with ocher Sigint modes Ihe band equivalent from a multichannel signal) ~nd any ocher
problem of keeping processing capabilities abr.." of im- kind, since il is only the former whicb:~·be·WJd~rs<ood

provemenlS in collectiQn effectiveness. A quick examination whil. it is being incercepce& Ideally, only-that traflii:.whicb
of the outlook for the next few years reveals a number of .is deemed by the intereepc opecator to jUStifr.fuiiheiip..oe-
giant "eps to he. taken in the collection area. steps which essing .hould he recorded and· passed .into·tj>e froc!ssiij
must result in enormous increases in raw voice intercept. chain; all the remainder should be ticketed:'f'Or .Oblivion.
Are we inviting disa"er? Are we starting something we It has' not been the geoera! p..i:tice to'Uagri:ij, #;,n~-
won't be able 10 finish? Are we asking a guesl into our· c<pl function che most experienced and skillful linguise-
·home who will quickly fill alllhe available .pace and will analy"s. Yet lhat is the level of rompotenee'whicl1 ·would·
regretfully but inexorably force us out inlo the sueet? In be required for the decision to retain the conversation or
die light of our mission and the already demonSlrared value lose it forever.
of voice intercept as a source of intelligence, the- only rea- Dismmirutle--Or Else
sonable and responsible answer to such questions is: Not if
we keep our cool and prepare our",lves to deal effectively' Of cour", there are sizable boulders in the pach of early
.with this lucrative source. discard of unw~red inte~.firse·of a1I.:iq~. """·'!~~ys .

Right from the beginning it is important to recognize easy to recogmze what I' v.l~ble;,e~et:I,~,!~~ ~~t,c'are,:
that consideration of the awesome prospocu for che fu'ure clearly defined criteria for ....ignini v.l....' co jli(c>c~: .

.sh,?uld not resull in paralysis in current activilics. If is just tion-something which is ~c,ha~~ristic:~f:'i~~~~"
tOO easy to dismiss Ihe need to work strenuously on a 24- . aaivities. Then. more Emjueotly than n" ~.q1J8li!yof the.

.channel signal because Ih. future promises us a 600- incoming signal i. just too poor to pernlic "full..cci~pR-
channel version. It is' morally wrong to justify a mounting hension on firs< IiseeniilB· There i.' also an IIJIdenwidabk
baclclog.in current high-prioricy material because tbe hack- reluasnce on the pan of the intercepcopecatClr to discard

. log is so small compared 10 what i. expoaed for the future. material which ha. been acquired after sO much laoo.r and
The problem of coping with a large volume of voice inter- exponse. aOd which could. ronceivab!r be of some ·v~lue..
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NSA in research in,o procedures, ,echniques and equip
m.n' in ,h. hope 'ha' prosen' practices can be improved
and benma realized whil. lessons are being learned for ,h.
solution of ,h. probl.ms of ,h. fUlUre, Som. areas of d.
v.lopm.m activi,y are examined below,

"
".' ..

'"-Ho,,.. Efforts

A"to_li& J/'44JIIJr itk"lifiulion, For a number of years
,her. has been an .ffor' in major firms such as 'Bell Labo

, ratories, IBM and RCA to d.velop a device or proc.ss
which would recognize a speaker wirhout resorting '0

, human ears, A number of claims have been mad. for suc
cess of varying d.gr.... bu, nothing has yet been d.v.loped
'hat is recognized as useful for Siginr" Th. mos' promising
activi,y se.ms '0 be ,h. local on. on SPIDR (Speak.r
Id.ntification Routin.), which is being pursued wi'h vigor
in NSA,· Whil. resullS of reslS wirh labolll'ory rapes have
been mos' encouraging, work wirh,'eal signaLslhas shown,
,hat not aU possibl. conditions have beelunticipated, and
additional analytic work is being done in th. ,att.mpt 10

make SPIDR a plllctical device for :vllice operatOr' analysis, '

iAngrMlg. dis&,;",;""tion, Whil. there is a, presenr no
u'g.nt need for automatic ,ecognition ofspok.n langUages!;
'his is an intriguing probl.m with probable application 10

fu'ure in,ercept. especially lapes fr~m international
common-carrier (ILC) signals conla,ini~g ~ifferen, lan
guages which appear irreguJarly ,and: ii~iClli~ly in a
vari.,y of channels, The object of!he stUdY is '0 develop a
process Ihat will aUlomaticially indica.. the, ~guage, •
spoken, giv.n som. sample of, speech, This'implies:,lhe
discovery of som. spectrum measurement which is large
between any lWO samples of Ih.....m~ lai1~~ b~t sm,aU ,_.. '",'
between samples of differen' languages, or vice ve'sa,
Frequ.ncy spectra of speech samples in Russian, German,
Vietnamese and English have been' m...ured, Thisiask is
of relatively low prioriry a' prestn,.

Vi,,,,,,,,"s, digit .,&Option. I~~. ways"hi~ project
can be looked on u word recognition,a"he·mostelemen
lary level. Since rhe Vietnamese Iangu~.is;rOOnosY!labic.
each number consislSof asingle':syUable'",i,h ia p,iteh
inlleetion. In addition. tbe conltXl, which,ordi!W'ilYpro
vides so much help in speech in'ercepr is rniuing in rhebald
reci'ation of slrings of numbers. Livr inierUpr of rypicial
qualiry il being slUdied, and both ,lpeerraJinea'l'r.mena ... '. '""
and pi,ch informltion are being us«! 10 ....b~sh differ-
.nces. A, prestn' it seems rha' one digi' will be, easy 10

recognize. one very hard, and rhe others in between.. ' ','
NSA is nOl alone in worlringon rhe, recognition of Viet- '

namese spoken digilS. Efforrs are aJsoUfi!ler, way ,I' RCA

·For. brief description of SPIDR xcthe~"~~~'j_~~ in
the F.ll 1969 NSIf T"lnIiuJ JOImIId."Tbat artide,abo,IUmnllrizcs'
other effuu at spealteridenrification,by ~hi~:-,_.· :.: _.., .
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Camden using slope fealures. at Rome Air Developerient slower than Ihe original recording speed withoul changing
Center using speaker identification equipment, at Lillon the pitch. The speech is sampled at a rate that varies with
Industries using Rome ADC equipment. and at Federal the playback speed. and a portion of each'saniple is reo
Scientific Corporation using pitch information. It is still 100 moved in lhe case of speech compression. or repeated in the
early to predict the outcome of all these efforts in terms of expansion optration. In the compression, the comjwesxd
a praaica) device for Siginl use. speech is fed into one ear and the discarded portion is

New recOf'tUr-reproducn. A new tape recorder, Ihe picked up and fed inlo the other. creating a stereo effea.
AN/USH-13/14, has been developed in NSA especially It has been found that.even though the signals presenred to
for the voice problem. both for intercept recording and for the two ears are not in their proper time relationship, using
the playback operation. It represents a considerable ad- both ears and giving the listener as much of the signal as
vance over both Ihe commercial models and the presenl pmsible improves the intelligibility of compressed speech_
standard recorder. the AN/TNH-ll. and has a number It seemothat fusion of the twO distina signal> takes place in ,
of attractive features. some of which are: the central nervous system, where their temporal order is

Simultaneous recording and playback of four informa- restored.

tion tracks. permitting recording of time code and reference / r::-':':::::"'1I::!=":::::::r-::~::::::T.",=.......J1
frequency where required in addition to the usual two _~__,:","-:,__........,,...../is now (;Ing tested In ~vO"at .opera-
tracks; tional areas. It shouJd prove most uxful in transcription,

Ease in repeating a time-interval on the tape; / eilher in playing back a difficult passage slowly (down to
. Speed range from I o/i 6 to 3:v. ips. providing a re- one-half speed) or aUowing the transcriber to rush through

cording bandwidth of 410 16 kHz; ,,/ other material (u to three times normal s
Use of half-mil thickness tapes as, wen as the standard

one-millape; ,,/
, Ease in loading; //

VOR capability; ,,/
Minimum operaVJr"attention;
Remote col1lJ'ofcapability;
High reliability;

:~asel~;:_~~gistics and maintenance;

/1 lsystem. d";eloped at'NSA.
playsac recorded audIO In~rmation at spteds faster or

\b") (3)-.P.L. 86-36
, ,-
..

.'

Voice transcribing position as designed by a transcriber
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Contracts with institutions of higher learning and re
search centers encourage the kind of general speech
r.s.arch which. it is hoped. will provide th. basis for
practical solutions to Sigint probl.ms. Work at U.S.c. is
characterized. by painstaking measurements of the compo
nents of several Asian languages. Speech synthesis is
pursu.d atth. Haskins Laboratory. and at M.I.T. att.mpts
are being made to develop analytic expressions for spoken
utteranCes. A contract with Purdue involves the attempt [0

recogni2t key words in continuous spoken text.

In quite another area, NSA has let a contraCt to develop
recomn'lcndations for improving the environmrnt in which
the transcriber works.' This investigation is concerned with
equipm.nt (h.adphon.s. tape playback, typewrit.rs, loud·
speakers), physical environment (distractions. ventilation.
lighting. noise), and such things as th. proportion of th.

· transcri~r's working day that is spent on various tasks. As
a,rrsult of this investigation, measures for the improvement
of the environment are expected to be identified and steps
taleen to improve transcriber effectiveness. Even a small
improvem.nt at .ach position could r.sult in a r.spectabl.
increase in the effectiveness of the total transcriber element
in.the cryptologic community.

-
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k.W~~~j~Yi:=~~umhear~i~ty;:~(3~:Lta:?6.
Ev.n th. native linguist musilisi.n re~iedIY'ro,k'ypas'. . "',
sages because of noise, fading and' otti~r"impedi"meriti<'to~" .., .~"' ....
audibility, There have ~n instances of transcribers
electing to work in cramped conditions in a van parked
under the ant~nna rather than endure the hearability loss
which was ,heir lor at th••nd of a long cabl. carrying th.
signal to, the operations building. 'There are many other
sources of noise, and even small improvements sometimes
make the crucial difference in hearing or not hearing what
was said.

Ar. w. Qed down tOO tighdy by uaditional procedur.s
in our processing methods? As far back as we care to go,
th.r. are th. sam. tried and uu. merhods: Get th. signal
on th. r.ceiv.r; .tart ,h. rape r.corder; slip the oomplet.d
tape into the proforma envelope; mark the envelope and
~nd it to the uanscriber; re~listen to the tape; make gists.
.xtracts or full transcriptions as d.sir.d by th. custom.r.
Should w. be d.vising quicker ways to get. at the mon.y
veins? .

Ar. there transcriber functions which cOuid'be assumed
by machines. freeing th. 'man to Ff'?';" :judgin.~ral
rather than routine aaions? H.~ about time-~uming
tasks such as loolc.ing up words.in,dietiona~e~ •. ~nsul~rig'"
callsign books. ada..... orga!U~~tion .~~:).r..,nality.
lastlDgs? Should refer.nc. f!IlItertaJs· be: aV~11a~I~..al.. .the:
uanscriber console in response to the touch of a. '~utton?
Should th.y be supplied in oral form on request?

Ar. w. d.lving as deeply into th. nature of oral ~om·

munication as we might in our attempts to find dttermi~

nants for selection of d.sired portions' of th. tak.? Should
we put more effort on discoveri~g the nature of aur~l rec
ognition proc..... in th. human' brai~?'WIia~ :slioul~. w.,·
be doing about prosodic featur.;'in·spok.n··communiea.

,tion-accent, stress, emphasis? How .~I:!out :i~ectiop.?

Should w. uy to get a dev~ce to recognize;heavy sara'm.
or a verbal sneer? What about the statement ~'It ain't what
·he said, it's the way he said it"? ; .., .... ' .," .

Can we plac. a larger proportion of our linguistic and
analytic experts at the intercept sites so ~at r~in-or

discard decisions can be mad. before th. rake ov.rwh~lm.
processing capabilities? Can w. ov.rcome the very;naruraJ
inclination to send the material on for decisiofl:S rathcC'.than
accept th. responsibility for an irr.versibl.ai:tion? .

There have to be answ~rs' to 'the~' q~e:sti~~s;':arid' we.'
must work to get th.m. But on. of our'biggesi problems i.
that w. have gone on SO long before beginning to Ilk th.
right questions. The questions above are Off.red .. 50mt.of
th. right Ones. If you can reshape and improve' them. or
offer new on.s. please do so--you cali hOlp delin. iii. pCoo" "..
I.m. For that is th. stag. of d.v.lopm.nt' in which R/T
interc.pt now finds itself.
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It is l10t difficult to see that actions now under way in the
·R&D community are but a modest beginning in th. task
· of mobilizing electronic and other non~linguistic assistance
.,f~r.. th.Ag.ncy·sburgeoning voic. probl.m. Put in perspec·
.'tive. howe-ver. that problem can be seen as utilizing a signi
ficant part of ,h. ,o'al speech r.search .tal.nt in th. United
Stat.s. Whil. th. roll call of firms and research c.nt.rs
involved in some aspect of research into spc«,h roay seem
i~pressive. the number of principal or major rncarchers is .
really quit. small. and the d'partur. of just on. k.y sci.n
tist is often .nough to doom a large project to inactivity and
inconclusive results.

Ar..... doing .nough and are w. doing ,h. right things?
·Do the prospects for th. future justi fy a r.·ord.ri ng of
·present effortS and a greater investment in research. pro
grams? With resources SO limited. how can we be sure that
'w.·ar. really doing first things first?

The(l~ are many directions in which research activities
might be pur.u.d. Short of att.mpting to automate judg.
men' •. which at present seems both irr.sponsibl. and ir·
ra~o.naI. there should be no cansuain" on our thinking of
possibl. solutions to the probl.m of coping with increased
vo~umes of voice traffic.
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