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SWT . %fnvs(&ﬁ/%A/D TR LUTHERLECHDASR, #
(A i{n%‘ﬂtﬁ#%%i%n*bto\ BE®Zx~<s b VENT &
kE?%mMﬁﬁLTF“tDTéu&#MET%D\;@&
AFTAZLEPRIRKERMBETH 2, T, COEDIRERE
FHY 7 b9 xT7Y—Jv(SpeechTools)BFE L T & 7,

peechTools it < HKUNP%OS&?%Jﬁ%iﬂﬁHﬁ?éu&#fé\Eﬁﬁﬁ'
RBELESBEOT VT YU LE3BE—DA V9 7 2—X2BLTHEHAECTCESa< v F

EJZ
Eb@?—ﬁ%ﬁ@*%%%ﬁol—r4UTJ&%nb%ixéi4 "IV &0
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LT, SpeechToolsGij(%tk—O@

T%ﬂt:v/#@%‘“ﬁiéb‘( £t
ODHMIHMBATE S LSICH - T W B,
TR, acat (TRAF —F -5 54
Y5 T AF—F —F ADEHE) | bealce
T) . V(BEEAXA FVF—~5 D7 5 —
&) . separate (T X+ —F— 4% 0%
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SpeechToolsit. MW /usr/local/stic4 YR b—N&h, a2 Y FEa—5F 42 Y54
it /ust/local/st/bin lc4 YA b — N &E&NZDODT, EEBEOF—ALF 4 LI PV D7 74
J " .login’ % '.eshre’ ®a=w Y FOH —F R, fusr/local/st/bin% 0 X i3
IR oW, /. S4T30V E~NwFTF 7740 THEN/usr/local/st/libé.
Just/local/st/includeic 4 ¥ A b — V&N TB Y. SpeechToolsD 54 75 YU EHWT
Thicazs Y FERAESTIBAR,. ChoD0F 4 V7 PYRKEBRLRBRIAIER ST W,
G # e . SpeechTools®D = = 2 7 Vit /usr/local/st/manic 4 Y A F =W ENTW3B,

A D B

AR, s ELrhoERENLT WS, E2ETIH. SpeechTools®D 2= ¥ FTEHI
TW3—BLABAAEAEARARCHBEL. BABE T Y=V 7 YT Fick 2H FHH
O WTHIHT 5, £ 3ETIE. SpeechToolsoxz—F 4+ Y F 4 icBELT. E4ETIE.
SpeechTools® 5 4 75 Yt L CHBEIcENLEFNHET 2, FEEETR., $&HEL
TSpeechTools DB R ESR O FHEFic>WTB~NE, LT, fIFicil==a7
NVNVOBTkRE=R = 2TV ELIT .




¥o2&E o=y FO{FEWHE

CDOETIE. SpeechToolsD B Daw v FTEHERTLWEI—BELALEEHFES.
EABREDCHABLES T THBET 2, BAFE TR, —ELiEHAERL>WT, BHET
. fMARAZEZELCLCHEVAZEHHAT 3,

2. 1 fHuwFH (EXRE)

C ©SpeechTools® I =Y FOB I, —BLABLFETHS> CENTE S, UTF
OHMIFTR. TERP L —FBPATNLTVEIHEST. % BNIXoF ey bThh 2 —
‘ﬂ:‘@}\j]%{ELTL\Z)o

QUNIXO T2 Yy 7 OB TWERETas Yy FE2ATT %,

% fft run
Caleculate DFT running spectra.
usage :: fft_run filename

fft_run -o arguments

Defaults are as follows.
SAMPLING FREQUENCY : 20.0 kHz

WINDOW LENGTH : 30 msec
WINDOW TYPE : HANNING

FFT LENGTH : 1024

FRAME PERIOD : b msec
PREEMPHASIS : 0.98

INPUT FILE NAME : TMP.DAT float
OUTPUT FILE NAME : TMP.DFT float

gw v Rz, BHELESMIEFEVEE /S 2 — 5 OBEME (default value) % B H I %

Tt 5o |
Calculate DFT running spectra.
I, a7 FPOBHBERRIFETH 5,
usage :: fft_run [options] filename
fft_run [options] -o arguments

IhPB, a7 VYFOBWETH 3,
BTy FR. S A= 2FBD, BT LREFESIBESL TV B T 7
YREMI EER, T A - EEELTEDRI AL S B 0,

T Y FItlR. KEL DB T 2BOVOBEVWERS 2, o7 Y FOB|IHIKT v 1 V&%
BEz2HhEE. —0%28542.UF. 52 ~2%2a3=3 Y F54 VOB BKEEALBLHET
Bho CHOLDHEEBUTAI A~ OEEEEL. 37 Y FEETT 5o

UTic, ¢35 2 — 32 Ol ERT,
SAMPLING FREQUENCY : 20.0 kHz

WINDOW LENGTH : 30 msec
WINDOW TYPE : HANNING

FFT LENGTH 1024

FRAME PERIOD : 5 msec
PREEMPHASIS : 0.98

INPUT FILE NAME : TMP.DAT float

OUTPUT FILE NAME : TMP.DFT float



NS5 A=, LToREATEET %,
N5 A — s fHE B # 2 % v b
o & 2
SAMPLING FREQUENCY : 20.0 kHz
T3 . SAMPLING FREQUENCY A8/¢35 X — 5 & T, 20.0 H{ET. klz BWEHTH 3, o 2
YMR.ES (#) »oRITECTHD, a9 Y IFE2EFTTEEEE. 224 v P 2ESE
ah b,

@S A -2 T4 NVIEEHEEAL,
% fft _run > envfile
Calculate DFT running spectra
usage :: fft run {options] filename
fft_run [options] -o arguments

Defaults are as follows.

NS A= %RTrANVKE—HEWOALIKIRY 514 v 2 ¥ 3 v(redirection)®{d 2,
VAV vavitdk-T, BEENDEE (stdout) KHADEN TV DB T 7 4 vic
EXxAFEN D, TITHEBETNEIE. "Defaults are as follows.'DATFT O IT# i) i
HAEFBCHAOIhATWBE EWS T ETH B,

EE?}]

% cat envfile
SAMPLING FREQUENCY : 20.0 kHz

WINDOW LENGTH : 30 msec
WINDOYW TYPE : HANNING

FFT LENGTH : 1024

FRAME PERIOD 1 5 msec
PREEMPHASIS : 0.98

INPUT FILE NAME : TMP.DAT float
OUTPUT FILE NAME : TMP.DFT float

IhE, 2F 4 v 2> THRELTELDEZRTET %0
% fft_run envfile

..........................................................................

..............................................

1120
Z Davwry PR, EfTFT23ELEE ., BEHAEFBCRREL, EBICIEE
EHEEERRT B, BER. 5 ODHILEFELIARERNV-—TOREEEDLTY 3,
B—o0oA Tz viEMHEI,
E15HIL—o0%2fEET B E. a3V PR, 774 VEFHESTCEEELXLE T 2

CEMNTED, COFVER. By VIX ) FPE2FEHRHLT y FMEATFRS &
EICEYTH B,
% fft run -o "FRAME PERIOD : 10 msec” "FFT LENGTH : 4096"

NS A -3 FOREEIPEDLDN B, \
T 55 A~ DOEFREDLIBZ VY, 2HLESELIBREBOFEBEFEY &
23°4
)t._

TR, AXFENCFOXRF 2T > T3,
ODEETEHEZEET A, ~/. s trc 2FHT 2,

i




ERAICDVT

Ravwy FOLEHZE, BBLIFEULEOTIpe _runZ2ficLTZHZ IO
T T %5, 1 pc_T1TundZTEERILIZE ED K,
%1 lpec_rtundZ
ZE 4 B K HEME | HEA4r

SAMPLING FREQUENCY AR AL BB 20.0 kiz (@
WINDOW LENGTH SMEE 30.0 nsec | @
WINDOW TYPE S EOEH HANNING ®
FFT LENGTH DFTOEZX 1024 )
FRAME PERIOD g7 v—s0BH 5.0 nsec |®
PREEMPHASIS BEEEFAD S A -5 0.98 ®
ORDER OF LPC BIETHIGE O R 16 D
INPUT FILE NAME ATIDF— %7 74 Vg TMP. DAT| float
OUTPUT LPC FILE NAME HADLPCF— 35 D7 v 4 i TMP. LPC|float|®
OUTPUT ALPHA FILE NAME (B O0BETFTHRED 7 » 4 V£ TMP. ALP|{ float|@®

Qitir. BFF—0BXRILBABEREEET %,
Qitik. oMBEZETET %20
@Qicit. UTOo b0 oZEIRTE %,
RECTANGULAR
HANNING
HAMMING
BLACKMAN
BARTLETT
SINC
DI, 2"ODEDBHETH S, L. BEXNMEABEXSMERE LD B ECRCTH
o nd, BRIV,
Oitl. o7 v—sfH%2EET S, bL. DRBEELIDSEVEEGR. K7
V—4Ad, BERODBTT VW EILR B,
@d\%ﬁﬁﬁmﬁ?%%ﬁf\0~1@ﬁ%m600%%i6&%ﬁﬁﬁbﬁho
®OWiIcE., 774 VWEZEHZALIN, B ENhF—9sBoONAF Y 27 740
Thd, BE. BEEF— s RMBELTHEshort2HWEN, a v FOBEAMNTloatTdH 3
Ba, BUOPSELOBNA2ETFT 2 LHBNRKER LT 7 74 VERAE XT3
B 5 75335% (2L < ik, %:7/#@7——;711/’&5‘?53“9"6;3:)0it\77/{)1/%

@%ﬁmﬁbfu W NRTIEET BRI ENTEIN, Bl E ( ~ ’
L) EHOWTHE R TIEET AL TE DL, BB, v4wrﬁ—r%§¢%%
YE(C Ok, 27 ) . ARV,



2. 2 fvg USHRE)

Bz, BLOF— 4 %2 —FRBEULHAETOHLALD, 20k, 55 —FOLHET
Eﬁotﬂvf—y%%mTé&%%ﬁotD&\ﬁiﬂ&ﬁ%% B L CIT D & &
BE bbb, COBRT—BOFENBUEOI &%y F (batch) ULFE & E 5,

wmzmﬁﬁ%uﬂ@%ﬁmac&ﬁgi&roru5b Ny FUMEEITRIES
ity =2V 22 Y 7k (shell sceript)ZFH Wa OB EHER ﬁﬂE'CZ?)%o vz EZUNIX
ODHUEWB L2 —F—A VI —Tx2—AXZTD DTHD, 2—F—DLOEREBR LT

EFTBE2DTHbo

BOE DARV—F 4 YT VYAFAERERD, INIXTR., Y=V, —D2D =
VFETHAD., DD, INIIKRELD Yy 2 VHBELET 2. RENB S D EL T, s
(BourneY = Vv EHRBRBERR y=1rEWVWS) Ecsh (CYr=nrEVD) BHbd, V=
27 YT PER, Vv VOXERE-TERT BT RSS560EETHS,

ST = aT AT, YAk ecshZE2HWVWE, UITF, BB LicB->TwL S5h
Dcs hOFWE%EMA 3. L IXIEFE [Anderson & Anderson, 1986]icwWF %, #
ZiE. 77 ANVERELT, Y2 VEETTIORIB. 774 VEHTHEATDOIETE 21T

e 5 4

Kb#fﬂﬁﬁbﬁmgkﬁ&ﬁ CCTREBIALIIZ VL,

LI TRRZPARBOCHERLIOTH I, CHOoDLDODREXRNITSDOTH D,
ﬁééﬁéc&kioT§<@@%fC&ﬁTééoioT\CCTWDth%%L
BT B Ex2EID 5,0 .

B & Xk

Anderson, G. and Anderson, P. (1986) : "THE UNIX C SHELL FIELD GUIDE"
HOEKE—H., RRKREE, ~—VF VAT 4 THW




[(#78 1 : DF T4oi]

[dft. esh]

#! /bin/esh ~f

set DATA = TEST

fft_run -o\
"SAMPLING FREQUENCY : 20.0 kHz"\
"WINDOW LENGTH : 30 msec”\\
"WINDOW TYPE : HANNING"\
"FFT LENGTH 10247\
"FRAME PERIOD © 5 msec”\\
"PREEMPHASIS : 0.98"°\
"INPUT FILE NAME : $DATA. DAT short”\_
"OUTPUT FILE NAME : $DATA.SPC float”

c s h D& .

FF.HEI1ITEHTE., c s hZ2HHTBIEZEELT VWS, TE R, BF. &
W (aArvb) 2FEbDbETV, 774ANVO—FRODITIC $! /bin/esh - Ll d % &
MTC®774w%\csh@KEkﬁofﬂﬁT§ Do, BEITEN3EE2EKRT
2, cshZ 2FH>LERMTHEITHRIAZENLRTNRLER STV, L. TOFTW
774w®%Iﬁﬁmﬁh&§dcsh@ﬁ%ﬁ@%f%ﬂhmf\XEWKI§~ﬁ
E L5,

'3 ‘esht DA TS vz T, ZBLcshEREHTAEOEEEKGT S, ¢ s hit.
BEH., 22— FDR—LF 4 VI b)Y 4 8H2E .eshre’' 774NV EFRALE., B3N 3
B, -f'F 7T varvEHFIFTBLlE eshre 74 vEmERWwoelEBIN S, O
Eick»T, "Leshre 774 vicidRENntkxz 4 ) 72 (alias)BEOFEHREIR. EHiICK
LW, L L. BELH (THBvVEH) B, Te 2 EREBIcHAINSL 0T,
MzE. BELZHD1 D TH D path" DIETFR. AN %,

v VEKETERT HIE
‘set’ Bl o TEHAEERT BT,

set THH = H
ET B, fHiIR, BE. XFEW. U rBH B, YR DMI.
ELN B, &2 TR,

set DATA = MAU10018
"DATA' & WD E L IT MAUL0018 E WA X FEFIBRASINTWE, BHEFHT 2 & &
BEHLORICIEE 'S 21 32, "$DATA.AD" &' $DATA.DFT . FH FHh . "MAUL0O1S.
AD' & " MAU10018.DFT ICWIH L TW B,

o

g (L

b

0E' ) ik o T

—fTieH B il

EE N, Nw I RS aTHBo csh TR Nw 725 vallkoTHEENIK
Ta2BIB3ENTEDL,’ —0’ A7 vaviffisztsEd, 1ITE2TCTOREE:E
#Eﬁnﬁaéﬂmmﬁ\NvﬁXﬁy;mioT~o@ﬁ&wanmmbmn

BB, 239 FR —x’ 7 vavEBIZE, vV RIT YT FEFLOBEF]
BEIDIEN Yy VP AS VY 2FBESTNS A -2 BEERNEE (stdout) it &4 %,



[#ZE 2 : L PCH]

[1pc. esh]

#! /bin/esh -f

foreach FILE ( $% ) .
set DATA = S$FILE:r
lpc_run -0\

"SAMPLING FREQUENCY :020.0 kHz"\L
"WINDOW LENGTH : 30 msec” \L

"WINDOW TYPE : HANNING” N\

"FFT LENGTH 210247

"FRAME PERIOD : 5 msec”\\
"PREEMPHASIS 20,987\

"ORDER OF LPC : 167N\

"INPUT FILE NAME : $DATA. DAT short”\L
"0UTPUT LPC FILE NAME : $DATA.LPC float”\L

"OUTPUT ALPHA FILE NAME : $DATA. ALP float”
end

a2 v FylEKoELE
2TV IFTFPo 7 7 ANVEERELILVWEENILHE, 'k, axyFiFoy x
FLTIRE 3, "$%# 3. cshTli. 27 Y FITOYRINTH D, BNt~z &
2w v FiTT. U ToRRicANTENB &
% lpc.csh FSU10018. AD FKN10018.AD MAU10018.AD MHT10018. AD

"$1"43 . PSU10018.AD. "$2' 43 . FKN10018.AD. "$3" & . MAU10018.AD. 84" i . MHT1001
8. ADIC T B

. S & Sargv[1]' R S i $x & Sargv(*] . RENEIDPELEKRTH 3,
targvV  EWVWOHZEHE, c shDETHODPUDEBINTWVWERZEKYVXNThH B, &
DEA I, cshOFETHODULDTERINKEERLE > D S,

—f I, VRO nFHEHZEZEHE T B E &3, SEHELZIN) L. YR FDODE XL,
"SEEHE LT hEE VW,

BlZIE. UFTOX>RIEDNHETH 5o
set list = (abecd)
echo §$list
b ¢ d
echo $#list

echo $1list[2]

O 3% &~ 3R M 3R 3R

BoERLETOLESA

BORLHEITEESZ EEITE., "foreach 2 @>ONB 1 >DHFETH %, foreach' I3
‘end’ FETEROVRULETT %,
"foreach FILE ( $% )" TH . 'FILE BKZEHKTHD. VX FDOFREIIERXR. B—1t
ENTHITLe VRAMNBZERR > LBAETION—-TRETT 3,




(PIAE 3 : w—wnz7 40Nz Yrs]

[1pf. csh]
#! /bin/csh -f
set LIST = “cat TEMPLATE
foreach DATA ( $LIST )
Ipfl -o™\\
"SAMPLING FREQUENCY : 20.0 kHz"\
"CUT OFF FREQUENCY : 100.0 Hz"\
"INPUT FILE NAME : $DATA short”\
"OUTPUT FILE NAME : $DATA.LPF float™

end

A7 74 Vv SDODAN
A7 s A4V T7 r A4 NVEZDOYRPEEAAATEITT I ICIE..
set LIST = “cat TEMPLATE"
EF B, TICTLRBE TR, N9 2 x—FTHO, Ny x—FrTCHEETNINE
iz, cshick-THMENBZ, TIE7 74V "TEMPLATE 2 HAHT+ 2. HAOsh
HAEMN, ¥ "LIST cfRAadh 3,
Fh Aoy FeEITLTZEHIRATZICR, UTofKicdshiFBE v,
set LIST = “1s #.AD"

L
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[pitech. csh]

#! /bin/csh -f

if ( $#argv !'= 8 ) then
echo "usage::”
echo "pitch.csh filnam
exit -1

endif

¥

set DATA

set MIN

set MAX

b

pitcher -o\\
"SAMPLING FREQUENCY :
"WINDOW LENGTH
"WINDOW TYPE
"FRAME PERIOD
"MINIMUM FREQUENCY
"MAXIMUM FREQUENCY
"THRESHOLD POWER
"POLARIZATION
"INPUT FILE NAME
"PITCH FILE NAME
"POWER FILE NAME

$1
$2
$3

HRkIGL T .

LIFLIE. avw vy FSA v o srd
SRR BOT7 4 VEEY y FRIKOREK
EhbdEWnwIHErERBVWEIK

c S hh®PCEEREEF--TT v 35 A
WhEzENTClLE-Tbh, FARIEZL
DFBEENEL DB, 5| BVXAIOIEE
LERI 25| HoBBE-TH, EfTL
Bl Bo¥EPEE->TWhkoFWHAEHHEK

e min-freq[Hz] max-freq[Hz]"

20.0 kHz"\\
30 msec”\\

: HANNING™\

5 msec” \\

: SMIN Hz"\\

: $MAX Hz™\L

: 40 dB"\,

AN

: $DATA short”\\

: $DATA.PIT float” \\
: $DATA. POW float”

ATHFELIVE &8
&

bbBo OB T,
RPNOBABEFEHEIEELTWVWS

O UEBEBSEBbH D
‘S5 Ao ESENTL
Yo TWwWWEFEhTLE
55083 EEV,

&N
F -
I
EJ AN
7w 5 A4 208 BHERBE




(I8 5 : F—soWowL]

[cut. csh]

#! /bin/esh ~-f

echo -n "Please input a file name : °

set DATA = $<

/bin/ls ~1 $DATA

if ( $status ) then
exit -1

endif

echo -n "0ffset {byte]

set OFFSET = $<

echo -n "Length [bytel

set LENGTH = $<

#

subset ~o\
"SOURCE FILE NAME : $DATA™\
"RESULT FILE NAME : $DATA.CUT"\\

»

n

"SIZE OF ARRAY : 1 byte”\\
"OFFSET : $OFFSET™\
"LENGTH : SLENGTH”

SHENKKHERHT 21}
"echo -n' i, A v E—YEHALALBICRTLRVWIEZERDT, TLT, "$C I
Lo TANTERFDo
set DATA = $<
ANENLXFEFREH "DATA R Adh 3,

LHEHKE T2

D XAIBHFHET. csh'@%)’%ﬁﬂ’]k&\_@%ﬁﬁjL_&i)VC%Z)fP\::EE!’] L
ZITRIEEFRBLBUNERSBVDORANIZAEFTH S, ¢ s h Tl AN 2%
AFBT L LOOBEN, SE0HBEINL TR VIRV,

BEROa2Y FERPERBICETLERE I DEZEIPOBZIREB. ZH " $status’ 2

B3 5%
/bin/ls -1 $DATA
if ( $status ) then
exit -1
endif
"bin/ls =1 $DATA'IC Xk » T 7 v 4 VEZARYZL, Do 7 74 VOESIE2FHEHICE
RLTWVWE, L7774 NMBEELEL- & &, "$status” ICRODUADODEFEE A
S TW3, WIXOFE Davw vy PR EFERTLALLEEROEZ, EFRTULRLEERO
PADOHEREST LI >TW3B,
K227V THHETZaw Yy FPEELR, COBHlIEE--T. EERTLREEEZR
0%, BERT LR EER-1A2ET LI LT >T WS,

X



(Bl 5 : A3 Y177 40DFERK]

[atobi.csh]
#! /bin/esh -f

cat << EOF > TMP.ASC

0.0 120.0

1000.0 100.0

EOF

#

atobi -o\
"INTERPOLATION METHOD : LINEAR"\
"TOTAL LENGTH : 1000.0 msec™\
"FRAME PERIOD : 5.0 msec”\
"TIME COLUMN 17\
"DATA COLUMN 27\
"INPUT FILE NAME : TMP. ASC ascii”\\
"OUTPUT FILE NAME : TMP.OUT float”

#

/bin/rm -f TMP. ASC

ETF#; @ﬂm
TFRFFa2AYbr (HHPALXE) EH, cs hPTXEBEZHEODRALHFETH 5, A
‘fli\
cat << EOF > TMP.ASC
0.0 120.0
100.0 100.0

EOF
COWHMB, ETFF oAV THD, BF KB AYSAVYyTOANTOUDEZ RTE
ETF b 'cat < BOF' X XFEF] "EOF BL B FTCE2HARLAT, ThrxHhd %, &
OB TIL. "cat << EOF > TMP.ASC' & o TWB DT, HARYSFA VI vavick-
T7 74NV TMP.ASC Ic i &1 %,

a2 v Flatobi' . 7 74 V' TMP.ASC 25 BAA T, BEESEIL> TN F U 4
F— Y AVERT Bo 77 ANV TMP.ASC OE 1FIHIREY% [Bff :msec] T&HD.
F2HEHR,. BASHhoE (MAREBERABAEROME) TH 5,0




FI3IE a2-—-54UF 4

C@ETH\%%@%Mﬂij4UTJ%Fﬁ?50;QT%ﬁ?51*?4U
F 4 DFVWAER, BE2ECHHLALFELELELR 2T, FLA B, &2 T7Va8E
A i A el R

3.1 acat,/bcat

acat TR2AF - »rot+) s EX~DLTH
bcat NAFY 4 EADLSTRAF-—FERA~DOLH

T 7A4ANVDF 4R ELTRES T BE2EHD S,
« 7 X%+ — (ascii) R
TAF—NFTHEREANFFRAPMNELTHERI I CENTE, BBEHIFEVRLT W,
AW, emacsPviR EDZFA v 2 2FE->-THEETAHIENTE 3,
- N4 F Y 4 (binary) JERX
HET7TRAF—XFEFTEREINFFRAPELTEILENTERVWDOT, LTV
M, 3 vRI PEF—2RETE, . BVRINVTTF -7 0HHBFEZNTE 5
WA F Y RO F— i, char, int, short, long, float, double™ EW &H 3,
SpeechToolsTik, 7TRAF—EXooF—s &1 r ) s ERXoF—sHicdbd, 72
F—/ 4 F Y s HTF - OEREZacatEbcecat TITR I,

c vV NAFY 4 F—- A O L

shortBl oA+ Y 4 F— 21 FE {'%T':'@)\t[jjjh:ﬁih L, floatB D4 + 1) 4 7 —
S REESTFICX ofﬁ&é @T\HM@JWNmmiuﬁﬁﬁézgﬂ gL
HHE LR, . cVEREBAFGH ELELF—FVOBREZIEETAHIENTE S,
3. 3 merge,/ separate

D6k &

mer g e
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SpeechTools(1)
Utility(1)
acat(1)
alp_fmt(1)
alp_spc(1)
atobi(1)
autocorr(l)
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bealc(1)
bceat(1)

bpfx(1)
cep_dist(1)
cv(l)

dcep(1)
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dft_forward(1)
dft_inverse(1)
dft_mel(1)
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differential(1)
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euclid_dist(1)
fft_run(1)
fileshuffle(1)
find_zerocrs(1)
fmt_smooth(1)
ftrack(1)
hpfi(1)
iir_response(1)
integral(1)
Ipc_cepst(1)
Ipc_rev(1)
Ipc_run(l)
Ipf1(1)
Istsq_smooth(1)
make _pair(l)

median_smooth(1)

SpeechTools

SpeechTools Commands INDEX (1)

SpeechTools — a powerful workbench system for the speech researcher.
acat, beat, cv, bealc, merge, separate, smath — utility commands of SpeechTools
acat — convert ascii data (from ’stdin”) to binary format file.

alp_fmt — Formant data from the alpha parameters of LPC method.
alp_spc — Calculate spectrum envelope from LPC parameters.

atobi — Convert the ASCII table to binary data.

autocorr — Calculate auto-correlation.

autoseg — Automatic segmentation,

bealc — calculate a basic arithmetic expression ( +, -, * /) on binary data.
beat — convert binary format files to ascii data (*stdout’).

bpfx — Band pass filter to eliminate noise components

cep_dist — LPC Cepstrum Distance.

¢v — convert between binary data formats.

dcep — Calculation of spectrogram movement.

dft_bark — Convert the frequency axis from [Hz] scale to [Bark] scale.
dft_cep — Calculate DFT cepstrum smoothed envelope.

dft_forward — Transfer time-domain data to complex data.

dft_inverse — Transfer complex data to time-domain data

dft_mel — Convert the frequency axis from [Hz] scale to [Mel] scale.
dft_one — DFT one frame data

differential — Differential calculation.

emphasis — Self differential filtering.

euclid_dist — Calculate Euclid distance.

fft_run - Calculate the DFT running spectra.

fileshuffle ~ Shuffle file lists,

find_zerocrs — Find the zero crossing points.

fmt_smooth — Median smoothing for formant data.

ftrack — Formant Tracking by LPC method.

hpfl — IIR high-pass filter.

iir_response — Calculate frequency response of IIR filter.

integral — Integral calculation.

Ipc_cepst — Calculate LPC CEPSTRUM.

Ipc_rev — Calculate moving-average parameters.

Ipc_run — Calculate LPC running spectra.

Ipfl — TIR low-pass filter.

Istsq_smooth — Smoothing by least square method.

make_pair — Making Pairs.

median_smooth — Median Smoothing.
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merge(1)
noise_wave(1)
npulse(1)
parcor(l)
peak_pick(1)
pitcher(1)
power(1)
pulse(1)
residual(1)
separate(1)
sig_wave(1)
smath(1)
spc_dist(1)
subset(1)
syn_alpha(1)
syn_cascade(1)
syn_parcor(1)
syn_pole(1)
syn_zero(l)
taper(1)
transpose(1)
winfun(1)

zerocrs(1)

SpeechTools

SpeechTools Commands INDEX (1)

merge — merge ascii streams

noise_wave — Generating a band noise.

npulse — Generating a pulse/noise source.

parcor — Calculate PARCOR parameters.

peak_pick — Peak-Picking for formants.

pitcher — Pitch extraction by auto-correlation method.
power - Calculation of power with window normalization.
pulse — Pulse generation

residual ~ Calculate residual error.

separate — split an ascii stream

sig_wave — Generating a simple signal waveform.
smath — calculate arithmetic functions using the standard input/output stream.
spc_dist — Calculate Spectrum Distortion.

subset — Cutting a subset of the file.

syn_alpha — Synthesizing with alpha parameters
syn_cascade — Cascade formant synthesizer.
syn_parcor — PARCOR Synthesizer.

syn_pole — Single formant filter.

syn_zero — Single anti-formant filter.

taper — Tapering the data.

transpose — Transpose array (X <=> Y).

winfun — Generating time-window functions.

zerocrs — Counting the zero cross points.
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Utility

Analysis

DFT

acat(1)
bcat(1)
ev(l)
merge(1)
separate(1)
beale(1)
smath(1)

peak_pick(1)
pitcher(1)
power(1)
zerocrs(l)

dft_bark(1)
dft_mel(1)

dft_cep(1)
dft_forward(1)
dft_inverse(1)
dft_omne(1)

fft run(1)

Distortion

Edit

cep_dist(1)
euclid_dist(1)
spc_dist(1)

autoseg(1)
subset(1)
taper(1)
transpose(1)

Experiment

Filter

fileshuffle(1)
make_pair(1)

bpfx(1)
emphasis(1)
iir_response(1)
hpf1(1)

Ipf1(1)

SpeechTools

SpeechTools Commands List(1)

acat — convert ascii data (from ’stdin’) to binary format file.

beat — convert binary format files to ascii data (*stdout’).

cv — convert between binary data formats.

merge — merge ascii streams

separate — split an ascii stream

bealc - calculate a basic arithmetic expression ( +, -, * /) on binary data.
smath — calculate arithmetic functions using the standard input/output stream.

peak_pick — Peak-Picking for formants,
pitcher — Pitch extraction by auto-correlation method.
power — Calculation of power with window normalization.

zerocrs — Counting the zero cross points.

dft_bark — Convert the frequency axis from [Hz] scale to [Bark] scale.
dft_mel — Convert the frequency axis from [Hz] scale to [Mel] scale.

dft cep — Calculate DFT cepstrum smoothed envelope.
dft forward — Transfer time-domain data to complex data.
dft_inverse — Transfer complex data to time-domain data
dft_one — DFT one frame data

fft_run — Calculate the DFT running spectra.

cep_dist - LPC Cepstrum Distance.

~euclid_dist — Calculate Euclid distance.

spc_dist — Calculate Spectrum Distortion.

autoseg — Automatic segmentation.
subset — Cutting a subset of the file.
taper ~ Tapering the data.

transpose — Transpose array (X <=> Y).

fileshuffle — Shuffie file lists.
make_pair — Making Pairs.

bpfx — Band pass filter to eliminate noise components
emphasis ~ Self differential filtering.

iir_response — Calculate frequency response of IIR filter.
hpfl ~ IIR high-pass filter.

Ipf1 - IIR low-pass filter.
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syn_pole(1)

syn_zero(1)
Find

find_zerocrs(1)

Interpolation
atobi(1)

LPC
alp_fmt(1)
alp_spc(1)
dcep(1)
ftrack(l)
Ipc_cepst(1)
Ipc_rev(1)
Ipc_run(1)
parcor(1)

Misc
autocorr(1)

differential(1)
integral(1)

Smoothing
fmt_smooth(1)

Istsq_smooth(1)

median_smooth(1)

Synthesis
npulse(1)

pulse(1)
residual(1)
syn_alpha(1)
syn_cascade(1)
syn_parcor(1)

Waveform
noise_wave(1)

sig_wave(1)

winfun(1)

SpeechTools

SpeechTools Commands List(1)

syn_pole — Single formant filter.
syn_zero — Single anti-formant filter.

find_zerocrs — Find the zero crossing points.
atobi — Convert the ASCII table to binary data.

alp_fmt — Formant data from the alpha parameters of LPC method.
alp_spc — Calculate spectrum envelope from LPC parameters.

dcep — Calculation of spectrogram movement.

firack — Formant Tracking by LPC method.

Ipc_cepst — Calculate LPC CEPSTRUM.

Ipc_rev — Calculate moving-average parameters.

Ipc_run — Calculate LPC running spectra.

parcor — Calculate PARCOR parameters.:

autocorr — Calculate auto-correlation.
differential — Differential calculation.
integral — Integral calculation.

fmt_smooth — Median smoothing for formant data.
Istsq_smooth — Smoothing by least square method.
median_smooth — Median Smoothing.

npulse — Generating a pulse/noise source.

pulse — Pulse generation

residual — Calculate residual error.

syn_alpha — Synthesizing with alpha parameters
syn_cascade — Cascade formant synthesizer.
syn_parcor - PARCOR Synthesizer.

noise_wave — Generating a band noise.
sig_wave — Generating a simple signal waveform.

winfun — Generating time-window functions.
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NAME
SpeechTools — a powerful workbench system for the speech researcher,

DESCRIPTION
SpeechTools offers a collection of speech processing tools, both as stand-alone commands and as a
library of routines. SpeechTools has three categories: commands, utilities, and libraries. Commands
are stand-alone commands, which share the same usage (described later), Utilities are also stand-alone
commands, which are concerned with conversion data format. Libraries are library function routines,
which support a C-language interface.

[Commands]

All SpeechTools commands share the same usage and syntax, Basically, commands accept three
usages:
% command
or
% command parameter_file
or
% command -0 parameters...
The first form prints a list of the parameters that the command needs to run, together with their default
values. This list can be redirected to a parameter file:
% command > parameter_file '
After that, the parameter_file can be edited, and fed back to the command using the second form:
% command parameter_file
The command then runs using these parameters.

In the third form:

% command -0 parameters...
parameters are specified on the command line and the command runs using these parameters. In any
case, parameter entries obey the following format:

PARAMETER NAME : VALUE UNIT # COMMENT

Each parameter entry must be on a separate line. Spaces are allowed in the PARAMETER NAME, how-
ever, spaces are not allowed in the VALUE field. The UNIT field may be required for some parameters,
in which case they are checked for validity when the command runs. Mismatching UNIT field causes a
wamning message. Because some commands support an automatic converting when the command
reads/writes data from/to files. The COMMENT field is introduced by a "#’ sign, and finishes at the end
of the line. The COMMENT field is an optional note and is ignored when the command runs. Max-
imum line length for a parameter entry is fixed at 128 characters.

Example:

SAMPLING FREQUENCY : 20 kHz

INPUT FILE NAME : TMP.SRC short # short integers binary file
OUTPUT FILE NAME : TMP.OUT float # floating point binary file

Using the third form, the same parameters specified on the command line or in a shell script:

command -0\

"SAMPLING FREQUENCY : 20 kHz"\
"INPUT FILE NAME : TMP.SRC short™
"OUTPUT FILE NAME : TMP.OUT float"

Parameters may be specified in any order. Some or all parameter entries may be missing. Missing
parameters are given default values. Each command has its own default values and also, each user can
set the values using a startup file in the user’s home directory (*/.strc), which she or he must own. File
formats of ~/strc is equal to those of parameter file. If a parameter is repeated several times in the
~/.stre file, in the parameter file or on the command line, the last specification overrides.

SpeechTools Last change: March 1,1992 1
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In addition, commands allow three options:

—d enable debug mode
—s disable warning message
-w enable warning message

and special usages:

—i parameters specified from stdin in order to fork process

-x printing a command name and a list of the parameters in order to help writing shell
scripts

—h printing help messages

File path names relative to current or home directory are allowed (™, °., °.." ). But wildcard
specifications ( **’, ’?°, etc. ) are not supported.

Note that the input and output of SpeechTools commands are always to or from a file. Standard input
(stdin) and output (stdout) and pipes are not allowed. The reasons for this restriction are explained
below. Exceptions to this rule are the following seven utilities.

[Utilities]

acat convert ascii data (from stdin) to binary format file.

beat convert binary format files to ascii data ( stdout ).

cv convert between binary data formats.

bealc calculate a basic arithmetic expression ( +, - , *, / ) on binary data.
merge merge ascii streams.

separate split an ascii stream.

smath arithmetic functions that operate on an ascii stream.

For a full explanation of the utilities, see the manual page for each specific utility and see also the
manual page of Utility(1).

[Libraries]
The SpeechTools routines are available in four libraries:

libcommand.a routines for feeding parameters to programs

libst.a routines for speech processing
libmx.a routines for matrix handling
libtlist.a routines for list handling

SpeechTools libraries support a C-language interface. For a full explanation of the libraries, see the
manual page for each specific library function and see also the manual page of Library(3).

PHILOSOPHY
The parameter mechanism of the SpeechTools commands is self~documenting, and is designed to give
all commands a uniform usage style. The overhead may seem slightly heavy for simple commands, but
it pays off quickly for commands that require more complex parameter specifications.

SpeechTools follows the convention from/into files for input and output of numerical data, to the exclu-
sion of stdin and stdout. The reason for this restrictive convention is consistency. Many commands
need to process several input channels, or produce multiple channels of data. Others require random
access to all the data at once. Allowance of the standard input and output in some cases but not in oth-
ers would seem arbitrary to the user, and would be difficult to document. Redirection of input and out-
put and pipes are, therefore, not allowed: chains of commands must use temporary files. This should
not cause too great a performance penalty, as modem file systems are well buffered.
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INSTALLATION

The SpeechTools commands and utilities are normally installed in the /usr/local/st/bin directory. This
directory should be in the path environment variable specified in Jogin or .cshre. There are routine
libraries and include files in the fusr/local/st/lib and /ust/local/st/include, respectively. When you want
to make a new application using SpeechTools libraries, pay attention to the location of these directories.
In this case, stmkmf (= SpeechTools Make Makefile) can help you. The stmkmf is a C-shell script,
which makes a new directory and creates a Makefile and a main.c under the new directory. The
Makefile involves information of routine libraries and include files for compiling and linking. The
main.c is a template file for making a new command with SpeechTools libraries. Manual pages are also
installed in the /usr/local/st/man directory. SpeechTools manual pages are written in roff format (with
egn). In order to read the manual pages on terminals (such as #y terminals), use stman, which is a C-
shell script, instead of man command.

SpeechTools can be used on wide range of UNIX-based workstations. SpeechTools currently runs on
the following systems:

FX/80 Alliant Computer Systems Co.
HP9000 Hewlett-Packard Company
MC6000 Concurrent Computer Co.

R6000/R3000  MIPS Computer Systems Inc.
SUN3/SUN4 Sun Microsystems Inc.

NEWS Sony Co.

NeXT NeXT Computer, Inc.

VAX8600 Digital Equipment Co.

It should be relatively easy to build the software on a variety of other UNIX systems.
FILES

~[.strc user’s startup file
AUTHOR
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navE acat, beat, cv, bealc, merge, separate, smath — utility commands of SpeechTools
DESCRIPTION '

SpeechTools has seven utilities;

acat convert ascii data (from stdin) to binary format file.

bcat convert binary format files to ascii data ( stdout ).

cv convert between binary data formats.

bealc calculate a basic arithmetic expression ( +, - , ¥, /) on binary data.

merge merge ascii streams.

separate  split an ascii stream. _
smath arithmetic functions that operate on an ascii stream.

They are very convenient for importing into SpeechTools from another tools or for exporting from
SpeechTools into another tools, because most SpeechTools commands read or write binary files. For
instance, if you have sound data as ascii format, you can convert the data into short integer binary data
by using acat or by using smath and acat. In SpeechTools sound data format must be 16 bit bipolar,
when your sound data is different from that, smath helps to convert the data. Then the data can be fed
into SpeechTools commands.

merge and separate do it easy to make ascii tables of of data from SpeechTools outputs. For example,
pitcher and ftrack produce FO ( fundamental frequency ) and formant data in single precision floating
point binary data. To produce an ascii table, you first apply bcat, then merge and separate as needed.
In this case, beat helps to get ascii data from any binary data in SpeechTools. If you just need 'F1, F2
and F3, separate can pick up F1, F2 and F3 from all formant frequency data by using following style;

example% bcat -p 8 -t "%4.1f" TMP.FRQ

961.6 1070.5 2076.4 3400.5 46959 5978.2 7253.1 8530.4

970.5 1043.2 2044.5 3383.2 4684.0 5969.4 7246.8 8526.7

974.8 1032.1 2008.9 3361.9 4667.8 5956.2 7236.5 8520.6

9784 1026.5 1990.7 3351.4 4659.9 5949.9 7231.6 8517.7

example% bcat -p 8 -t "%4.1f" TMP.FRQ | separate -s '1 2 3’

961.6 1070.5 2076.4

970.5 10432 2044.5

974.8 1032.1 2008.9

978.4 1026.5 1990.7
Then you can make an ascii table by using merge. Of course, awk or other UNIX commands can do
these operations, but they have many functions and they are more complicated to use than merge and
separate.

smath supports many arithmetic functions [e.g. sin, cos, log, ... ]. becalc has four basic arithmetic
functions: they are add, subtract, multiply and divide. smath calculates the four basic arithmetic
functions, too. But the most difference point between bealc and smath is input and output. Since
smath reads input data from stdin and prints out the result to stdout, smath can be used in a pipe.
When you need to calculate dB, use following sequence:

example% cat data.ascii

1

2

3

example% cat data.ascii | smath 1log10 | smath mul 10

0.000000

3.010300

4771210
On the other hand, bealc reads input data from two binary files and writes the result to a file or stdout,
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so that beale can modify binary data files. If you need to square data, in a data file named ’foo’, which
is a single floating binary file:

example% bcat foo

1.000000

2.000000

3.000000

example% bcealc +m foo foo

1.000000

4.000000

9.000000

Anyway, there are many cases to use these seven utilities. Please see each manual page carefully.
They can help solve intricate conversion problems.

SEE ALSO
acat(1), beat(1), cv(1), bealc(1), merge(l), separate(l), smath(l)

AUTHOR
Seiichi TENPAKU
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INDEX (3)

Library(3)
alp_cep(3)

alp_par(3)
average(3)
axis(3)

cepstrum(3)
column(3)
command(3)

complex(3)

convert(3)
cor_alp(3)

correlation(3)
count(3)

critical(3)
differential(3)

dka(3)

dot(3)
f1t(3)
file(3)

filter(3)
find(3)

gain(3)

getabspath(3)
gethome(3)
getpwd(3)
interface(3)

SpeechTools Library Functions INDEX (3)

libcommand.a, libst.a, libmx.a, libtlist — library routines of SpeechTools

alp_cep_float, alp_cep_double, ~ conversion of linear prediction parameters into
cepstrum parameters.

alp_par_float, alp_par_double, — conversion of linear prediction parameters into
PARCOR parameters.

average float, average double, average short, average int — calculate the
average of value in an array.

MelToFreq, FreqToMel, FreqToBark, BarkToFreq, StageToBark, StageToFreq,
critical _bandwidth, critical_frequency — frequency axis conversion.

cepstrum, cepstrum_envelope - DFT cepstrum analysis.
columnGet - get a string from a column string.
CommandInit — command interface initializer for SpeechTools.

cx_zero, cx_add, cx_sub, cx_mul, cx_div, cx_conj, cX_exp, CX_pow, cX_root,
cx_tocomplex, ¢x_abs, cx_arg, cx_print — complex function utilities.

convertArray, convertRead, convertWrite — convert data type of array.

cor_alp_float, cor_alp_double —~ conversion of autocorrelation coefficients into
linear prediction parameters.

correlation_float, correlation_double — calculate correlation coefficients.

countLine, countChar, countWord — calculate a number of lines, words and
characters in file.

critical_damp - second order critically damped model.

differential_float, differential double, differential short, differential int —
calculate a the differential of an array.

aberth_init, dka method, dka_solve — solving a high order polynomial
expression.

dot_float, dot_double, dot_short, dot_int ~ calculate an inner product.

fft, ifft — discrete Fourier transform.

fopenp, get_file length, openRead, openWrite, binRead, binStore — file utilities
of SpeechTools.

filter_Ipfl, filter_hpfl, filter _difl — IR filter function utilities.

find_float_zero, find_float_peak, find_float_max, find_float_min,
find_ | float_absmax, find “float _absmin, find_ doublc zero, find_ double _peak
find double max, find double min, find double absmax, find_ double _absmin,
ﬁnd_short_zero, ﬁnd_short _peak, ﬁnd_short_max ﬁnd_short_mm
find_short_absmax, find_short_absmin

- finding utilities.

gain_control_float, gain_control_double, gain_control_short — amplify the value
of array.

getabspath — return the absolute pathname.

gethome — get pathname of user’s home directory.

getpwd — get the current working directory pathname.

IntrfcLineGet, IntrfcFindUnit, IntrfcPktFind, IntrfcPktAset, IntrfcPktRead,
IntrfcPktWrite, IntrfcFileRead, IntfcFileWrite, IntrfcPktStr, IntrfcStrPkt,
IntrfcPktGet, IntrfcPktSet, — command interface utilities of SpeechTools.
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INDEX (3)

interpol(3)

lagwin(3)
lip(3)
1sp(3)
Istsq(3)

median(3)

message(3)
meter(3)
mxalloc(3)

mxcholesky(3)

mxhouse(3)

mxmul(3)

mxsolve(3)
mxtrans(3)
par_alp(3)

pole_alpha(3)
pole_zero(3)

random(3)
sig_cor(3)
signal(3)
smooth(3)
stat(3)
string(3)
swap(3)

synthe(3)
taper(3)

tlist(3)

SpeechTools

SpeechTools Library Functions INDEX (3)

interpol_gettype,  interpol_linear,  interpol_lagrange, interpol_blend_init,
interpol blend, interpol_spline_init, interpol spline - interpolate function
utilities.

lagwin_float, lagwin_double — calculate a binomial window coefficients.
lip_inverse_float, lip_inverse_double — eliminate lip radiation characteristics.
Isp_calc - calculate LSP (line spectrum pair) coefficients.

Istsq_float, Istsq_calc_float, Istsq_double, Istsq_calc_double - least square
method.

median_float — get the median value fo array.

debugMsgSet, debugMsg, errorMsgSet, errorMsg, warningMsgSet, warningMsg
- message function utilities of SpeechTools.

meterSwitch, meterSet, meterInc, meterEnd — meter function utilities of
SpeechTools.

mx1alloc, mx2alloc, mx3alloc, mx1free, mx2free, mx3free — matrix allocation
function utilities.
mx_cholesky — matrix solve function utilities with Cholesky method.

mx_householder_solve — matrix solve function utilities with Householder
method.

mx_trans_mul, mx_mx_mul, mx_vc_mul — matrix multiply function utilities.
mx_ldua, mx_solve — matrix solve function utilities.
mx_transpose — transpose matrix.

par_alp_fioat, par_alp_double, — conversion of PARCOR parameters into linear
prediction parameters.

pole_alpha - calculate the parameters of transfer function from the pairs of
frequency and bandwidth.

pole_zero, pole zero_fast - calculate the pairs of frequency and bandwidth
from the parameters of transfer function.

random_var, random_num, random_seed — pseudo-random number generator.
sig_cor_float, sig_cor_double, — calculate autocorrelation coefficients.
set_signal_handler — set the signal handlers of SpeechTools.
smooth_moving_ave — smoothing.

stat_arithmetié_mean, stat_correlation, stat_variance — statistics functions.
strsave, stxrev,‘string_compare, string_partition — string utilities of SpeechTools.

swap_float, swap_double, swap_int, swap_long, swap_short, swap_char — swap
data.

syn_direct, syn_twomul, syn pole, syn zero — speech synthesis function
utilities. ‘

taper_gettype, taper_linear, taper_second, taper_sine, taper_sinc — taper function
utilities.

tlist_read, tlist_getword, tlist_search, tlist_parent, tlist next, tlist_print — tiny list
utilities of SpeechTools.
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winfun(3)

zplane(3)

SpeechTools

SpeechTools Library Functions INDEX (3)

winfun_gettype, winfun_set_func, winfun_set_short_float,
winfun_set_short_double, = winfun_set float float,  winfun_set float_double,
winfun_generate _float, winfun_generate_double, — windowing function utilities.

ZpToFB — converts Z-plane data to frequency domain data.
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SpeechTools Library Functions Library (3)

libcommand.a, libst.a, libmx.a, libtlist — library routines of SpeechTools

DESCRIPTION

The SpeechTools routines are available in four libraries:

libcommand.a

libst.a

libmx.a

libtlist.a

routines for feeding parameters to programs. See following manual pages: column(3)
command(3) convert(3) couni(3) file(3) getabspath(3) gethome(3) getpwd(3)
interface(3) message(3) meter(3) signal(3) string(3)

routines for speech processing. See following manual pages: alp_cep(3) alp_par(3)
average(3) axis(3) cepstrum(3) complex(3) cor_alp(3) correlation(3) critical(3)
differential(3) dka(3) dot(3) fft(3) filter(3) find(3) gain(3) interpol(3) lagwin(3) lip(3)
1sp(3) Istsq(3) median(3) par_alp(3) pole_alpha(3) pole_zero(3) random(3) sig_cor(3)
smooth(3) stat(3) swap(3) synthe(3) taper(3) winfun(3) zplane(3)

routines for matrix handling. See following manual pages: mxalloc(3) mxcholesky(3)
mxhouse(3) mxmul(3) mxsolve(3) mxtrans(3)

routines for List handling. See following manual pages: tlist(3)

SpeechTools libraries support a C-language interface. When you want to make a new application using
SpeechTools libraries, pay attention to the location of routine libraries and include files. In this case,
stmkmf (= SpeechTools Make Makefile) can help you. The stmkmf is a C-shell script, which makes a
new directory and creates a Makefile and a main.c under the new directory. See the Makefile and the
main.c. Since SpeechTools libraries needs the libmx.a, which is a mathematical library in each UNIX
system, the new application must be linked to the libmx.a.

BarkToFreq
CommandInit
FreqToBark
FreqToMel
IntrfcFileRead
IntrfcFileWrite
IntrfcFindUnit
IntrfcLineGet
IntrfcPktAset
IntrfcPktFind
IntrfcPktGet
IntrfcPktRead
IntrfcPktSet
IntrfcPktStr
IntrfcPktWrite
IntrfcStrPkt
MelToFreq
PointToBark
PointToFreq

SpeechTools

LIST OF LIBRARY FUNCTIONS
Function Name

Manual Page Library Name

axis(3) libst.a

command(3) libcommand.a
axis(3) libst.a

axis(3) libst.a

interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a‘
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
interface(3) libcommand.a
axis(3) libsta

axis(3) libst.a

axis(3) libst.a
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ZpToFB
aberth_init
alp_cep_double
alp_cep_float
alp_par_double
alp_par_float
average_double
average_float
average int
average short
binRead
binStore
cepsfrum
cepstrum_envelope
columnGet
convertArray
convertRead
convertWrite
cor_alp_double
cor_alp float
correlation_double
correlation_float
countChar
countLine
countWord
critical_bandwidth
critical_damp
critical_frequency
cx_abs

cx_add

cx_arg

cx_conj

cx_div

CX_exp

cx_mul

CX_pow

cx_print

cx_root

SpeechTools

SpeechTools Library Functions

zplane(3)
dka(3)
alp_cep(3)
alp_cep(3)
alp_par(3)
alp_par(3)
average(3)
average(3)
average(3)
average(3)
file(3)
file(3)
cepstrum(3)
cepstrum(3)
column(3)
convert(3)
convert(3)
convert(3)
cor_alp(3)
cor_alp(3)
correlation(3)
correlation(3)
count(3)
count(3)
count(3)
axis(3)
critical(3)
axis(3)
complex(3)
complex(3)
complex(3)
complex(3)
complex(3)
complex(3)
complex(3)

-~ complex(3)

complex(3)
complex(3)

libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libcommand.a
libcommand.a
libst.a
libst.a
libcommand.a
libcommand.a
libcommand.a
libcommand.a
libst.a
libst.a
libst.a
libst.a
libcommand.a
libcommand.a
libcommand.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
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cx_sub
cx_tocomplex
CX_zero
debugMsg
debugMsgSet
differential_double
differential_ficat
differential _int
differential _short
dka_method
dka_solve
dot_double
dot_float

dot_int

dot_short
errorMsg
errorMsgSet

fft

filter_dif1
filter_hpf1
filter_1pf1
find_double_absmax
find_double_absmin
find_double_max
find_double_min
find_double_peak
find_double_zero
find_float_absmax
find_ficat_absmin
find_fioat_max
find_float_min
find_float_peak
find_fioat_zero
find_short_absmax
find_short_absmin
find_short_max

find_short_min

find_short_peak

SpeechTools

SpeechTools Library Functions

complex(3)
complex(3)
complex(3)
message(3)
message(3)
differential(3)
differential(3)
differential(3)
differential(3)
dka(3)

dka(3)

dot(3)

dot(3)

dot(3)

dot(3)
message(3)
message(3)
fft(3)

filter(3)
filter(3)
filter(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)
find(3)

libst.a
libst.a
libst.a
libcommand.a
libcommand.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libcommand.a
libcommand.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
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find_short_zero
fopenp
gain_control_double
gain_control_float
gain_control_short
get_file length
getabspath
gethome

getpwd

ifft

interpol _blend
interpol_blend _init
interpol_gettype
interpol_lagrange
interpol _linear
interpol_spline
interpol_spline_init
lagwin_double
lagwin® float
lip_inverse_double
lip_inverse float
Isp_calc
Istsq_calc_double
Istsq_calc_float
Istsq_double
Istsq_float
median_float
meterEnd
meterlnc

meterSet
metérSwitch
mxlalloc

mx1free

mx2alloc

mx2free

mx3alloc

mx3free

mx_cholesky

SpeechTools

SpeechTools Library Functions

find(3)
file(3)
gain(3)
gain(3)
gain(3)
file(3)
getabspath(3)
gethome(3)
getpwd(3)
fft(3)
interpol(3)
interpol(3)
interpol(3)
interpol(3)
interpol(3)
interpol(3)
interpol(3)
lagwin(3)
lagwin(3)
lip(3)
lip(3)
Isp(3)
Istsq(3)
Istsq(3)
Istsq(3)
Istsq(3)
median(3)
meter(3)
meter(3)
meter(3)
meter(3)
mxalloc(3)
mxalloc(3)
mxalloc(3)
mxalloc(3)
mxalloc(3)
mxalloc(3)
mxcholesky(3)

libst.a
libcommand.a
libst.a

libst.a

libst.a
libcommand.a
libcommand.a
libcommand.a
libcommand.a
libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a
libcommand.a
libcommand.a
libcommand.a
libcommand.a
libmx.a
libmx.a
libmx.a
libmx.a
libmx.a
libmx.a

libmx.a
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mx_houscholder_solve
mx_ldua
mx_mx_mul
mx_solve
mx_trans_mul
mx_transpose
mx_vc_mul
openRead
‘openWrite
par_alp_double
par_alp_float
pole_alpha
pole_zero
pole_zero_fast
random_num
random_seed
random_var
set_signal_handler
sig_cor_double
sig_cor_float
smooth_moving_ave
stat_arithmetic_mean
stat_correlation
stat_variance
string_compare
string_partition
strrev

strsave

swap_char
swap_double
swap_float
swap_int
swap_long
swap_short
syn_direct
syn_pole
syn_twomul

Syn_zero

SpeechTools

SpeechTools Library Functions

mxhouse(3)
mxsolve(3)
mxmul(3)
mxsolve(3)
mxmul(3)
mxtrans(3)
mxmul(3)
file(3)
file(3)
par_alp(3)
par_alp(3)
pole_alpha(3)
pole_zero(3)
pole_zero(3)
random(3)
random(3)
random(3)
signal(3)
sig_cor(3)
sig_cor(3)
smooth(3)
stat(3)
stat(3)
stat(3)
string(3)
string(3)
string(3)
string(3)
swap(3)
swap(3)
swap(3)
swap(3)
swap(3)
swap(3)
synthe(3)
synthe(3)
synthe(3)
synthe(3)

libmx.a
libmx.a
libmx.a
libmx.a
libmx.a
libmx.a
libmx.a
libcommand.a
libcommand.a
libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a
libcommand.a
libst.a

libst.a

libst.a

libst.a

libst.a

libsta
libcommand.a
libcommand.a
libcommand.a
libcommand.a
libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a

libst.a
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taper_gettype
taper_linear
‘taper_second
taper_sinc
taper_sine
tlist_getword
tlist_next
tlist_parent
tlist_print
tlist_read
tlist_search
wamingMsg

wamingMsgSet
winfun_generate_double
winfun_generate_float
winfun_gettype
-winfun_set_float_double
winfun_set_float_float
winfun_set_func
winfun_set_short_double
winfun_set_short_float

SpeechTools
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taper(3)
taper(3)
taper(3)
taper(3)
taper(3)
tlist(3)
tlist(3)
tlist(3)
tlist(3)
tist(3)
tlist(3)
message(3)
message(3)
winfun(3)
winfun(3)
winfun(3)
winfun(3)
winfun(3)
winfun(3)
winfun(3)

winfun(3)

libst.a
libst.a
libst.a
libst.a
libst.a
libtlist.a
libtlist.a
libtlist.a
libtlist.a
libtlist.a
libtlist.a
libcommand.a
libcommand.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
libst.a
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