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The speaker can be recognized using the individual features included in each voice wave. It
is called the speaker recognition, which can be applied as a means of an individual verification.
This paper develops a software system named “xvlock” which can manage computer access
by the speaker recognition technique, and also describes the outline of xvlock and the perfor-
mance evaluation. The implementation and the experiments did only one standard platform,
but xvlock can be applied to the other platforms because of less platform dependency. The
For low quality input voice (8 bit u law, sampling rate: 8 kHz ) implemented xvlock achieved
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93.9% verification rate.
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Table 1 Difference by various platforms.

SunOS HP-UX SGI-IRIX | FreeBSD (PC/AT)
BE¥ | DAT-Link 2 R B
X lock 2w K xlock xlock vuelock xlock xlock
FEGFEIYYF | record | narecord | recorder | recordaiff —_—
audio device 8 bit 16 bit 16 bit 16 bit
TR p-law AR R aiff
BEAALE 3 8kHz 44kHz 16 kHz 44 kHz
e {eki PAE LEE LR PEE RLE
integer (16 bit) —— it Hif Hit swap
floating (32 bit) —— Hif Hif Hit no
——lIhEEHELTD

SUN : 810, HP : HP9000/715/80, FreeBSD : GATEWAY2000 G6-266

R (BEDTFALNTHI2L D) BIUFV AT A
DEFBERDP OFEEIRET 5 FTORERELRE
BRIl L T8/ X RET 5.
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http://www.T-NETIX.com/
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Table 2 Relationship between command options and environment variables.

option | FREEK HE EHERE (SunOS OHA)
-U XVLOCK_DEFAULT_CODEBODK | VQ &R 7 7 A V% CB.M32.N14.Sun0S
-N XVLOCK_NOISE_CODEBOOK MENRZ VT 7 A% | NOISE.N14.Sun0S
-X XVLOCK_XLOCK X Window System /usr/local/bin/xlock
figta<r V4
-S XVLOCK_S_RECORD FEEBEDFEIT YL | /usr/demo/SOUND/record
-L XVLOCK_L_RECORD RARFORETI~Y ¥4 | /usr/demo/SOUND/record
-F XVLOCK_CODEING EFHSL AR sox -U -b input.an \
AV AN -8 -w input.raw
-C XVLOCK_WAVECEP LPC 77 A+ 7 L%5# | ~/bin/WaveCep
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Fig. 3 Procedure of voice interval detection.
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KB, F£1LIGHRRL LIS, FRIEORE/NUS
BRAPERTHHDOT, {5 A1 THRS L HIZVQ
WHWEIERT VT ) X AH—ED S % il TI5a1C
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4. xvlock OEHFEIE

4.1 installation
xvlock DXy r—T DEIPN TS directory 75
ftp ZE TAFL*, LTOFMET install 479, &
HFEREOFEMRERICOWVWTIZ README % 281
5.
% gzip -d XVlock.tar.gz
% tar xvf XVlock.tar
% edit Makefile
% make install
Makefile TidfEf <> F 28 < directory Z & T
%. default Ti& ~/bin &£ 7% %. make install T
FBETV, BIUETMEROLODOATIEFE B
{720 directory (*/.xvlock/{CB,Voice}) %fEK
5.

~/.xvlock/CB EEETN

* B, —BABOWBPTHD,
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HBEETVOEIPN TS directory % command
search path IZ58% 3 5. KIC, LEICIGL THREEE
(£2%58) % ~/.cshre ZEOHTHRETH. #
o WS 2EHL, FH—o login directory % iV 5%
Haid, WSIHBL TRRE%Z 179 . ##L <id xvlock
DNy =D ,cshrc.SunlS R E % SEICT 5.

4.2 FEEE (FETTIOMER)

BILC T > CRIEAOTEEET NV EUTOL I I
ERT 5.

% xvlock -M

U &5 MakeCB X c shell Tiib&M7:fl
Bi7; shell script TH 5. BEEOIRICHE, BEEIC
FRENDTFAMNEREFLBELT). 1 HEID
BT 15 HEOBELTH. BT 50 BIFL TRT
$ 5. SunOS 4.1.3.U1 (S-4/IX) % A\WzgFEEe7
AR E T 2 MR 3 [RT X 9 ITERT
BEEHET VD codebook DX b IV IR HAI
5. VQEFIROKE S22 DL E, 99F (FH
PHHLAEL) BIXU 46 (FETWHWHLBY) &
b, BEEUVBLAEET)Z LT, FHHONY
N VEATBA T % DT codebook DIERLES % AT
EHT LD, ERSINAEBET VI directory
(7/.xvlock/CB) ICEPN 5,

4.3 KEfEd SUBRERD £ & OB FE

% xvlock

EARTHI LI HiSgREATHIZ L ICR B, BED
FERBY AT ATRYA 7 kY OEFIIEEED
RETEIMUTON TS LIEL TEEL T LS,
—RER R ERABIL TE~ A 7 ax 0L b3
MINTWVD EIERS RV,

4.3.1 <4 70K {EGRREE

A UKy BRHERD IO MHFESThR .
Z CTHEAFENEBICHSE (unlock) L FRkoFE
EERTSL. EEVLEBICAN SN R84, T
bbb, MYRAEINAFEAT-HF0THBL Xk
ERIIYA70F Y HERIN TR NI L2 BELK
TY5. ERRICENEFATT 200 EETH 2%

#£3 FHHEETIV (codebook) YERIEM (#)

Table 3 Processing time for codebook generation.

vQ HFHFIRD FEGHHL
R&& L b
16 45 20
32 99 46
64 173 92
128 297 | 128
TL—s¥ (7L—4) | 2820 | 1257
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BT, BB A 7 0k BHROMIEE 4
ZEDMETH 5.

% xvlock -noMicCheck
3.3 Hi TRz X 912, unlock DEIZFERT ABE%:
ANERE @ (Lo RANEEORSITHIET 5) 1t
§5EH, Do,

ZHEICLTK (8) TRET 5.
DT = aDo (8)

CCTHERMIZ a=1.05 LT3,

xvlock DEBIREO AT Y 7 ¥ -d & HVTHERIC
MELRETACLOTETH 5.

% xvlock -d 0.5

CDBMER 3.3 HDOANEEDFEET VICHT 5
LPC ¥ 7 AT LB X D2EAIHT 281 Dr
THY, REVECERETHLRELRLT LD, i
ADANEFLDRAL L TERBTLEREND 5.
—F, NEVERBRET S LAANTHDICEHSh
AUEEMDH 5. BRE VWX EDZ) LT,
HERETVERRE L FPELL T EGER AER
BAELL TR AEE% LI, lock L7z DD unlock
TERVEV)BEFBEET HUREN D 5. Mgk
DMPFTETIZLT, TOLHIRERLERT
5.

Dr O R EHFEICHEL T cohort EFRRE
ENTVDA, EBTZICTEEEF MY 3.
4.3.2 lock/unlock

<A Tk R ALE B LU ERESERIC
BT L7, RELBCTHE SN/ X Window Sys-
tem OEEMigE2 ~ >~ F (xlock) % MF, lock L7z
12 xvlock DHEBEEIC % 5. MS5HPOF—ANT
xlock D/XA 77— VNI L BB L, AT —F
WX BEFEDNET L aWHEaE, ERANOEEIIER
N, NAT—FIZXARIANFEFERTLEE,
EEADEEICRITTA. S CTHBEOERRICHEY,
RA7ORY L SREEOEFEANT S, 12750
SNR %*30dB M LD EFXMA 2 HUTTH 5354,
ANEBEFRICLBRHEE 1T T xlock x BEEITT 5.
SNR PMEVIEAIEY A 7D AL vy FHFE Ao Tnizwn
WHEMD D 5. FEREOANERIC L T EERE
DETOERMEYSD 5. BIF2EENAN SNG4,
EEIC X BB LT, FEINNT xviock %
TS5, FHINIZBEIE, ) —Exlock 71
7oL EETTS.

FERGE % Az X Window fi$E ¥ A 7 & xvlock—B5 & O FHE 3137

AN EEBENNRR B LI RO H1L
R -01CiE, RESLICEBETVRERL, &
B option THAT A2 EF NV EIRETAI L THT
H5.

% xvlock -U ~/.xvlock/CB/CB.Sun0S.DAT-Link

5. xvlock Ol
5.1 FEEDRUAER

HEFTEROERSMGLT4 IIRT. TEERD
M2 DWTIE SunOS THOMAZEEL THREL 2.
EERIZIE 14 NOFEBEE A, EFIIE50 5K {4

DEZTEIC1IHEFEL LTS TR IO TREFESEL.

R4 FEEBIEDOEERSEMS

Table 4 Experimental conditions.

AEER BHISALELA
&I 20 EEIHR
FEHERE EYE AR E AR NE
(7143, T% ] 47, T3] 47
147, T2l 7,151 47
TbE Al
[#) 47,78 47,172 ] 7
nEl 7, Nl 47
BIEREE A1 [RERERLY ]
KEE 1 EBFE | T4 2 [HOEROXK]
et 8 bit u-law
EAMLE B 8kHz
VAN - 32ms (256 )
AN} i 16 ms (128 )
fode ik d NIVIR
IR (1-0.97z71)
Fidh LPC 77 X b9 254 (k¥ :14)
VQ HHWRIERE | LBG algorithm
VQ BEAREE LPC 77 A+ 5 Ak
a—2 1 v N
WS SunOS 4.1.3.U1 (S-4/IX)
v A7 aky HP #t Headset Microphone

Table 5 Results of speaker verification experiments.

FEGDHHL DY
2Rl (%)
VQ HFEHIRYT A4 X 16 32 64 128
FE1 88.7 | 94.8 | 91.2 | 91.8
FE 2 90.4 | 92.9 | 92.6 | 93.1
Yy 89.6 | 93.9 | 91.9 | 92.5
FEYHHBLRL
Rl (%)
VQ HHEF A X 16 32 64 128
FE1 85.2 | 84.9 | 88.2 | 87.4
FE 2 76.9 | 84.1 | 84.6 | 89.3
3 81.1 | 84.5 | 86.4 | 88.4
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