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Abstract:

Acoustic evidence has become an important component in
many criminal investigations due to the widespread use of mobile
phones, social media applications, and the increasing practice of audio
recording. Recently, the field of forensic phonetics—or "forensic
speech science," as it is sometimes called—has emerged. Its purpose
is to provide evidence that has been examined using documented and
validated techniques so it can be used in court.

The idea for this research stemmed from my teaching in the
Forensic Phonetics and Linguistics program**, both theoretically and
practically.

From a theoretical perspective: There are numerous theories
in the field of speaker identification through physical analysis using
speech software and various techniques, as well as through auditory
analysis, its techniques, and associated methods.

From a practical perspective: | conduct live practical
experiments based on real criminal cases (sourced from TV
interviews, such as an interviewer speaking with a criminal), to train
final-year students on solutions related to speaker identification
through voice or comparing one person's voice with another is
depending on the case requirements.

Practical applications in forensic phonetics form a fundamental
pillar in student training, where phonetic knowledge and technical
skills are employed in analyzing audio evidence related to
investigations and criminal cases. The practical training includes a
wide range of applied approaches in this field, aimed at equipping
students with the ability to deal with the challenges of human voice
and recordings in legal contexts.

The training is divided into four main pillars:

The first pillar focuses on speaker identification and
comparison, which includes studying the acoustic-physical features

Fifty year — Vol 116 October 2025
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for identity determination, analyzing intra- and inter-speaker
variability, and examining the impact of factors such as twinship, age,
and bilingualism.

The second pillar centers on voice characteristics and
guality, including types of phonation, the effects of smoking or
substance use on voice quality, and the assessment of speech
intelligibility. These elements directly influence the credibility of
voice evidence.

The third pillar addresses audio processing and
enhancement, where students are trained in techniques to improve
the quality of voice samples and reduce noise—an essential step in
preparing recordings for accurate analysis.

The fourth pillar deals with authentication and tampering
detection, teaching students how to identify fake or altered recordings
and detect Al-generated voices, such as cloned or deepfake audio.
Students also learn to apply both manual and automated tools to
verify the authenticity of recordings.

This comprehensive training equips students with the necessary
skills to work in forensic audio analysis and deepens their
understanding of the technical and legal aspects of voice evidence.

Final-year students have also been trained during one academic
semester to conduct phonetic and linguistic analyses on various
topics through group work. Tasks were divided among students so
that each was responsible for a specific part of the analysis—either
phonetic or linguistic—with clear guidance on potential exercises.
This training aimed to prepare them for a graduation project in their
final semester on one of these topics.

This research presents a brief overview of selected applications
completed under my supervision over the past four years. The topics
implemented varied in scope, and a summary of selected examples
will be presented.
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Segment Vowel — Pitch H1 (dB) H2 (dB) L Rate ion RateDuration Pause_
Type (Word) (Hz) (%) Duration
(syll/sec) (syll/sec) (sec)
(sec)
lal
Introduct’™ o7 477 954 0879 685 410 2916
ion (clipnny)
Urgency /a/ (&) 138 41.0 82.0 1500 11.68 4.37 1.54 —
:cu‘ll'd\

PSS Ay g landl Alagipe dysals Aisa Cilew o Clliaall DIS Cais

() Jusall Alla 3 Gy Yoo Slie) QI U cogeall 5y0 g liny) o
BEY S gl e Jy

oSay (XY.0A=Y.00) Cedilly gladll akilia & GV pli) e
oyisiy Cigaall il axe

G Aaliy (Ll 1Y) Ldangia) el GG s cuasiu) e
[daerd) dakalia 5 (ulSail aiad cAljshall ahaliall S Jlasinl) adalic
gl

S5 (lfakie AT i) Jail¥) ¥l B DS Ao e
28 eha) A& ) sl
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BlSlaal Cliadall saaxia ()65 e Glialy 35805 ol ilansa Jon Sl o
Aailyay!) dall
=D Sy (aad U elijaa’) dlaial HaY) chle Jaiid e
Aglaaalls AL ) )L
el o cagudi]l allinddl (il L Gle :omsedlly cladlall o
bl Gl glae
Jaaliiy ((325al) oSV apafi —Uagia "Guhe!' salue dllgl IS o
itluay (D) e (3 e Ginay (o) s ALE 5
(sl) dadle

Agaall 485U ] A (pgllinal) jSia) 1 1Y) Jols oS3l e

Pgrand) Y A il
Oftiaad) Clul Jlia Lagd selhay) jlas) 8 oS liad) sl e Wle

ey Ll o5)aT Cali€) ¢ Galia Eaid) o eV Gaed) agiill
Clysally QY alaain) 3 LalaY) s iS) de L dualiil) 3 Uadig (aS))
So 8 S 16l g FSY) padivall WAl e Bl ddlaxin)
S g g gl oy Ao 2S5 vie Lala g lasll aiS
bgiall Cigal) Judad aladiuly SEY RSy Adgal) Lyged) (pa g8a3 (o

(LTAS): (saall Jyoh

LTAS-Based Voice Authentication and Disguise Detection:
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Jh b sl g st dualal) daall sae dpadll oda il
el elilaayl KN aladiuly Gigall i Jedi Agla Cagyh
(LTAS) *aall isha Jousgial) Capdall Jilat 3k Ayl 038 5l . sl
ey Gigeall K5 Vs b Auald o Slial) sl 4a aad Jlas

ool ¢ KA el aladil

Jitter il ysil) (FO :Jia $ie siia digen colalee Jilad A (e
Mixd (se Apatl) b 3)Siay duauh Afisa Gilie & HNR Shimmer
Jilas P ey el Gy Aanalls LLaY) diseall Gladsill Gu el
250 e gl Cldadll Adige Gl Aaaay Ll G clic
(Jitter) dgsall clhhoNls ¢ (F1-F4) lulosills ¢(FO) ol
-((Praat g=liy alasiuly (HNR) slaagpall ) aclall iy ((Shimmer) s

zhaiy (LTAS)) ol Jdish bugidl Cabll Jiai aasiu) LS
s (e 58) skl (105 530 o Ciaaiall IS Bhaeal) Lilal) ailiasl
3 geaiall 48 suall DL a2y Al ig

Se il e Gl 5% (il ShY sl Uad gl
Glis) e Qe o5l Guedivsa) o (SLY) JLEAY) CalS 5 Sl sl
(bl Cigaall Cp Jualdll aal) G Y) Gy IS 1Y Auali ¢ gl el
Aglua i) ol oY) ¢ 1S3 A g cgally

ler el (S Al ailiadd] (iany o 401 i) cyelsl i
Al ey LTAS Ll dals —(gal (ailad ladiad Liy oigen
e Lpgki b gl sl aeuds ciatall Bhiae A Clews —diledl)
ANV Adige ity o gl Jloal) Aadlld dpuluf 31K dgtall sl
) ol mad Apeal bl oda aSpy Al Ll 8 dggal
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Aigeall sl ciland i ST N LTAS Julad i Leiy cdexiall (hasall
-(Kiinzel, 2000) _Sall cilas sty daialy a0 8 Allg chaaidly Lalal)
g GENEAY /5,350 /Aaail) Al i) CiiS (7

Detection of Manipulated Recordings:
A3l 45 pall E LAl e CadSl dlae Bk gyl 13 CadSiy
a5 -(Splicing) Geallly Gaill A (e Lo oDl Ena ) ol Lals
«waveform changes A4sgall JS& A il (i ¢paibad Blas Pl
signal LaY) saea lyisaes <spectral anomalies 4kl Cllacalis
Glisall Jawe & alenyl A sl 1 Garg cquality indicators
5 maadiall il ae s o sl gy A eall dpad )l il cAglial
L) Agigall Ll dais o a3 Al Yy Al e ladl)
LAl
ALy Asise Al ) Jsasl 8 Jeall 138 e Gl Cigll Jiaiy
S alaeYl @y ddadl)l § Al dgeall cdbaall adkl Gkl
relly Jadys » gl i sSY) = geall il
agal JCG A clelasy) i saedll LA Gldlall pasd e
(FO). mled) il & culiglanlly cdgdall culyyaiaY
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el s fie taeBl Je Jx 8 Al Afgall alladll (e e andl e
Electrical Network (ENF')  ileSl 4Suill a5y csadlls
Signal-to-noise ratio slasxall J 3WEY) duss <Frequency
ualls «(zero-crossing rate (ZCR® _aall jse Jawas ¢((SNR®
A Jaudll Gl e gl
Al A @l b Al Sl cedl J8E aan
Afigsa abklid Replacement Jladiud) s Insertion gLl <Deletion
dggall cBladll Alal o € (<8 5 of Bl o3 e S Sy
gsiai 8 slagdlly clihihll g JEwa Ay alel aasad g
Jiee Aaxk Ablad cloagon o dhils lpal o W 204N cDLal
Sles - omphal) DI bl o338 Alliak hLE) Glaay Slgal) oda aaiiddy
oSy 43lh ¢ galal) & L) o U] Aaadle (g0 i 8 le Dl 28 o (g a2l
LGN sl Jlasll P e Leiis
P balAl aglall
b oL Ll (3 zpdaes (AL Glida Dlaws cliall HLI8) -
e Laajigis dliall Leginaad i ¢Lague S
Jualedty Gl Al To Lt e ) i IS L rigeal] apei- ¥
-((---Label2 <Label1))
¢lagall 4 Audacity aladiul ahlid)l Cadaii Adasall dadlaali-v
bl sty cipall Jauag
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.Calas gl

cdaidal) llaladlll Jdsil Sonic Visualiser aladiuls guadd) Jaladli-o
sl LSy duasall JIKEY s

phaind apll Aaea s laes ahlie ciled Dliul 1 SLAY) LEAYI-T
ek g Ggall

Jslan 8 Caadal 4l sall agilily ae (S )liad) cillaind selilydl aan—V

s go e Dl oLEY) dayg J Aiguall Gailadll 4 lia 1 dlgdl Jalasii-A
 Cpaalional)

GlabiEnay) acy sty ciloguy cJolia Gaaly 6 dlac): il gh45-4
i) GBI sle e aa
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OalAT) 43) Ay e dall Adal) Jalail) (S 6o gialsll (MY L iy
) Jaandll agal) JSAN) B Uy o( paiaall) La¥ly (30dl Bgale
A el
Al sl
loaa ) geall el GLES) G salall (G saaisall goliing o
Gyl o lSally adal) s dhaalgll eV b s
Ll @l 0 Al gl dandl) b Aalial
293y Gl ¢dBy il eBl g naat e agiB aae gy e
s byl sz les) o LY s hysiall aglladl
saall (& dmnh e Dt dsa o dage Ddise
Jitter e ¢dady ALl cldl Je sadiasd te)pall Wi e
N e pangall 333 ENF 5 ccuilaygdll Pitch «Shimmer
A Al dV2 i Gmalad) Ceediial) callasdle
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Jsn saay 3 ¢2aaaY) o p€ 8 o g Paslill il g guinsa Ll
Sltigall maliy b J8 (e Glia) JQ A8 dfiga cBlawd L)
sy s A Alle 48 4556l S e paad) ae ddiladl) gl
e Opraional) 538 (a0 (ull (KLY e JLEA) £)a) ) ALY L LediS
D) e Lebiats agibilatinl peans ¥ ol Kpde dimal) OIS 1Y) Lo s
s § s dyla) alS) (e o) fiionn Juiin Jpem Jineds (3

sd ally () giaatall

Deep fake audio recording of English loan words used by Arabic
speakers:

JR Cinaly capu skt 8 Ll g€ camiaf ¢ pulal) gl
Gyl 28 Ly puall Aanmy tfie ¢ pa) ol 8 Jia aginagady il g
Las ¢ i) gl 2l Caagy e lilaal) o 1SH) e sadinal) lsaY) (e ayaall
(Audio Deep Fake)". figall (gandl cipiill" auly Copad Bada A jeela ) &
Ol Cigeay das 2l o 508 Cinpal dayy ) A o2 el Ny
O Ondl) paddl gl 8 1Y L ddpe () daall saa angd
oaibadll b gyl st L)) ALyl il Cipally gyl csaal)
(i sSY) Aigeal
@il Ggall FluiiuY ¢ RESAMBLE Al oy el axsiul
Bl ecn Lalddl i e Gluad) Cad plied) Gl e el
Glinll Gigaly Aglite deldaly el GLdlA agaal G5 cleuadi 4 penll
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S Cdilag ddprll Gdaaiadl leadiug Blaiue la) GldS 3)ie e
.:\gS)AijLA.‘S

-

33 108 48 aly (Rassdl) LT gl sgimal
sadlls yuall ((Formants) clileysll ((FO) b
«(Intensity contour) 3aill isie ¢(Jitter & Shimmer)
Glaall  Gilals  o(Pitch  contour) el s
(Semitones).
Perceptual ) Shy _ladl 4 Lﬁ);}i} (orand) ggiual) o
.(Test
S8 OIS Capall Cageally (38 cugeal) c Suall of ) il ui
OS¢ (FO) (omba) 205l 8 5l apLinl) sy ¢ prand) (g gimal) (3 Ay pa
e ) daall il Gme el oldatl) AGAY el b
Gguall (8 05l Gl Sall Cumdds) dua tCiiall Gpall ge (gl Gipall
Bahlly deril) iliaie (& ClBA) Gjela g caiutinll
om gl e CaiSll PRAAT gmaliy Aot Jigea Jilad gl
Jabi . e libal) A A fwdivill Gipeally anbll gd Gl
Formant liileysills (FO)) mln) 23500 : e ¢hpmbaie (ailiad (Jial)
Voice Onset Time &uall c2 ()9 cintensity sailly «frequencies
intensity «pitch contour el :Jis tdumhic 36 (ailads ¢((VOT
saill asie contour

263 Fifty year - Vol. 116 October 2025




B
il Galsiguall bl Gillgdail]| ’E%
o

i 2020 2020 lat]
Jlae¥) Galide e ladas (VYT) ASLGe ShY L) (gal
(Al Ggall g el e play) 38 uld g cOlanaddlly
ccaudall Ggallg
OIS Lty gl (S seal) (gsinnall o Al g b gilial) cuelil
Koy les (VW Gany b Gfigall Gn el Gedied) o coall s
Clpa¥) @iS & Dgmand) chlEaYls V) Qs Ga pead) ) Aalad)
LAyl
sdndy)) W)
Y ae Ui @il fosindll Cipalli (FO) oubadl) 233l 208
(paall dacay Ml 8 #3ail) 30l e Jay L gl 235l
Gl Fudindl) Ggall 4 and @il eca it Jitter Lkl Y
sl Gn el Saall Lgma (e ) Laa ¢FO
Ol ¢0Sha) Cisall 4L a2 ) (Pitch Contour) 4wl dada A Cidlidl-Y
Cigeall 333 Cua theaill Jiaie b Usgale WA (i3S Jgeall Jilail
il 5l Gy Ve geotinidl)
Cra Gilerdl) Galail sae gl (Semitones) cilaadl) diluall & s
op Csld ) Lodalkl g des oy el o @il bl
+ i gaall
Lo ¢A05aY) al) aeld A5 swtindll Cisall: (Stress) il B aso
Al Ll dals o e Gl 3l dael o Bt ales
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Alley 4l sas to Jaila xuildl) cisall: (Intensity) 3ol 8 3al—1
& Lamnh Gl Gl @A LY Gsal) (e o (Juan V-V
)
& sl el cww Shimmer & sab) Glasgl: Shimmer glad)-v
vl &guall
Bl sl O aaall ela (Intensity Contour) 3.l dadia GL.....:.—A
A8l laai ety Uadipe cratindl) Cogall
Gl daunuall cBlaall 4 Jualsdll: (Pauses) Jualgdll paly clbe—4
Dk o Gmgsia) W elagia s Wall gass dis syl f dgle 4l
Ll Gigeal oxpdall aolal) Lol Lae ¢ agade (S5
oSy 4y s il ysh Jaad Ciaaiia JS0 rcliilay gl B 4pa 8 cllladi- Y
cnlall 13 8 bl uilad aae ) ol Lae ¢ ag il 4S5
rAdigal) bl B ety g3l (g

Tampering with audio evidence:

JS L e DUl s dfign COau o L) ga Ayl s2a (e Caagl)
sl —0d Lo IS Guld DA e el DUl 8 e —
05 Lavie Uagead cigliall cilbland) b 4nlsh B oSl dumdly cila gylisn
AN e gl 13 3yshal Blaiy L oailia Gliga ehpd JB e el
DA e el s Al e Cpaaivoad) )38 g0 ayi ) bl i
el e oSl (5l sac aadind celld ) dslay (emm) Shal Judas

o) Jalailly A el @) e slaeY
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2’y (Yo =Y9AY) "l s daad' s ((VAAY-VAV) TGhald) gl
Lle Cpaedd) Coliy Gaes atjee 5 o(OY) Ja =YV ) ") ~ L)
gyad) daalally acadll dujell A3l dadll Cie g el ¢ U

Shadl M7 gy e Gpeae Gadias YE4 S LAY 6 @l)ls
YA G Al Ay jead) 28l CulS L sl jie e VYT 5 ¢(oilia) Giliiga
Ghli Ly cagin yraal Bl SE Lulus Glaldial gl oS ol cile Yo
et il ol il B lpdile 5 oD G (358 Galsl) e U 2
DS aiey Vel S s cApulins LdlA agany iy JALy ccabaal) el
AR ol gt AN ()

Glily LY dalall Aai ola dy Qilsde cliladl lasl oS ol

L) Jpasl) S Ada clbily i ade Ca anlS) palel Aulia
DI Blas cageall Glile 335a tlete e yledd Gy Ul sl
colladll o) gy ddainall Al

Ciliigeall Ganadi (Dl U8 e Uy 4S5 dpn e o il
Afiga ahalie mads ad 15l Cua ¢ Audacity geliy aladiul dglal
Slo S dage Glastes slidY adalie Jlagud 5 Cada 385 Chias
DS G e ol g Gl e Las ) el Glasles
— (SN Aoy i) :fie) —aaiall glud juat aae (Ol o)) S
AASLIS) Gy (e i Jiad o Jpanl]
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e JS cifil Cun LY ou ddigall clildl sa,a sl LS
)i Craal oDl GLES) Jray Laa tduds Gaoatiall 4y (oladll (e 48 i
Adiie Aggea Gl o dAdlide il (e adalie aaaki) 13)
Oo ARl Agiseall clal) GLESY wlssl MATLAB  galin jis)
Oe HLEY) Aallae o bl aladiuly Bpemy daiall ye o)a¥) G Pla
Gldle Gl Jolatl aadin) a3 <Adobe Audition Wi cde st jilias
sle mlindl gsiny Adigall ) Adbuy daa e B3 Chags caedlll
e 4S8l e i€l b aelus Al i) (e de sl de gena
aaladiul (Kay 53 (Spectral Frequency Display) Al a3l ae o
GV i B s gl Cada b lgadll ff saliaall e Lalall) aaail
ce D dgag
e pdiaall (K4 3 (Waveform Editor) 4gisall cilagall jaa o
& lasil) bl aaail gl Qi) e 303aa ehal o il
e agag e Dlige (580 A8 Ally (Al

distortion vt - - D O ———

Gl b 1 L BLhacROAMGERE  Ruilal

Figure 1. Fabricated audio file Figure 2. Original audio file
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Figure 4. Original audio file

Figure 3. Fabricated audio file Figure 4. Original audio file

4.2.2.3 MATLAB software analysis

=t e e

Figure 13. Fabricated audio file Figure 14. Fabricated audio file
4.2.2.5 PRAAT: LPC Analysis

ALY R M“ ‘“M llW

o e 4 2

Figure 18. Original audio file Figure 19. Fabricated audio file

Fifty year — Vol 116 October 2025 268




2025 g - sk duimei§ il 3| O unind| el i 93§ | g bt

5583l aball (g ae Dl L) 5o LS 3 il dllia o bl ¢l
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UL e %AY L3 Yl S RMS histogram a5

oo %t 4 Yai & Adobe alaaiuly adall Jdail)
RGP

Loty lels Wil MATLAB olaiiuly spectrogram  Jidsi o
Aoyl %

iels JY) & (LPC (Linear Predictive Coding Jisi o

asd %o Al

& Basmse Wiy (8 Y 8 ailiadl) oda o ) LY gl (e

LD A8 s 8 el e a0} 3 f35a) Afigeall il

COanl) 3 Wl el 88 cland) sl (any o) WS L LLES) Camaays

die lie¥l Ge Seall Jeaadll Cuilss aen 327 gy pall o GllY A LAY
Y lg oSN g ¢ liaguall Julhs (aSY Baga Cppead il (s

Speech Enhancement and Noise Reduction Techniques for Male

and Female Voices:

Ciliigall Jae b gl Gy ) Glegiasall aal o Candl 138 2]

oailbadll o LK damll sasa cpead cliad a6 sy YT cdisliadl)
cSlial Ssall Jadl 8 dse salimdd Gyl KA GlsaY Aggal
gl e lgiallaay (SU) EDy 683 B aaal) Lisea clie Can Cranddinl

«iZotope RX «voice and vocal isolation <Audacity : 4, ¢dabias
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Adobe s <Adobe Premiere Pro <Auphonic <Adobe Podcast Al
.Audition

zaliy alatinl —dias J< —4005a0 Aggal) cluldl) cualidl)
a3l siulaal) Akl ailasdl ciled Gk JS) dalledl 25 J8 Praat
slagall ) 20K 3)L3Y) dunss cshimmer ditter adlly «(FO) (ol
JLial gl ¢ g pmsall Jidaill ALy Lspeech rate SIS de s «(HNR)
Osiga Osllae 4 & cQuestionPro daie  ye (Shy res
) Bagally =gl anil gale G grdine 48 EHls LS ) panadia

il gag da Ul sl e AaY) ) Ladl eda Cings
Al (Yl oS lsaal  Gsluia 2100 e liagall Jilig Cigeall 5aga (puund
s ) rn LS fhanial) Cipn Al G Wgilled 3 Wsgale G cllia
Jae b lale slae¥) LulSaly cliadall o3a (o Gukd JS 3l (52
G denla 0 8 Apa Gl ge dolaill die lows Y cdliall ligaal)
SLiE) Jae padd &ly) 455
rigual) Baga Cpmuad Clga) andl

1. Adobe Audition:
LDl b Aa) e Galyia) LSas jig :3g8l) Bl o
Glial) 8 Aald (daging Caniads (Cigall Tty 4l aaj cndll bl .
VA ysSAl)
LGS Sz e sl o oK ol el
2. Auphonic:

cgaall Lgmpds e Jadlay ¢ SEE oL gu (5 c3g8l) JlES
el Ayl 8 Ol dailaiae Cigen BAG Calaagl sl balGS
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3. Audacity:
el gl AN puslasd ol e sing ¢ guasl) Jgus lae 15581 Jalds
Glagi sel (SN Fainy o Lliall 4 dlled J8 :Ciall bl

4. Adobe Podcast Al:

Alsale

coflayall SIS 8 Juasill cilapy J8 Jas 16189

«hgall Jio (A Jlad tdaaiia elilal (1€ @l e aaiey 13480 Lalad

VAT any & ol g i ) 0% 8 tcinall bES

Female 1 before and after enhancement:

parameter Before After After Adobe | After After
enhancement | audacity Premiere + | auphonic podcast Al
Audition

Fundamental | 182.19 Hz 264.00Hz 211.05 Hz 230.211 226.7 Hz

frequency Hz

Min pitch 50.0 Hz 77.7 Hz 72.23 Hz 73.24 Hz 99.6 Hz

Max pitch 546.30 Hz 693.3 Hz 503.31 Hz 480.84 Hz 653.1 Hz

Intensity 76.2 dB 62.1.dB 59.22 dB 74.84 dB 73.3dB

Min intensity | 53.4 dB 17.2dB 35.54 dB -1.87 dB 25.00dB

Max intensity | 89.7 dB 79.2dB 68.108 dB 83.77 dB 64.01 dB

F1 755.18 Hz 706.2 Hz 755.39 Hz 71.66 Hz 737.00Hz

F2 1791.2 Hz 1856.0 Hz 1792.12 Hz | 1785.609 1780.2 Hz
Hz

F3 2874.14Hz 2922.0Hz 2875.59Hz | 2947.505 3002.7 Hz
Hz

jitter 2.12% 4.00% 2.793% 1.815% 1.58%

Shimmer 12.91% 18.3% 13.627% 7.768% 6.64%

NHR 0.16 dB 0.18 dB 0.316031 0.13dB 0.04 dB

dB

HNR 9.3dB 8.7 dB 6.740 dB 13.25 dB 9.04 dB

Speech rate | 4.57 3.7 4.56 4.27 4.21

Duration 59.04 sec 59.0 sec 59.02 sec 58.75 sec 56.9sec

No. of 270 181 269 251 248

syllables

Pauses 0 39 0 14 16
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U(HNR) deadl) 1) ¢ liasucall
b Gl (Gl Glias 4 geall diall Axllaa (& JY) SS0al Jial
SHY) randl 5LaaY) &l Lay cxla WS (Adobe Podcast Al) 3l
Aggall Aad)l L84S e Gl el 4 e Al aays JE Guedioual]
) Al I8 gl Sas) 50
rigual) Cppunl clgal il Ailgdl) gilial)
Gl S e (A1 @l e sl cd i Adobe Podcast Al o
Qliy (Dpall Funy Jo cila Cua ¢ CBluadly dae g gall
Gligll 8 Lals dmpds Cign Geti o Laliall pe o Jlad IS ¢ lia gl
g )
Audacity :Jue ¢l & (Pitch) cigall b 4 clagds cbiagl o
Cizd) Cua ¢4 SAl CleaY) dallee 2e Uasai Adobe Audition
aniall A g B lae fmuh e gsiee ) Glal Agsall A5l
SN - gua g
Lladl) clial)l Iolimd cpSGlaall el of cujelal Ashay) clady) .
gl S Cipay (i opiig il gy ) e (LY ciaaiall
Adobe (Auphonic :die ¢ ella¥l (SA e sadedll i) o
oany O sty sl gyl 4jlhe A i Gyelsl  Podcast Al

Fifty year — Vol 116 October 2025

272



. . O]
2025 puiguisl - gtk ot duib 2| OT SRV ST R - ST { Ry | PP EVR A VY E}%
o °

Gl Cuages formantscshimmer itter :Jw ¢35 gall (ailiadll

g bl & s il
Omend Aalil ey 4 gudadl o 4l Jlad) s DUl csf o

LS b lsall (& 258 ol il cilily B PR s Ly «Cisaal

Al s ae Jaleill ie culilly Juadl) e1aY) ke

SIS oy Gaend ) ol Jailly Gauaill gl o bl el

8ysaall Aggall (ailiadll ars (FO) @l 8 s choal @S b
¢ Ay LAy 4 Al Gl Ga Adhae chpall o2 culSy cChaatiall
Gl by aliad) cliland) 8 Copeal) Cpuat @il pladinl o aldtind
O O Uil llaiyg L Aipeall oISl dsa e Jalially o Liagaall Julis o Gl
bl ) e 05Sy Cllead) 028 Jias a5y

273 Fifty year - Vol. 116 October 2025




B
il Galsiguall bl Gillgdail]| ’E%
o

il 2 200 ]

gl

. Abbas, N. F., Jawad, R. A. T., & Muhi, M. T. (2018). Pauses and
hesitations in drama texts. International Journal of English Linguistics,
8(4), 106-114.

. Aamodt, M. G., & Custer, H. (2006). Who can best catch a liar? A meta-
analysis of individual differences in deception.

. Abe, N., Suzuki, M., Mori, E., Itoh, M., & Fujii, T. (2007). Deceiving
others: Distinct neural responses of the prefrontal cortex and amygdala in
simple fabrication and deception with social interactions. Journal of
Cognitive Neuroscience.

. Adams, S. (2002). Communication under stress: Indicators of veracity
and deception in written narratives (PhD thesis). Virginia Polytechnic
Institute and State University.

. Al-Ghazali, M., Mirhaidari, A., Mousavi, M., & Christensen, H. (2025).
Exploring gender disparities in automatic speech recognition technology.
Journal of Speech Technology and Al, 18(2), 55-71.

. Alghamdi, M. (2004). A spectrographic analysis of Arabic vowels: A
cross-dialectal study. Journal of King Saud University- Languages and
Translation, 16(1).

. Asadi, H., & Dellwo, V. (2019). Within-speaker variability in long-term
FO. The Journal of the Acoustical Society of America.

. Behre, C. (2017). The relationship between fundamental frequency
variation and articulation in healthy speech production (PhD thesis).
University of York.

. Campbell, N. (2004). Getting to the heart of the matter: Speech as the
expression of affect—rather than just text or sound. Speech
Communication, 40(1-2), 251-262.

10.Cavalcanti, J. C., Eriksson, A., & Barbosa, P. A. (2019). Acoustic

analysis of vowel formant frequencies in genetically-related and non-

Fifty year — Vol 116 October 2025

274



. . [k
2025 puiguisl - gtk ot duib 2| OT SRV ST R - ST { Ry | PP EVR A VY E}%
o ®

genetically related speakers with implications for forensic speaker
comparison. The Journal of the Acoustical Society of America.

11. Christin Kirchhibel. (2013). The acoustic and temporal characteristics
of deceptive speech (PhD thesis). The University of York.

12. Cody, M. J., & O’Hair, H. D. (1983). Nonverbal communication and
deception: Differences in deception cues due to gender and
communicator dominance. Communication Monographs, 50, 175-193.

13. Cody, M. J., Marston, P. J., & Foster, M. (1984). Deception:
Paralinguistic and verbal leakage. In R. N. Bostrom & B. H. Westley
(Eds.), Communication Yearbook 8 (pp. 464-490). Beverly Hills, CA:
Sage.

14. Coulthard, M., & Johnson, A. (2010). An Introduction to Forensic
Linguistics: Language in Evidence. Routledge.

15. Crystal, D. (1969). Prosodic Systems and Intonation in English.
Cambridge University Press.

16. Dehak, N., Kenny, P. J., Dehak, R., Dumouchel, P., & Ouellet, P.
(2011). Front-end factor analysis for speaker verification. IEEE
Transactions on Audio, Speech, and Language Processing, 19(4), 788—
798.

17. Diwakar, R., & Gupta, A. (2025). GAN-based gender detection in
speech using MFCC and autoencoder architectures. International
Journal of Neural Computing and Applications, 33(4), 1221-1234.

18. Eichhorn, J., Kent, R. D., Austin, D., & Vorperian, H. K. (2017).
Effects of aging on vocal fundamental frequency and vowel formants in
men and women. Journal of Voice.

19. Ekman, P. (1988). Lying and nonverbal behaviour: Theoretical issues
and new findings. Journal of Nonverbal Behaviour, 12, 163-176.

20. Ekpenyong, M., & Obot, E. (2014). Speech quality enhancement in
digital forensic voice analysis. Journal of Forensic Acoustics, 5(1), 22—
3L

275 Fifty year - Vol. 116 October 2025




O30
" el Gt ual| (bl il ' .E%
°
il 2 200 ]

21. Ephraim, Y., & Cohen, I. (2004). Recent advancements in speech
enhancement. IEEE Signal Processing Magazine, 22(5), 95-106.
https://doi.org/10.1109/MSP.2005.1458275

22. Esquef, P. A. A., Apolinério, J. A., & Biscainho, L. W. P. (2014,
October 16). Edit detection in speech recordings via instantaneous
electric network frequency variations. IEEE Transactions on
Information Forensics and Security.

23. Faundez-Zanuy, M., Lucena-Molina, J. J., & Hagmueller, M. (2022).
Speech watermarking: An approach for the forensic analysis of digital
telephonic recordings. arXiv preprint arXiv:2203.02275.

24. Gold, E., & French, P. (2011). International practices in forensic
speaker comparison. International Journal of Speech, Language and
the Law, 18(2), 293-307.

25. Grabe, E., & Low, E. L. (2002). Durational variability in speech and
the rhythm class hypothesis. Papers in Laboratory Phonology, 7, 515—
546.
https://www.degruyter.com/document/doi/10.1515/9783110197105.2.5
15/html

26. Gural, E. N., & Pazarci, M. (2017). A supporting method to detect
manipulated zones in digitally edited audio files. Medicine, 7(2), 322—
325.

27. Hellmuth, S. (2006). Intonational pitch-accent distribution in Egyptian
Arabic. Phonology, 23(1), 45-75.
https://www.researchgate.net/publication/265023131

28. Hollien, H. (2001). Forensic Voice Identification. Academic Press.

29. Hollien, H. (2012). About forensic phonetics. Linguistica, 52(1), 27—
53.

30. Hughes, V., Wood, S., Foulkes, P., & French, P. (2017). Strength of
forensic speaker comparison evidence using likelihood ratios: An

Fifty year — Vol 116 October 2025

276



. . [k
2025 puiguisl - gtk ot duib 2| OT SRV ST R - ST { Ry | PP EVR A VY E}%
o ®

empirical study. The Journal of the Acoustical Society of America,
141(6), 4669-4681.

31. Kinnunen, T., & Li, H. (2010). An overview of text-independent
speaker recognition: From features to supervectors. Speech
Communication, 52(1), 12-40.

32. Khattab, G., & Al-Tamimi, J. (2013). Vowel dynamics and social
meaning in Lebanese Arabic. In Proceedings of the International
Congress of Phonetic Sciences (ICPhS).

33. Kohler, K. J. (2009). German intonation patterns and speaker attitudes.
In Handbook of German Linguistics.

34. Kinzel, H. J. (2000). Effects of voice disguise on speaking
fundamental frequency. Forensic Linguistics, 7(2), 149-179.

35. Ladd, D. R., Mennen, I., & Schepman, A. (2009). Phonological and
phonetic influences on prosodic realization in a second language.
Journal of Phonetics, 37(4), 433-451.

36. Lavan, N., Burton, A. M., Scott, S. K., & McGettigan, C. (2018).
Flexible voices: Identity perception from variable vocal signals.
Psychonomic Bulletin & Review.

37. Leonzio, D. U., Cuccovillo, L., Bestagini, P., Marcon, M., Aichroth, P.,
& Tubaro, S. (2023, July 7). Audio splicing detection and localization
based on acquisition device traces. IEEE Transactions on Information
Forensics and Security.

38. Lin, X., & Kang, X. (2017). Exposing speech tampering via spectral
phase analysis. Digital Signal Processing, 60, 63—74.

39. Linville, S. E. (1988). Intraspeaker variability in fundamental
frequency stability: An age-related phenomenon? Journal of the
Acoustical Society of America.

40. Liu, Y., Li, J, & Wu, Y. (2023). Incorporating broad phonetic
information for speech enhancement. Speech Communication, 149, 37—
45, https://doi.org/10.1016/j.specom.2023.03.004

277 Fifty year - Vol. 116 October 2025




B
il Galsiguall bl Gillgdail]| ’E%
o

il 2 200 ]

41.

42.

43.

44.

45.

46.

47.

48.

49.

Mayer, M., & Stamm, M. (2011). Audio authentication based on
waveform correlation. In 2011 IEEE International Conference on
Multimedia and Expo (pp. 1-6). IEEE.

Mennen, 1. (2004). Bi-directional interference in intonation.
Bilingualism:  Language and  Cognition, 7(2), 177-190.
https://www.sciencedirect.com/science/article/abs/pii/S0095447004000
166

Miller, G. R. (1983). Telling it like it isn’t and not telling it like it is:
Some thoughts on deceptive communication. In J. . Sisco (Ed.), The
Jensen Lectures: Contemporary Communication Studies (pp. 91-116).
Tampa: University of South Florida.

Mubeen, Z., Afzal, M., Ali, Z., Khan, S., & Imran, M. (2021).
Detection of impostor and tampered segments in audio by using an
intelligent system. Computers & Electrical Engineering, 91, 107122,

Namy, L. L., Nygaard, L. C., & Sauerteig, D. (2002). Gender
differences in vocal accommodation. Journal of Language and Social
Psychology, 21(4), 422-432.

Nellioh, J. (2012). About forensic phonetics. Journal of Forensic
Speech and Language, 9(3), 101-115.

Nolan, F. (1997). Speaker recognition and forensic phonetics. In
Hardcastle, W. J., & Laver, J. (Eds.), The Handbook of Phonetic
Sciences (pp. 744-767). Blackwell.

Peiqi, L., Jingyong, P., Dingyu, & Y. Zhigiang. (2005). LPC prediction
error combined with LSB steganography for blind speech
authentication. In 2005 IEEE 7th Workshop on Multimedia Signal
Processing (pp. 1-4). IEEE.
https://doi.org/10.1109/MMSP.2005.248631

Peterson, G. E., & Barney, H. L. (1952). Control methods used in a
study of the vowels. Journal of the Acoustical Society of America,
24(2), 175-184.

Fifty year — Vol 116 October 2025

278



. . [k
2025 puiguisl - gtk ot duib 2| OT SRV ST R - ST { Ry | PP EVR A VY E}%
o ®

50. Pop, G., & Burileanu, D. (2019). Speech enhancement for forensic
purposes. U.P.B. Scientific Bulletin, Series C: Electrical Engineering
and Computer Science, 81(1), 175-186.

51. Rana, S., & Qureshi, M. A. (2023). A comprehensive review of
forensic phonetics techniques. Asian Bulletin of Big Data Management,
5(2), 88-103.

52. Reynolds, D. A. (2002). An overview of automatic speaker recognition
technology. In Proceedings of IEEE International Conference on
Acoustics, Speech, and Signal Processing (Vol. 4, pp. 4072—-4075).

53. Robert, C. M. (2009). Audio forensic examination: Authenticity,
enhancement, and interpretation. IEEE Signal Processing Magazine,
26, 84-94.

54. Rose, P. (2002). Forensic Speaker Identification. Taylor & Francis.

55. Schiller, B., Batliner, A., Steidl, S., & Seppi, D. (2013). Recognising
realistic emotions and affect in speech: State of the art and lessons
learnt from the first challenge. Speech Communication, 53(9-10),
1062-1087.

56. Schilling, R. J., & Harris, S. L. (2016). Digital Signal Processing Using
MATLAB. Cengage Learning.

57. Sufiyan, J. T., Khan, R., Abdalla, M., & Zhou, X. (2025). Survey on
modern audio enhancement systems. IEEE Transactions on Audio,
Speech, and Language Processing, 33(7), 903-918.

58. Torres, J. F., Moore, E., & Bryant, E. (2008). A study of glottal
waveform features for deceptive speech classification. In Proceedings
of the IEEE International Conference on Acoustics, Speech and Signal
Processing (pp. 4489-4492).

59. Ustubioglu, B., Tahaoglu, G., & Ulutas, G. (2023). Detection of audio
copy-move-forgery with novel feature matching on Mel spectrogram.
Expert Systems with Applications, 213, 118963.

279 Fifty year - Vol. 116 October 2025




B
il Galsiguall bl Gillgdail]| ’E%
o

il 2 200 ]

60. Uther, M., Knoll, M., & Burnham, D. (2007). Do you speak E-NG-LI-
SH? Foreign-accented speech and prosody. Speech Communication,
49(4), 355-366. https://www.researchgate.net/publication/222815210

61. Vryzas, N., Katsaounidou, A., Kotsakis, R., Dimoulas, C. A, &
Kalliris, G. (2018, May). Investigation of audio tampering in broadcast
content. In Audio Engineering Society Convention 144. Audio
Engineering Society.

62. Zeng, C., Kong, S., Wang, Z., Wan, X., & Chen, Y. (2022). Digital
audio tampering detection based on ENF spatio-temporal features
representation learning. arXiv preprint arXiv:2208.11920.

63. Zhang, C., Kim, H., & Narayanan, S. (2022). Phonetic feedback for
speech enhancement with and without parallel data. IEEE/ACM
Transactions on Audio, Speech, and Language Processing, 30, 2638—
2649. https://doi.org/10.1109/TASLP.2022.3195847

64. Zhao, H., Ye, Y., Shen, X., & Liu, L. (2024, May 16). 1D-CNN-based
audio tampering detection using ENF signals

bagiall Ciuk’ ) aajis <Long-Term Average Spectrum 1 jLaisl s LTAS 2
SaY) Jagh

SOl sae) Aligha Al 358 o Aabiaal) ol A8 alad) Javgial) Guuny idaal) A8k
Ql,,\:.'ayal\: claladind) Aggall 5laY) 8 Aball) cllil) Gl e aclay L ¢ S
Agigall Lelaa¥) aluhall s (gall clbld) aniy clpaY) djlie i ¢(Aulial)
Afigual) Bl 48luan Jalas

iaa o Slall Gl Jlae & 38 sl (ENF) 38l Al 205 dilas e 2
Ol Alal e @l sl AdN Gglul opa (B sy Adisall sl
re Dl (et ol g (e STl At el

Cstpall gl 25 s Chagdl aadiud ulie & (SNR) slagall ) 5Lay) 4
(slasall) 48 el ye Cipeally Ljlie  Jgeall Janll Ja 4

5

Fifty year — Vol 116 October 2025

280



Middle East Research
Journal

Refereed Scientific Journal
(Accredited) Monthly

Vol.116
October 2025

Fifty year
Founded in 1974

Issn: 2536 - 9504
Online Issn: 2735 - 5233

Op0)




