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THE EQUIPMENT SYSTEMS IMPROVEMENT PROGRAM 

Following a Congressional mandate* to develop new and improved 
techniques and equipment to strengthen law enforcement and criminal 
justice, the National Institute of Law Enforcement and Crimina.1 
Justice under the Law Enforcement Assistance Administration of the 
Department of Justice established the Equipment Systems Improvement 
Program. The objectives of the Program are to determine the priority 
needs of the criminal justice community to help in its fight against 
crime, and to mobilize industry to satisfy these needs. A close 
working relationship is maintained with operating agencies of the 
criminal justice community by assigning systems analysts to work 
directly within the operational departments of police, courts and 
corrections to conduct studies related to their operational objec
tives. 

This document is a research report from this analytical effort. 
It is a product of studies performed by systems analysts of the 
MITRE Corporation, a not-for-profit Federal Contract Research Center 
retained by the National Institute to assist in the definition of 
equipment priorities. It is one of a continuing series of reports 
to support the program decisions of the Institute relative to equip
ment development, equipment standardization and application guide
lines. Comments and recommendations for revision are invited. 
Suggestions should be addressed to the Director, Advanced Technology 
Division, National Institute of Law Enforcement and Criminal Justice, 
Law Enforcement Assistance Administration, U. S. Department of 
Justice, Washington, D. C. 20530. 

Gerald M. Caplan, Director 
National Institute of Law 

Enforcement and Criminal Justice 

* Section 402(b) of the Omnibus Crime Control and Safe Streets Act 
of 1968, as amended. 
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MITRE has reviewed the background and contemporary status of 
speaker identification through analysis of voiceprints. The 
objective of this short review was to document the rationale for 
the major Development Group project which is addressing three 
broad aspects of the subject: _(1) 

Voiceprint Technology Extension 

Computer-Aided Voice Identification System 

Voice Re~ording System 

FINDINGS 

This Analysis Group effort is considered part of the F-3 
Subtask on Speaker Identification. The findings, in brief, are 
as follows: 

1. The use of voiceprints as an aid to investigation en
compasses a wide spectrum of crimes and is growing. 

2. The value of a speaker identification system to criminal 
justice cannot be adequately quantified with available 
data, but growing use and the preponderance of informed, 
independent opinion indicate a high potential value. 

3. Court acceptance of voiceprint identification (as 
differentiated from use for investigation only) is still 
strictly limited and is likely to remain so until voice
print analysis gains general acceptance in the particular 
(scientific) field to which it belongs. 
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, 4. General acceptance can probably be attained through cont:l>olled 

tests .'vlhich improve and demonstrate the reliability of identification 
by voiceprints unde!.' the various conditions posed by legal challonges. 

5. Further development of'voiceprint technology may have' significant 
collateral value in the related fields of mechanical speech rec,ognition, 
and speakeI' vC);lification for secUl~i ty control, for e:Gmple. 

6. 
tent Hith 
with the 

Th~ f~cus of the Development Group project is generally consis
pl'lOrJ,ty needs expressed by the majority of those most familiar 

technical and legal status of voiceprint technology. ' 

Based on the reVie\'l and these. fl·nd.L!11gS., d .... h f 11 . we recommen " l. e 0 oWlng: 

1. The Dcvelopment Grour- project should include, at least in the 
pla~n~ng stage, as m,any recognized authorities as possible to enhance the 
vall~lty of the l~esultq through inc1'cascd ver'ification, thus providing 
em..~ller acceptance by the scientific community. 

2. l~IL:CC\J should convene a conference of recognized experts, both 
tecbrlical ~nc1 legal, to define the best detailed approach to'vlard satisfying 
cour·t ::.'equlrements for' ilccept~l1lce of voicepri.nt ident5.ficatiorl. This 
should be done befo1'e contract Pl'oposals are requested. 

3. LEAA should concurI'elltly suppoJ't impI'ovement and widet' usc of 
ernpir:i,cal technIques, e;.~emplificd by the 'dOr!, of the !'lichigan State Police 
Hhile the analytic basis requil'ed by the courts emerges fI'om the Develop- ' 
ment Group proj2ct. 

DISCUSSION 

The fil'st ):'~;Rortcd case in \'lhic11 voicGprint evidence vms introduced 
oc.~u:c·ret! in 19GG: \.:) Th(; l,1ichigan State Police began opel~ating their 
~oJ.cep:'lnt. Ident:Li:lcatioD Unit in 1957, and by the end 01: 1970 I'eported 
:mvestJ,gC:J.t:mg Cl total of ,291 C<18e8(3); the r'ate is 110\'1 up to about 350 
to.IIOO ::r.lSCS per ~.(;i:tl:'.(II) Such gT.'ol'!th is a'r>casonable indication that 
v01CeprJ,nts have bc!cn fOlAnd to be useful in sol.vine; cc,ptain crimes. Lt. 
Epne~t Hash of tl)c Hidlig<3D State Police, reco["llized by the COU1~tS as 
an CXPCFl: in voicClwirrt idcmt:Lfication, pl'eS8i1tcd evici .. ~mce admitted })'" 
the CC)Llrts in Ii? C9SCS cluri1)r.· crl]JTJdex' "'""'I'S lCl','l lQ'/2 -ll'l-d lO-r7';J---r-2'TI·t. ... -a---__ 
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ci:tses J,n IB73 c:lon(,) as follow:;:(S) 

12 raIse Rornb Th~e~ts 
12 E;.:tm·t ion s 

7 Nur'd~'l's 
5 COnSPJ,l'~~<.!:o.c!S 

! 
,.' 

" .. , 

3 BribeI'ies 
1 Each obscene call~ 

robbery, narcotic 
2 Other Crimes 
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real bomb threat, false fiI'e alarm, burglary, 
sales, 

The policc~ have riot estimated the additional investigation time Hhich 
would l1ave been Clecessary in these cases without voiceprints, or how 
strongly each prosecution or defense depended on the testimony of Lt. 
Nash. 11O\,;e\1er,. because voiceprints are s,till only provisionally acceptable, 
they tend to be used only \-/hen they are most needed. 

VoicepI'ints are also used only for investigation in a large number 
cif cases, helping police to concentrate on thecorrec't suspect more quickly. 
Again, the value is difficult to measure. In one murder case, successive 
'examinations over a L~ month pepiod cleared 12 suspects before the 13th 
"TaS positively identified. The time requhed to clear the 12' suspects 
(or ",hether the guilty person could_have been found at all) by other means 
must remain unknOi·m. The Hicbigan State Police unit has examined about 
3300 differ~nt voices to date, p):'oducing 1920 definite eliminations of 
suspec:t s and 519 positive identifi.cations. (5) 

'. 

The need Hill probably continue to grO\'; IIi th tn8 increasing use 
of telcpho,nes f01' croiJilinal pur·p0'scs. After extensive r'c:vieHs of 'the tech-· 
nical and legaJ. status' of the voiceprint' iden't:ification pX'ocess, one 
reviei'Jer, concluded tha·t, lilts value as an inve'stigati ve tool cannot be 

'denied t1 (G), and another that, lIUndoubtedly, such a means of investigation, 
"Ihen propeply developed, Hill be an invaluable aid in our fight against 
cI'ime".(J)· . 

It should b(;! emphasized ~ hm'lever, ·that the ~aj~' conclusioDs of botll 
of the abo\Te reVie\'IC!)~S \'leX'e obj ections to 'the use of voiceprint evidence 
in cOHrt, ",hich is in full accord "Iith current guidelines of the Federal 
Bureau of InvestiGa"d.on as \·[el1. In the of~lcial opinion of the BUl'cau, 
!I ••• the compal. ... i.non 01: VOicCpl'ints is useful .as an invosti8ativ~ guide 
but has not been p:C'ov\O!,) sufficiently iVell authenticated to serve as a 
l~eliable,l>asir; fop e}~p~rt testimony 'as to "identity, at this time".(8) 

This l'Ia:ey' attitude to'.:Tal'd the admissibility of voicopd.nt evidence in 
COUl~t pr0(~G(:!dini3s is buttpessr::d bjl the cumUlative Y'ccor'd of court dGcisio:1S 
on the ITa,tto:r. \'!1)ilG Im7,=;r C(l' .. lFLs are shNling an illCPC3.sing tendency to 
accept vO:i.C(;F(>int (~v:i.dGl1cC ~ (9) c:p;1arent1y as a p'esult of a STudy by Dr. 
OSC!cll: To<";j,, (10) tho highest cou:,,1 to rule si nco publiCi:! tion of Tor.;j, I s 
HOro}.: (the 1,!:i..l1l)CS(ltd SuprcnK~ Cour·t) dealt only \lith tl113 sufficiency of 
proof' to justi)~y i~,:~ucmce of .:11"1:"281: and scarch H~l:·}.'i:mts. 'l"ts decision 
to admit ',:ho Gv'icky,::;c f.lj?G!cif:i.ca.11y r;t:ct'ted. that in sue}) situations, police 
lTN'>C Itcllt:i.tled to l'C:!ly Up011 ••• v<'lX,ious ... facto):'s ,·.'hich ".'ould Jlot be 
admissible in evidonce (<1t trial)."CU) '1'h(,! dcf~>nGe did not object to the 
introduction 0:: voicepr.int ovidence at that tria.l.(12) 
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One other appellate court has accepted v0icepi:'int evidence since 

Tosi's work vlaS pubJ.ished, but in that case the evidence Has used to 
corroborate cto) identification made by other means. The decision 6f 
tlle Florida District Court of Appeals indicated that sufficient other 
evidenc~ existed to sustain the conviction.(13) 

Thus, Hhile courts seem to accept the principle of iclentifica·tion 
by voiceprints, there is a distinct reluctance to grant the technique 
full confidonce. I-lost jurisdictions rely on the 50-year-old Frye rule 
to govern accep tcmce of 0. new scientific technique: (14) It IImust be .. 
sufficiently established to have gained general acceptance in the 
particular field in ,."hich it belongs. u (15) Just what field is appro
priate for voiceprin't interpr'etations is still controversial, but if 
courts con'tinue to rely on the Frye rule they ·will have difficulty ignorjng 
the report of a Technical Commi ttee of the Acoustical Society of Amel,ica 

. \-Thich concluded, after' iJ. study by six specialists, that " ava ilable 
results are inadequate. to establish the reliahility of voice identifica
tion by spectrogl'ams. He believe this cOl1clm,ion is shared· by most 
scientists Hho a1'"'e lmoHleclgeable about speech; her. ce, many of them are 
deeply concerned about the use of spectr·ographic evidence in ccurt. II (16) 
The speciali0ts revieHed theil, position after publication of the Tosi 
study lnentj OIled above and, i,:hile compliJilenting the ,wl'k as a valuable 
step fOX'l'ltlrd, cO'lc.hlded that there is still insufficient data to evaluate 
the reliability of voiceprint identification. (17) 

Thepc is empir,ical. evidence thClt the reliability call be developed and 
proven to a degree sa·tisfactory to the coui,ts: l'jaj or effects fl'equcntly 
cited in legal cballenges -- the health of the speaker', room acoustics, 
agine;) dialects, mimicry, recording medium; speech volume -- are'amenable 
to testing and, although untested in the requil~ed controlled manner, some 
of these vo.riables have been encoUlYter-ed by Lt. Nash in his daily ,·;ork. 
He has deveJ.oped sufficient 2b11ity to interpr'et the spectl'ograms so 
aecul'ately th<J.t the !-1ichigal1 State Police have a several-month backlog fol"' 
a groHinr; list of clier:t~. in other jurisdictions. 

Limited COUFt acceptance is also gl"O\,;ring SlO~·lly. There is a consi
del.'able diffCl-.cnc<?, h0110-V01', betHcen tJle talents of o.n 8xperi(~ncec1 expe·l.'t 

,such as Lt. Hu.sh and ):'I~PJ:,:)c1ucibJ.e resu.lts of ohj ectivc tes·~s. If the 
technique .l.r:: to be accoPi.1cd the status of a science, it must be subjected 
to scien"ciLi.<.: tC'sts; othG:!.'\.'isc, it \·;ill remain an art. The Hork of the 
HichiE,i:tn StrJ:l:C Police p~'ovidt=3 emp.l.l"'iculresults v;r11ich justify an analytic 
inq\Ji)~y. Jt is the J.attel', 1)0;,.'evo21', l'lhich is cGscntinl to build a fipm 
b:Jsis fOl' eVlmtudl hl'oc:d. use of voicc:!print t<;cllrliqucs. A proper'ly designed 
SQt of tosts is di:U~icl,lt > bu l: el'itical. (18) Not only mUST the tests 
counter the J.8gal chal10ngcs to the reliability of voiceprint identifi
cation) but they must i:1l~·~:) provide the basis fdp dcvelophJr; s'l:andard .. 
idcnti.r5,cc.rt';cm (!P.l.t.:>X'in und [~t<md2pds :[01' CE:)~·t.ifyiT1(" cxpc:ct anaJ:-'sts.\.19) 
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It is impoptant to note that a better understanding of vo~ce

pr~nt technology Hill probably ha.ve considerable c01J..:ltcl'al value . 
Speech recognition (for voice-cont2'011ed machi.-:ery and automatic trans
la·tion) for example) and· speaker verifico.tion (for cl'ec1it or access 
to restricted a~eas) arc obvious and closely related uses. Voicepl'ints 
have also been used to 1~ecr8ate ga)~bled messages from a flight reCOy,del' 
and to identify newborn babies. Medical uses to aid diagnosis of heart 
and respiratory ailments have been proposed. (20) 

In· conclusion, the· focus of the Develop~nent Group proj ect on 
speaker identification appears to be generally consistent Hith the 
priority needs expressed by the majority of those most familiar Hith the 
technical and legal status of voiceprint tE;clmology. Further tests are 
required to establish a scientific basis to the identification process, 
a key step in gaininG judicial aceepta::Jce. Computer aids to voiceprint 
analysis Hill increas\". the speed, accessible data base) and objectivity. 
The third aspect of thL Development Group project, recording systems, 
is a practical necessit;. Standards for applicabJ.e equipment are 
necessary b(~ca\JE.e, at this time, one of the 1:10st impol,tant factor's in·· 
the analysis of a voiceprint is tho_ quality of the recol'ding from ,~hich 
it was made.(18) (19) 

REC01·1t1ENDATI0HS 

1. A stroTlgC):' scientific basis for voiceprint identification is 
the b:~y to grceter acceptance by. the co\.:rt:3. The cffoFc to llUild such 
a basis ~dll, at the same time) incl~easc the reliability ,."hen voiceprints 
are used. for' itJ'vcstigation only. For ·thos(~ reasons 'j the subtask "lhieb 
addroesses e;.:tcnd.on of voiceprint" technology appears most important at 
this time. If the \wrk is done by a si11g1e research group, 1l0H8ver, the 
results tJre not lil(ely ·to be "generally acceptable ll until verified by 
other groups. This subtask should involve as many recognizcd expcr'ts) 
repl"'esenting different 8stablished groups, as is practical. 

2, Factors Hhich must be considered in tlJe effol"'T to build a 
scientific basis <'.11'e nc,t especiallY controv'2:c:=.:ii~1, but 'the progrClm of 
e):pel'ilnents \·liJ.J. offel' much more opportunity rOl' debate becC1use it is 
not a stl'aightfol"'l-lm~d task to clesign an accov't:able sct of tosts. '1'0. 
avoicl fuhD.'E: disputes, the expcl,ilO1cntal pl'Oe·r'2.T:1 should. bee discussed and 
outlined by recognized e>:pc'(1ts possibly J:'cpl-escf!tiIlg diffcreni: points 
of v 10\<1. N 11T.:(.,) should convene a confE.!pcTlcc for tbis pl.n'posc, inclucling 
as attendccs, for examplo, Dr. Laclufoged 0f UCLA, Dr. Heelcc:r of SRI, Lt. 
Hash of thE! !-1ichir;i:ll1 Stat(~ Pol:i.c.::!, pl"osecutJngalld dE.:.L:ense attor'nC!y~3 
and a judge. Pl'oposalc should not b~ J~c.!ql1csted of ~)otcntial Sl.lLCOl1LPaetO)."s 
u11"ti.l. confc:r.'(mce re8ultt~ can be incorpo:!."'Jteo ill a St<J.tE'J1lcnt of HOl~k. 

-. 
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3. The emph·icC11 k11,O'\vleG13£,g.a.i.P£~1 . .bv Jll.f.!IllbaY.',;; of the Michigan 

State Police VOiCGP1~int Iden-tification lJni-r :i.b "Ci'lmique asset \'Thich 
should provide a fund<1mcntal guide for the tests, and inter'pretations 
t~ b~ done in ~he D(~velopment proj ect.. Although previously funded, the 
11l.ch~~an wo,r>k ~s not ,st!pported by federal funds at this time. (4) 
J.JEAII should suppor·t the Hichigan Hork in order to assur'e that the 
Development Group project has the best available Ureal \vor1d ll inputs. ' 
LEnA should also encourage Hider use of the techniques \'lhieh have already 
proven their investigative va.1ue. 

'?'''. ". 

'. 

• • t, . 
. ' 

I ' 

~ 1. 

2., 

3 •. 

, 4. 

5: 

6. 

7. 

8. 

(TGL-75) 

REFERENCES 

1\nnu<11 OperatIng Plan (Fiscal Yea'!' j,"9"'iit') ,"'''Repor·t No. TOR-0073(36L~O )-2, 
Lml tnfoi::-ccrnent - De-veioprnentGro1Jp, Janual"Y 31 ~ J. 973. 

People V. StY'aehle, Crim. No. 9323/64, (Hestchester County Court, N.Y., 
1~(6):-

Voice Identification Research - A Sumrna::oy of the Report of Law Enforce
ment lI-ssTstclrlce AC)ll1inistrat ion; Hichie;a.n Stat8 Police ,. 1971. 

Telephone intervieH Hith Lt. E2~nest Nash, l1iciligan State 'Police, 
23 November 1973. 

Telephone intel~viel'! Hith Nr. L10hn Bard, HITRE Field Site Representative 
l'lith the l'lich,igan State Police, 15 November' 197,3; 

"Voiceprint Identification 11 The Georrr,etoim La", Journal, Vol. 61 (Febru<1ry, 
1973) p. 71IL~ •. 

l-l.R. Jones, I1Danger - Voiceprints Ahead l1 , The American Criminal LaH 
Revimv, Vol. 11 (Sprin~, 1973) p. 573. 

Quoted in Jones, Id. p. 573 and confir'if:cd by te10phonc intervic.\·1 \'lith 
11r>. R.A. I-Jillep, Fcdepal Bureau of ,Investigation, 19 l~ovcmber It;:l73. 

9. Note 6, above, p. 721. 

10. Final Repor·t on Voice Id(mtifi.c~tion, Grant NI-'7 O-OOy ~ submitted by 
Michigan State Police to the L<lK EnfoT.'c!crnen=-l: Assistance Administr'at.5.on 
(December 1970). 

11. Trimble V. Hedman~ 291 Hinn. L~22) 192 H.H. 2d LI,32 (1971); quoted 'in 
J'ones (No't8 '/) obove) p. 559. 

12. Jones (Hote 7, C!.llQve) p. 560. 

13. ":orley V. St2tC, 263 So. 2d 6J.3~ 615 U"lorida District Ct. l\pp. 197:1.); 
g.uotocl-I;l-jon~s (Note 7, above) l? 561. 

14. Note G, above, p.723. 

16. Bo3 t, COOpC;l~, David, ))G710~; ~ S'tevlC,lis:, Emd Pic)~ett ~ l1Spc<lker 1<.1cn ti:r:5.<.!i.~t:i.("1 
by Spcech f;Pi:.~ctl'ogr.';:~.m8: li Scilmt i,13t 1 s V.\.(!·,-< of its !\olia'b:i.lity for [..;[:<1.1 
Pur.'POSr?~';:,l1 J: jicom~t5.cul'Soc. AT",) Vol.. 117 O<J'70) p. 597; quoted i.n 
Jones (ll(lte~ "i :.M;f~~;v·e) r;-.-~;C;:j~'----' 

\ 
I 

\ 
~ 



l' t • • 

.. - ' .. 
I ~' .. ' '. I I , !o. .. 

. ' 
17. 

18. 

REFERENCES 
(concluded) 

. 

(TGL-75') 

Based on telephone intcrvie\'ls during Oc.tober· and NovGmber ~ 1972; 
quoted in Jones. (Note 7 ) above); p. 570 • 

'l~elephone intervie\-.' vii th Dr. Peter Ladefpged) Uni ver·sj:ty of Califor·ni:, 
at Los l\..ngeles, 19 November 1973. 

19. Telephone intorvieVl HithDr.·l1ichael 'Hecker, Stanford Research 
Institute, 13 November 1973. 

20. Various scurces, quoted in "Voiccpl:,int Identification" (Note 6, 
above) p. 705. 

. ; 

, 
, I 

i! 
t i 
i 
f' 

I; 
I 
i 
r I ! . 
Ii 
r' I 

r 
i r 
I 
J . 

( 
i~_" 

q f' 
h' 
f~ 
V_ .. J _______ ....:::....,,;.;..;. _______ :... ':...::..' _~ ___ .. ..:' _, .. _ .. :...:.,-_,_. __ .. ...: ..... -.:..' -_. _" _' ___ ~:'~J \ ... ~' __ ~_~ ____ _ , " 

------------~---~----------~ 




