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O ABSTRACT 0O

In this research | compare performance of famous algorithms of feature extraction in
speech recognition MFCC,BFCC,LPCC and PLP, and improving the performance of less
recognition algorithms by combination of them to get better time and recognition, despite
of the diversity of these methods. Four systems were used for speech recognition, they
differ in the used methods during features extraction, the first system used MFCC
algorithm, the second system used LPCC algorithm, the third system used BFCC
algorithm,and the fourth system used PLP algorithm .The systems used HMM as
classifier.I compare results to improvement performance of less recognition algorithms by
the combination algorithm. The results were satisfactory in accordance to the improvement
level, the effect of increasing the features number on recognition results were studied .
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PLP algorithm, BFCC algorithm , HMM classifier.
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iad Sl G ) Glaa ays . M2V W) dudud) Allaa) Aad S 6 a2 &5 ¢ MLy laay)
el alsn A il A S DS Gl ey Copall il Adlaal ded Sl B ddlaal
Jae RR2(Recognition Rate2) 5 Js¥) <yl sUail Cajill Jae RR1(Recognition Ratel)cus
(el Ay lsd Gulat e @il Aladll il Jaes RR(Recognition Rate) 5 (A6 capaill aUail cayail)
-8l Gl z 35w mha 8 P(O|M3), P(O[M4), P(O|M2), P(O[M1) ¢ LS

Lot Lo iy DISH e Capeill Aadail )l oy @ G cJand) dalpal L gaiia Jalade (12) <A o
& PLP e S8 alailly clad) #haiud (& MFCC (e J5¥) alaill adiay cciland] z )t ik
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Allaill 3 BFCC patins @l cciland) zlaiu) & LPCC ) alladll 8 axdiss ety ) zpacnl
10 jsaiyy Jsds alaty sula e slae V) s cCaiaill dlaye 8 HMM pladin) & clawd) z1aiay o))
signal  s,Lay) dallae cli€a aladin) &y cullaae\2\ JSlsdall Jpasl 38035 5ale\1\ mllaall 4o jus
Cua gaa o alas S Capatl) Jans lua 23 .Matlab gl 8 voicebox &gall cilis jorocessing
LK) Cliad) sae | dagacal) il sae =Ca il Jasa 1)

e G0 e Auhall i s Alalad) Aol Auha 2 e s AL @l leadl e daelsn JS Gada &
laws 8 o g lad o Jgaand) &5 Cusy LPCC, BFCC, PLP, MFCC il ylsall Gk & 1 J5Y) Allal
- Adigeall L) JalS e i
Jsaall &3y &y LPCC, BFCC, PLP, MFCC 5,a¥1 ciland) z hadiud cilaa jlsa gk o5 1460l llal)
Dl JS dad e cland) axe (1012 e
e Jsanll 2y Cuny Glawd) #1a5Y LPCC, BFCC, PLP, MFCC e ylsall Gk 23 148 Al
Wl S Jal e cilend) e (425
Opldatl) e JS it il e Alialal) Aagill Ljliay oyt 28y JIY) Gpeldail) e adl) dpa)ylsd kel o
Lyl il A5l Dl S ey s e

Speech signal =5 :FE - Speech signal
Feature vector Feature vector
v A8
HMM i
y Y y v v
Lpioima) | ( proima) | [ pioims) | [ piojms | (riom ) (7o) ) (o) ) (Pioime) )

RRI=M1-M2 RR2=M1-M2

il U (s gadl) AraslgA Jabada ¢ (11) Jedd)
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ALRI (i il w00

gl B_L8) MECC e diglas HNMM ds¥
e
) L } LSS ) il) il
i geall B L) Al pla # %
PLP HMM o
[ — Aya
zalasll
i gacall Bt P dlplas e e
gl Bl LPCC £l HMM R 1]
m\pncald 5L ) . AR gl il
T BECC | *-dlgles &
38 J8Y) Al & sl —
4By JBY) cpiaaj ledd) o madl) Auajlsd gadii— @
Jand) Jalal B sainal) lbaial) (12) Jsil
dBlially il

JS GBukd gl B Gipdll Jua dad (13) Joi) (e Cua Adiga die 160 e Gl ladl Guks S
BAPYEUNI IS

Recopnitian Rale
B3 ad b (=] [ ]
= = L= L= =
T T T
|

: MFCC FLF LPCC BFCC EFCC B LPCC

(Slaw 8 cilacd) g lad) AgY) Alad) B Luajled IS Ci i) Jara qileaa ilis (13) Jead)

oY) Al £ajlgd J Al cipeil) A ad (1) Jgaad)
)l ol Jans (Aslill) oyl )
MFCC 54.63 % 1.01
PLP 5142 % 1.01
LPCC 44.31% 1.0
BFCC 46.36% 1.01
BFCC & LPCC 54.61 % 1.02
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(14) JSal 3 Al A S daa s JS Gl e gelil) Copeil) Jaxa ela LS

To

Racegeiton Rale

MFCC FLF LPCC

EFCC

BFCC & LPCC

(Raw 12) 400 Al b Lpajlsd IS el Jona luea il (14) JS)

D Al Aua o IS AT Cial) s o (2) Jsa
ey 31 ol Ja (A2 opnih 3
MFCC 63.42 % 1.86
PLP 59.87 % 1.85
LPCC 52.14 % 1.84
BFCC 50.91 % 1.84
BFCC & LPCC 61.81 % 1.82

(15)J8al A e s MUU\&M\@mjjbadeuhmuﬂ\ ddus_ahu;c_ﬂ_uu_a)@nus

-]

Fazegria Al
[= = a = [=3

=]

-]

Ta
[
&
4
3
.
1

[i]

SFCC & LPCC

(Aaw 25) 22EY Al uﬁm‘ubadﬂu)a.m Jita um@m (15)Jsaa

A Alall Lpa) 13 IS Al i) Ay a8 (3) Jgaad)
SWPINY Copll Jaea (A5EIL) Gl (o5
MFCC 84.21 % 452
PLP 83.34 % 452
LPCC 76.25 % 452
BFCC 74.98 % 451
BFCC & LPCC 83.63 % 4,61
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ol Lpa )l et 5 A LV s 3 MFCC i) il dauilly Capeill 483 50l gl (s
o Ungale it ilial) copelal 5 L oeilitl unt Caagy BFCC 5 LPCC et 383 U8 (e lsal) e
(san e ol JS il 4)lie pasall allaill Cpaill Jana

1@l gilly clalitiuN)
JSa PLP 430 lsa e i Gl 480 4uily MFCC 4yl of Tl Alialall bl e Jasdls
Laplsd Guki o5 Y LW a4 BFCC 5 LPCC imi)lsa oo Liale JSy i) 3133) Lty o8
oyl dmgu}g&m@m Cayelal i 2l st gy BFCC 5 LPCC e )l e el
e oSl el axe Bal ) die oyl 483 3305 Laadlall ey csn e allat JS il 45lie panall pUaill
da o Jpaal) 2y clandl o Bl e padlaig die 4l G elagale JS8 adiy) (pdll Capll (ga) ol
O Cun (e il dagpus BFCC & LPCCe PLP¢ MFCC il jlsall duvilly Lo legs dlgia Capes
Lt g 388 ey Jon Y1 oLaiaY) (IS 13 L Capll (a)s At 35 Cilaaad) a2 33l dielal iyl
angll O 1) W alladly fisnesl) Clally daledl cVLa) clinds Jie A6 Glew aladin) JadVe
888 Claw aladind JuadVl ST o) oDl (e laill iy Copanll 383 5alyh L¢3 Capan Aalail aladily
Al Al s8a Clan gy Aupalls daa) dalall) Jie
Glandl & hAdu) dlsje A deddiiaal) L@l axe 3l A gall Gliall dae 320 483U dls ) 8 C)ﬁi
aitly Joadl il e Jgamall 455l Aalise 3aL) Ml
References:
[1] LEVENE, M., Speech Recognition,Wiley,London, 2020.
[2] HOMAYOON BEIGI, Fundamentals of speaker Recognition, Springer Sience,2013.
[3] NEUSTEIN AMY; PATIL HEMANT, Forensic Speaker Recognition, Springer, 2014.
[4] DING, C.H. ; BUYYAR. MULTIMEDIA-OPERATING-SYSTEMS, University of
Melbourne, Australia, 2017.
[5] PITZ, M.; SCHLUTER, R; NEY, H.; MOLAU, S., Computing Mel-frequency cepstral
coefficients on the power spectrum, IEEE International Conference, Speech and Signal
Processing , Vol. 44, No. 9, 2012.
[6] NAMRATA DAVE, Feature Extraction Methods LPC, PLP and BFCC In Speech
Recognition, international journal for advance research in engineering and technology,
Speech and Signal Processing, , Vol. 97, No. 12, 2015.
[7] HERSH, W., Improving Speech Recognition Rate Through Analysis Parameters,
Springer, German ,2018,455. )
[8] MANNING, C.; RAGHAVAN,P.; SCHUTZE,H., A Comparative Study of Speech
Recognition, Cambridge UP, England,2017,533.
[9] MARIUS ZBANCIOC; MIHAELA COSTIN, Using Neural Networks And LPCC To
Improve Speech Recognition, International IEEE SCS Conference, Speech and Signal

Processing, , Vol. 56, No. 11, 2016.
[10] SANDEEP, S. Speech Recognition Technique ,Wiley, London,2017,334.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
395


http://www.amazon.com/s?ie=UTF8&field-author=Mark+Levene&search-alias=books&text=Mark+Levene&sort=relevancerank

Tishreen University Journal. Eng. Sciences Series € 2021 (4) 2aall (43) alaall Zavigl) aglall . 050 daals dlas

[11] TAABISH GULZAR; ANAND SINGH, Comparative Analysis of LPCC, MFCC and
BFCC for the Recognition, International Journal of Computer Applications , Volume 101-
No.12, September 2014.

[12] SINGH, V., Classification of Spoken Words using Artificial Neural Networks,
International Journal of Computer Applications, , Vol. 102, No. 17, 2016.

[13] Marius,M., Speech Technige, Wiley, London, 2019.

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
396



