


9 z'
%21 b
Sy g B (emiites 0uSail
S92l og,5

)| ol 5 asl Ll

M eaigs by alelid gy SO 6,181 cow g5lw eoly g (Ayb

TMS320C55xx JUSow 5550318 33 yioamns

Lozl sl

RACPRINECR

VYT olo olo o



uui/ AWNAA . O)Lo.-ir
Af-00-F i ml ‘;Lx.: 7y
e ”ﬂlg}".’ ]

(eSS Eluand ey pyae
() o3lods p 3

e PoT)

BT/ il ] oalid 5 oli 5l 51 g5 anda (e ) yas Jg il i Eilozid by g Jlaio dighis Sl |
oaanns © ol S Sy S - g can U39, (oo 30l

TMSYY+COMXK JUSn ySbijlo g yiam 30 oddnsS sy Ll Gy S (61381 Com (5 3hw 03l 5 oo ¢ gt oo

Pl g2 b 0,8 I35 09l ane oKl o gl p e olm gl b AF/B/F gl 0 a5

[ sg0,0 [0 same glss lg/( \_ll_fj. kil _D)L_‘fu taz b)) Jad

OVAZIMAR) G s Y (VoY) Jle o

(VF_ 1039 ) Jsud 5 ¥ (\F_AYRE) Gy Y

Jod JB o8 VE 3 S5 yat-D

91—\-&&' % GO.LBEL‘J)& ‘;.ﬂy'o'pbslnb' ‘ oljglewtﬁa' ,: I
P
— Lesal, sleal o)
\ j S s s )
L) S
ol sl LY
Lt —— e —

% ¢ sl ﬁgvob\» ERCEI PIERRE

w




ooo{/‘!/"/"’/”///./li yr
* * g0



)
"
I/
-

q}f‘ . rﬂ:bﬁ Jt{q@ﬂJﬁ{)%{'{j:ﬁi;fv/:qkbﬂjﬁ;},@ (M J ’/rb
Ayt ﬁg’d/'%f/c/‘%’f”(’“/":“' S’ /",/m_«éu&(}ﬂ,{‘jy;:b
Seis (}gﬁ"«f r:}u(/”(jfué ; u{f s rm’it}gi.:/p 7 ‘dfj S

\ (1’4@/7



4ol ugs

o — S IS sy 0l ol )5 050 (sozmitils (Jbg)y (o o] il
S 61 s g3l o3l 9 (B 1ib asl (Ll ooty i 09,000 olStils Sl g @y caSitilsy
Slecal, o TMS320CS55XX JUSmw ;K50510 3 i 50 odiy g bs o bl yog,
P oo Mo gl )T (gola 5o
sl 1,553 ol 5 s 5 g sl o0 plomil iloeiy) ansgs asl bl ol o Sligios @
sl o ool ooliiasl 350 az o s ;K30 s slotingsy gl jl ool yo @
Lo o 50 65kl b S y0e g9 et 8L 50 (6l (5,500 0,8 L 095 Lags 556 asls (bl jo zyate e @
RO PR AR
P L 5 € og,als olKails » ol bz s SVl 5 Wil oo 09,0l oSl 4y Blate 51 ol (Gpine Gy 4lS @
ey s2ly> Ol 4 «Shahrood University
Obb 5l z e SYlas [0 wil 0oy )ld.f)..ul) aob 5Ll Lol muls Oyl Cawd 45 0 a5 (ool 8l aled (Ggime Goi> @
20,5 o Cale; adl
5 bulgd ol onds oolinl (gl (sledls L) 0y 09250 5l a5 63,150y sl (Ll ol el Jolpo alS 0 @
sl 00 Cyley IS gl
o0y 00liusl by azdly s s S8l s Sledol 0555 45 45 (63,10 50 sl bl ol plol Uolpe 4l o @

el oy ol Slusl @B Jgol g Lilgs ¢ s ls5l, Jeol el
&b

9=ild (sLawl

Jilis 33 9 s Sl

Sladss jo saiie 920 4 b cdlae pl il oo 09 0ls oRiils 4y late (el ool aisle Dl

D5l S8 abgiye oole




US>

al i 13 (50l 5,15 a5 Wil oo LS i3l sbaasly 5l Sy oaueS Slulid
Cdo Guwlidl g ol oemts slp o0l Gl i sl ass i Jeb o o)l JlaS isls s
deo s ialidl o S s La et ol o as Sl ool oad ploil saiysS glolid slapianas
S (g5l 00ly 5 05 oy Coeal p eS B52g il b il o e )5 S5 5 olulis
b2 gilwosly 595 = 4L L cnl 35505 Sl 0l 0SB oansS alulid Slapiunsw )58
JEKemo SBjlon o (e (531G o S (59 7 00 (oLl e

2Sb o0 TMS320C5509A

ol 3l ol 90 a1 g oas DLl ToligS e b sla b, 0 plowl sl 3l

el oo oolatul (cwglS Al oo 5 B eaissS 0,5 Joe (sly asleads Lol

&l MFCC 554 50l oy, a5 sols oLis Matlab 1580 o 5 lasa 0 la oo zulis

zlpel Gogy az 31088 co Cawd a4y LPCC g, a5 Cand (5 540 gl ouingS oluliss slas )l
sloli e o Lol oo ao 0 WA U ) Ban 8 olols ol e ey as )0 MFCC | S5
5 eoliiwl b GMM sl Jow ()90l (ol 2 egdle .0uS oo lowy 20l Sods 4 a2, (5395
o (o yiewd pie S 4098 o0 e (2lulid w2 )3 50 sobj alS Sl 5 g ool o0l
ool oS i lie 3 MFCC g, chd (oaizmas 5 5238 (o9 o3l ool gt sl o3 IS
4 Sislosl slaosls oo plxl sl jiolosl ;o .l oo soliiwl 381 couw ool g1, TIMIT
bl oals Sl o ,oSN aS” wisls lis bl .l oals (6 I3, 0nilo (5, 2 e O ja0
YAIZ L plpoals (2l 158l o (59, p ool ao o (p s o)l |y bas 5 & g0 4y oola]

RETHP

TMS320C5509A
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Abstract

Speaker identification is one of most important branches of speech recognition which
has many applications in speech-based secure systems. In last decades, many efforts have
been done in order to improve performance of such systems. Much of these efforts have
focus on improving recognition rate and have not paid much attention on other important
parameter such as hardware implementation and being online. This thesis concerns to
online implementation of a speaker identification algorithm on TMS320C5509A DSP

processor platform.

After intensive investigation, we choose spectral short time methos, especially MFCC
and LPCC for feature extraction and Gaussian Mixture Model (GMM) for speaker

modeling.

Simulation results in MATLAB show that MFCC method has higher recognition rate
than that of LPCC. Although MFCC has 99% recognition rate in noiseless conditions, but
in presence of noise it degrades dramatically. In addition, learning GMM models in noisy

conditions decreases the recognition rate noticeably.

Because of sensitivity of MFCC against noise, we used TIMIT noiseless database. In
addition, we had not capability to generate a noisy standard. In hardware experiments, we
directly loaded the program on DSP processor using JTAG cable. Results show that the

algorithm can be performed online. Maximum recognition rate was obtained as 78.6%.

Keywords:

Speaker Identification, MFCC Feature Extraction, LPCC Feature Extraction,
Gaussian Mixture Model, TMS320C5509A Digital Signal Processor
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