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A Novel Approach in Text-Independent Speaker Recognition in
Noisy Environment
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(2) Assistant Professor - Department of Electrical Engineering, Najafabad Branch, Islamic Azad University
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In this paper, robust text-independent speaker recognition is taken into consideration. The proposed method
performs on manual silence-removed utterances that are segmented into smaller speech units containing few
phones and at least one vowel. The segments are basic units for long-term feature extraction. Sub-band
entropy is directly extracted in each segment. A robust vowel detection method is then applied on each
segment to separate a high energy vowel that is used as unit for pitch frequency and formant extraction. By
applying a clustering technique, extracted short-term features namely MFCC coefficients are combined with
long term features. Experiments using MLP classifier show that the average speaker accuracy recognition
rate is 97.33% for clean speech and 61.33% in noisy environment for -2db SNR, that shows improvement
compared to other conventional methods.

Index Terms: Speaker identification, MFCC coefficients, pitch ferequency, formants, Shannon entropy,
MLP
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Fig. (1): A sample utterance of dataset and segmentation
process: dot lines correspond to a segment

Aies MFCC ol i gl 5o oolisiul 350 sl slo S
odsS LA is )3 Lo Sy (o ) p olie 4l pe
lpd Cuzmo JUSow ankd ja Gaim B 5l g Wgd oo aiSLD
ol 31 ol 4z 4Kl g e Al by (sl MFCC
S5m0 adlin oyl 5o 3 Gl lin 00565 auseild (gl ol o
ools ialidl o y0s 4 VY 5l ol s slaws canl a8 § 13 o)y
sl 8,5 13 ()32 )90 s (2 5 00

lpo cnl a8 3138 solatul 090 dlie cpl o a5 (6,50 S
O Sl Srge slroS 50 (gild (99,5] alpe el 95
l o (nl Kgh oo drlne (61T axkad o gl JUSK ot 2
Slabd 5l plaS o ez g Wedioe glFiul askad e 5l o) @
il gl iten Sy s STy slalsl )l slares el
@ 4 eom gl 4 bl G 5138 50 1 eaisS Como Slogas
U ol o9l 39,581 calpd mlome gl aimo o ialod
Daubechies g5 b 5 ,loz maw 0 oSG Soge bos b oo
Cewd ay 0,5 Vo F mha o JUSw 4500 L 0gd g0 4520 (db])
gl oo dpmsloms bao)S ol (caled ;5 (3l (53l 1o 45 e
oo g by (wils 8 gyl -1-0

Sype sl Sy o 5l Jol caep Jlez W2 Al 2
o8l Sl el sl (gl oS s gy cnl jo K0 eolital
|y e uilS 3 5 ol udlS 5 w550 ol 055 co 0lictuol PSD
ok cnl 4 a5 so gl Al (S B g) (LS axkad o (sl
325 4 palie (g, b (g5l aily 4y S (g, LS axkad yo o ol
g gl ol T lacie 3 g 4l W52 B 358 o0 (plulis
S5 3 SIS all os 51 STy (s alolis sl Ysone
oles 6551 b 5l esliial 05 go soliul ilS 3 olej slo Ty
JESm JUS 3 0 b g Sl eSSy aiels 5o 5l 500 5 0obsS
b aibw] o s by igy cpl il Jglase I8 ol (gl LS



Guaib g b Sy a5 -Y-0

SR R (e S TRy (S oSy A 90 S 5 sl &
Kmeans gaiaigs v ,s8l 5l Gao Olahd s o Sho g
g_i.:. 6)L.af axlad BL) 6‘).9 os.wsn oolawl MFCC wl)@ K9y »
3l 2l S slop lnly Do 48,5 Sl )0 Al S e
Pl 98 cap Yo els (Jpo axkd e (Shy YO
WY LS ool ol can gz uilS 5 5 oSy Sy o il uilS 3
2350 S Syo axhd Gl alss 55 50 4y by ye MFCC (g0
Sydee gl Qs i o il aS aled (Shs oy gseme 5o
3eslatil &g 4o a5 Canl et Al d2les gam FY by SO
W28l sales Al (S o an MFCC (o0 (6 i Slass
Wgdion 3)ly (srac AL 4 (639)5 Olpe @ (Ty Sl)lon (e
LQLD)L)).: .bLu‘ L )JI)J J5| éby L$L°°)§ Slaws »)w.cl;u’.c 60.7;0 éby 99 L
Sialesl 3)50 00055 10 (sl 5 9yl (S (FunsS £95 4r po 5
alo o paiz 5l e ilies S 4 (2 (39, L G 0l o
0,58 e Jsl i Y 55 09,98 0 Lo Shes (g iales]
Lbb.u))g o OM] (\) Jj» 39 (s 45*‘.4 B Q)&LQ.C QJ)"'Q"
el g e Sl s goleiing um FA (Shg Jlop 4 bgpe
4 e boyg,e ol yiiis Gl 0ed e cuslin 4 jshiles
L xSol oloy L 5 3gho0d (oalidijl £55 50 (cmgmne s
a4 B sl g i slass )l colatul (993 A2 o yiml3l
Gilwdnd 00068 Cugh (Al i pl Sho Sely aiS olx! |
Ol yo ead eolatl peac aSll sl el (F) US llas ool
slaxs NH Q—| 30 a5 Cowl o ool las (F) S jo ol 5L Sl
aSh hgel gl Jloges WS o Glo |y e Y lagys,s
el 00l o0l LaS () S )0 5 gmas

FE-YY e« g ladase )0 e 3l Jate 008 auseid jo dyax s,

e If (E,<0.5.Th1) A (FD,>Th2) A (ZCR,>Th3)— Silence
o If (0.5.Th1<E<Thl) A (FD,>Th2) A
(CP,<Th4)—Unvoiced Speech

o If (E,>Thl) A (FD,<Th2) A (ZCR,<Th3)A (CP,>Th4)

4 If (CP,.;<Th4) A (CP,,;>Th4)— Start of Voiced
Speech, Th4=2.Th4

v If (CP,.,>Th4) A (CP,,;>Th4)— Voiced Speech
v If (CP,.;>Th4) A (CP,,;<Th4)— End of Voiced
Speech, Th4=0.5.Th4

v If (CP,,<Th4) A (CP,,<Th4)— Unvoiced

Speech
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Fig. (2): A sample speech segment and the extracted vowel (a)
with vowel's PSD (b)

Table (1): Experimental results for neural network to achieve the best performance
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Table (2): Number of speech segments for each speaker
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Table (3): Recognition results in noise-free condition
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Table (4): Recognition results in -2dB SNR
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Table (5): Recognition results with gradually increased number of MFCC coefficients in noise-free condition
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Table (6): Recognition results for naive and hybrid feature vectors with increased number of MFCC coefficients in -2dB SNR
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Table (7): Performance of speaker identification system for three sets of feature vectors
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Fig. (6): Average speaker recognition rate for three sets of
feature vectors in different signal to noise ratios
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Fig. (7): Average speech segment recognition rate for three sets
of feature vectors in different signal to noise ratios
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