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Voice Under Stress:
Phonetic Investigation of Some Criminal Cases’
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Abstract

Tense voice is more likely to occur in situations of increased cognitive load. During
the interrogation of the criminals under forensic circumstances, the offenders are
exposed to some kind of stress (e.g., in the emotions like diffidence, anxiety, fear...)
which are reflected in the production of their speech, and consequently, they are
good indicators of tense vocalization. The aim of this study is to investigate the
phonetic characteristics of stressed/unstressed voice of the crime offenders' speech
under pressure and how can these characteristics encode information about the
speaker: his emotions and -to some extent-his intentions. Various kinds of videos
were collected from T.V interviews with offenders, victims, witnesses. Analyses of
acoustic measures; FO, Jitter, Shimmer, H/N and formants were carried on selected
items of stressed and unstressed utterances of each criminal. From such analyses,
FO seems to be the first factor in priority, followed respectively by the above-

mentioned ones.
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Subject of the study
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“Tense voice was characterized as a loud, high-pitched, harsh voice with high subglottal

pressure ... “(Laver 1980:p 141)
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Author Normal/ mean Fo | Anger/ mean Fo | Male/Female
Hansen 124 Hz 283 Hz Male
Fashal 170 Hz 224 Hz Male
220 Hz 255 Hz Female
Ibrahim 177 Hz 213 Hz Male

() g 2 gadial) Caadlsl) (A Aasuall) Ay jadl g Apalad) Ly adl g Ay saladd) (B sl 23 Sl o Jas gaz(V) gl

~ el < gaall g ol £ 3 aNSY) A8 pu aes g (e Wl A8Lal) GO il jall ilis crs
- Sl e of (Hansen et.al.1989) cmils ilialy salall 22U 6 4ie e Al Ll
U5 G Al 1 A slaall (5 sina 53] e asinnall 50k 3 Laga |53 Conli A4S0 gy LS 5o
s




anld Lana daaa Glay) /2 aY  YY gaig (Y4) aad)

s cuasll OVl 8 Ale oS -adgie g LS sl 4 i ¢ hagdaal) Cigall Bad Al e Ll
b gl M) @gall s acarll GV 8 dday) i LagiBle (a3l 3080 O WS ¢ Jiadl gl
(eDe T 5y sSaall N il jall & ekl L)

wocal tract il 358 A5 eall Gl jeal) WSS ) Formants ol clisSall iali e
cnd Jall Gsally cacasll Als 8 45l (Hansen et.al.1989) owila 4l jn gl & kil
iy ¢l ad sl S s JY) GasSall 8 b sale DA jeday Jaxaall 53

Fa g s F3 QA (Sl (8 sl s Bandwidth O sSall 4z Lgae

o) J8s Lluass (Laver ! 94+), 1996 48 s 4a b phonation s ssiadl cygpalll £ 4 Ll
zomaalls cnsagall s o ondill s (iaY) gl g U8 G dagall 4k ) CLULED ey i
glottal pulse shaping dssall JUsY) & il ) (K5 & 30l g a3 5l o Gals a5 sy
o285, Shimmer b Jitter s ad (i 33k e oo Glall g madll 8 Leallati) ae dualas
A s b L) i)y a2 b kil e ) aYle A e ek L a il

bl e el JSET e JSG sl e saall da L 56

«glottal pulse shaping ¢ >is) Cyeaill JS5 (Hayward 2000) 20 sa 4l o s pdi
Dl A el Sadhy ail g el gaa g il slinie (5 gl el 3 sadiall Cgeall Al 8 431 s
LS ol Giguall ol agmall pe Gigealls o8 Lo 13kl iaial & steeper slope
A gall Sl Y ) sl Al axe (Clary and Hansen 1992) ol 5 5 )5S 4l jo Cania
Y i A ey Gl Alsje o st axe s alidl sl s pulses” irregularity
¢ Cgaall Bak s AL 5L ) ae dasraall g Mall @geally Galall cy paill dlee £l 8 45 guall
ol & DAY Gl (Ibrahim2016) el A jo s Cilialy | (midiall Ggall S8 4
e Mall cigaall & Jlef S Ay geall J Y1 353 il axe a dua y s3- Jitter , Shimmer

el Gpall B

3kl il glaall (5 sine lagind o gadaaalfs 508 il jall Gamy G gl I aY) Aalill (e
e iV 3 Y A Gl LY &y adiuald e jualic o adiad Ll calSiall e

AR



anld Lana daaa Glay) /2 aY  YY gaig (Y4) aad)

L3555l ealiall e alaie WU Laal &0 ¢ 2SN 3 Galiial) il gaall 5 Caal guall 350 5l 21V
gakad 8 palic Al Canay caaall oyl g My | Ay alll 5536 AN paralinguistics
ebing (Jiaadl by A pall Al agd o Lo addiiall (e arill iy Gadlly (e 3l 1 Jie

(Hollien et.al 1991).4:3) Alu ) & pressure markers bzl Gldle va ) aaival)

“Vocal indicators of (=il Jaxuall A5 seaill JVAN) 4illia & (Hollien 1980 ) (M8 Bl
A 5l jealiall elalall Jasid 13) Lo Alla 8 - 3N 5 Jasall (g @83Nall psychological stress”
el lgadlii Y padi a3 3eal) oda () il s —Aandiy QSN CaiSD 3 jeal Jas 8 WSS Gl
Ol ¢ Uadll dauiy pualiall 4 cdiad ) 4 i) el Ao 1l e o Duflas) walic o

Arall g QIS G 3ol (A Jb b Aad L] il el

Aldail) Ayl Al ol o adied a1 e el ¢ Ll aals ABlall cilud jall Jese 13
Bl e 4l gt 8 le 5 ¢ Agalall Allls G dSgay figie sh g o giaaal) agiall Cgeal &l
re ) il e — leany ol — ALl il ) il ae BlAT 0B (34

AR



anld Lana daaa Glay) /2 AY  YY saig (Y4) )

dagla g Cadl) cilg) Al -1l

Adaal) alal) anans

e giia dglia Wl 8 2Ll o daall o cagiall s modall (s Ay 3l el (e sp2d akalie Curas
LA Ll ¢ J8 Ll 5 ¢ eliac ¥ 5 jlahy Lals Ll iled i )sall o ) Wzl (e o) 53l
& okl 8 Al G ol jaliiay (3l Wil ¢ Jlakal il Wlal g ¢ A g )

adac s gaadall asl Olalyic) aloc wa uaaiall asl Glalic)
Al 2lcyy AVl Al alaciy AVt

(Figure 1) Unstressed voice (left) : when the speaker introduces himself.

Stressed voice (right): when the speaker is speaking in tense voice; with crying, fear, or anxiety.
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Sound_Name Speaker Gender | FO Jitter ( Shimmer | Jitter Shimmer | Harmonic Noise to
local) (local) (absolute) | (dB) to noise harmonic
ratio ratio
KidnapCrimel_Sp5_M_18 | Sp5 M 157.5 | 1.59% 12.31% 0.01% 113.20% | 9.94 0.159095
KidnapCrimel_Sp5_M_18 | Sp5 M 239 1.35% 19.46% 0.01% 174.00% | 3.714 0.439026
KidnapCrimel_Sp5_M_18 | Sp5 M 228.1 | 4.30% 16.16% 0.02% 140.10% | 7.523 0.297198
KidnapCrimel_Sp5_M_18 | Sp5 M 161.9 | 3.29% 18.04% 0.02% 152.50% | 8.783 0.184671
KidnapCrimel_Sp5_M_18 | Sp5 M 176.5 | 6.54% 17.15% 0.04% 159.50% | 3.555 0.498252
KidnapCrimel_Sp5_M_18 | Sp5 M 136.6 | 2.23% 14.18% 0.02% 133.50% | 10.293 0.131708
KidnapCrimel_Sp5_M_18 | Sp5 M 134.5 | 1.92% 17.31% 0.01% 151.10% | 8.795 0.207548
KidnapCrimel_Sp5_M_18 | Sp5 M 191.1 | 3.08% 15.54% 0.02% 129.10% 9.968 0.156379
KidnapCrimel_Sp5_M_18 | Sp5 M 274.1 | 4.58% 12.64% 0.02% 140.90% | 9.115 0.252959
KidnapCrimel_Sp5_M_18 | Sp5 M 227.9 | 3.37% 14.55% 0.02% 133.90% | 9.754 0.209935
KidnapCrimel_Sp5_M_18 | Sp5 M 254.6 | 3.93% 21.11% 0.02% 176.20% | 6.284 0.331426
KidnapCrimel_Sp5_M_18 | Sp5 M 294.6 | 3.32% 8.48% 0.01% 107.80% | 11.191 0.144166
KidnapCrimel_Sp5_M_18 | Sp5 M 243.9 | 3.82% 10.92% 0.02% 108.00% | 8.947 0.258277
KidnapCrimel_Sp5_M_18 | Sp5 M 231.1 | 1.00% 8.15% 0.00% 99.00% 11.487 0.128335
KidnapCrimel_Sp5_M_21 | Sp5 M 121.3 | 2.79% 35.12% 0.02% 296.40% | 3.158 0.54562
KidnapCrimel_Sp5_M_21 | Sp5 M 192.7 | 2.21% 11.29% 0.01% 97.10% 11.012 0.174593
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(3), represents an Cycle-to-cycle frequency perturbation(Jitter/horizontally), and cycle-to-cycle intensity perturbation

(shimmer/vertically).
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Harmonic-to-Noise Ratio
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leie Alladi¥) VAl 3 QlSial) glal die s Cay slail) 4 el 0S8 Jiad AV F Fp Fa o (GsY)
S SN G FeeA Lagind 3 & Godin and Hansen (wila s ol s o )8 38 g zdall c1aY) 8
LS gaball 2kl D8N 5 physical load — -slass aS- (2l 3uil) scandl (e g st VLYY (LS
F1, Fr <lsSall b ji Jeds¥) 2SN o) duljall o8 dagis iS5 ¢ neutral speech -slaw
i I Gl Kreiman et.al 2011 G S Gl alSidl e adiny £ Jo¥) sSall o aags
Ghill slimel glia gl Coun i Kl 038 20ad 5 (gl 5 jpaall dualall Ll Ko DISI L8 3 vowel
xe coarticulation & yidiall Ghaill dlee J oY) gl () paic il 1 8 Sims ¢ LSl
la e JS A Ll A 3 stress baall  ga (SN jeaiall  cad) 5 (Cibiall / Culiall) (e JEiY)
(il

25 a8 A el L) -da sraall Gogeall b - ofiaadiall lef 8 7 o Alladl Al jall il o ekl
s guall gepaSall o EY Laiy ¢ sSA Alla 8 Al 05 sluiia agdl Lol g da el e gaall oo
b 4ie el hsndl Gigpall B F, G Al X cli Sl 205 a4 el b gl e
Dbl siadl je Gigall (B el ad o eludll die Ly (Jall vie dgradl e Ggall

(o ds

F1, F2 of stressed and unstressed vowels for each speaker HZ
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Conclusions:

£l 8 alad) Al : intra-speaker 4w aliall @geal cpilla G 40l Luljall 28 Cadial
IS5 ¢ stressed Lo suae Cgeay 2SN (LS 8 ddli) Al neutral state sk JS& 2280
Gl saia¥) el A Llauzall ol 3 sl 5l Cagiad) (e cases @V e Gadaill HLEaY) 1 (e Caagll
(Al Bl g oanda JS(stressed/unstressed) 4l 4 & pall o (Biat S Adds Lol
Gshic £7) (40 de gemas (basaall Cpally Bohie YY) clishidl e de gane il S
o i ghiall jlal) Al puediial) e e e lie seal i je & ¢ (dagraaal e sl
i &l X5 « HNR « Shimmer « Jitter «Fp b3l jualiell cOllas cuy jal &8 ouillal)

r Y e Gl jiul g« Fy dFy dFp (V) AN A )

Caliall e aaiey - ale S0 - addll Jasgie Ol s «J5Y1s aaY) eaiedl OIS Fy bl 20530 o -
Oo IS @lld g cgalall gl 8 L sk (e e Lo sl Cogall 8 Fy el 20 ) 28 cailSs
( Kunzel 1995, Laver :Jie 2 Cilad 8 4l bl 50 43581 L g 5 eluaill <l gaaal 5 Sl &l guc

1980 and Jassem et. al. 1973).

Ja )l e JU b griad) je Gpall L aie bgadl Ggall 4 el CilS Fy ad lasgie o -
ol 8 Fp s hugie Wl s elall die clay il 6 el oy elldg celuall
AlSiall e aing puaie 4l ) gy sluaill g Ja ) ie Ja grasll e 5 o il

die Lgtiad Cpall 5 el e HNR 4o sall po Jifaiall ol peall | ) dabiiiall il pall Jivs 5 -
Uled /5 )550 e 65 A a8k eluwilly Ja ) aie iy Lgiad) e Cpall 4
Insignificant

L siaall) Jall @ pal (8 4 slutia 40l Lead CulS Jjtter dasall 2255 3 Gl phanY) A of -
e Gl (Sl gl b die b gl e 81l Gipa 8 el ) Lty ¢ (dagcad) e
Ggeall Gu & HEdl 8 fise e paicShimmer 4 sall 325 8 @l acad ALl 33l | fise
Cpial) die L gradll e 5 da graadl)
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Introduction:

Tense vaice is more likely to accur in stuations
of inceased cogaitive load. During the
interrogation of the ciménals under forensic
Cirumstances, the offenders ane sxposed to
same kind of stress [e.g., 1 the emations e
diffidence, anxiety, fear...) which are reflected
in the production of ther speech, and
conseguently, they are good indicaters of
tense vacalizatian

The aim of this study is to investigate the
phanetic characteristics of
stressed/unstressed  voice of the crime
offerders’ speech under pressure and how can
these characteristics encode  information
about the speaker his emotions and -to same
EtEnb-his intentians.

Materials and methods

Pracedures:

. iar: varicus kinds af videas were
callected from TV interviews with offenders,
wictims, witnesses.

» kinds_af_crime:
kidnap crime,
Addultery crme

» bata_classification: about 15 speakers (8
males and 7 femaies) were chasen from the
videss, their saeech utterances were cassfied

wcrgans tading crme, «
g crime, Fighting crime, and

n two files: stressed woice and unstressed
ane.

Linstressed voice ; when the speaker introcuces himself.
Simessed vaice: wheen the speaker is Spesking in tense voice; with
crying, fear or amslety.|ergans tading erime)

- EQ is the most significant sarameter , its
frequency vaues of stressed are higher than
unstressed voice

- litter [absciute/ Iocal] is slightly higher values in
unstressed than stressed, especially by females.

- Shimmer {dBlacal) seems to be insignificant
parameter,

= Harmonic te noise ratios of stressed voice are.
higher than unstressed by bath males and
females; females values, howeyer are higher.

2 Besonance parameters:

- Farmants are speaker dependent, F1and F2 are
higher in stressed than unstressed by males than
females

C ions:

figure | 16 2): Beoreiost
urntresia varbsie for mabes ang ke,

- In respect b vowe! fermants # s found that

F1 of stressed uoice is either higher in Frequency values
than unstressed o somewhat egual by males. Females
are the opposite; unstressed voice are higher.

+ F2 af stressed vaice aiso are higher than unstressed by
male speakers, while most of females are the opposite.

L

#In this research, some examples of actual
crimes have been selected from Fve interviews
broadeasted by TV pragrams. The purpese of
this selection is ta investigate the perdformance
of the criminals in the case of their mational
woice under pressure and their natural voice in
wrdinary situstian, The change of the vaice
gquality neutral tn perturbated is refiected on
the phonation waice A, Fttes/ Shimmer, HNR
and resonance parameters F1, F2LF3

The mest prominent conclusions of the study
cauld be summarized as follows:

'l is the first factor in priorty followed
resaectively by the other voice quality Factor,
+"HNR is the second featune that differentiate
between stressed [ unstressed voice
esnecially of femaies

litter (absolute/Iocal] were influence factors;
their walues were higher in unstressed than
stressed, especially by females.,

v'Shimmer {dByle<al ) seerns ba be:
insignificant. Parametes.

¥'Farmants are speaker dependent. L and F2
are higher in stressed than unstressed by
males than females.

Acoustic analysis measures:

wer analyzed:

vowels

* Using PRAAT program version 3, and €50 program version, the fallawing parsmaters

= FlJitter, Shimmer, H/N rtia of the chosen stressed and unstressed utterances of
each speaker voice, i addition to the fist three farmants of stressed and unstressed
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