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hlivs OO0O000O00D0O0O00D0OO0O00O0O0OO0DOOOO0ODOOODOO0O0O000ODOO0O0ODOOODOOPINDOO
obobooobooobooobooobooobboobooobooOnus000ooooo0oooooboOon
obooooobooooobooooooon

gobooooooobOoobooboobobO0o0obO0dbObin, include, 1ib,docO000000O0
gbobooooobooboboboobon /usr/localODOOOOOODODOOOOOOOOOOOO
gooobooogoo

bin/* —-> /usr/local/bin

include/* —-> /usr/local/include

lib/* —> /usr/local/lib
doc/man/manl/x -> /usr/local/man/manl
doc/man/man5/+ —> /usr/local/man/manb

22 UOoooooobobon

Julius O configure 0 0 0000000000000 DOOOO0O0OOOO0ODOOODOOOOOOOODO
gbooooobooooooboooooan

o\

./configure
make

o\

gboooobooboooooboooooon

o\

make install

gbooooooooboo
gboboobobooobob ccobobuoobobooboboboU cecracsgonooonO
gbobobbdetbooboobuoobg -o3goboobobobooboonon

o\

export CC=cc
export CFLAGS=-03
./configure

o\©°

o°

makeinstal OO OO0 0 ulius OO0 000000000 ODOOOOODOOOOODOOODOOOOODOO
gbobobboobbooboobodobuogbuoobuoobooboibbOs{prefix}ggn

bin —> ${prefix}/bin

include —-> ${prefix}/include

lib —> ${prefix}/1ib

doc/man/manl -> ${prefix}/man/manl
doc/man/man5 —-> ${prefix}man/man5
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22. 0000000000O0OO CHAPTER2. O0ODODOOO

S{prefix} 000 /usr/local O0OOODODOO configure 00000 ——prefix=... 00000
oooooobooooooobooogooboooooboboooooo

[

% ./configure —--prefix=/home/foobar/julius/build

configure 1 00000 GNUautoconf 0 00O OOOO0O0O0O00DOO0O0DO0O0 --prefix0d0000000O

Oconfigune 0000000000 OODOO0ODOODOOOOODOOODOOODOOO JuliusOOO configure

oooooooooooooboooooooooooooboooo
oSubOoboooooboboooboobooon

2.2.1 Linux

hlvsOOOOO000DODOODOO COOOOODOOOOOOOOODOODOOOOOOOOO0OO
ooooog

e z1ib

o flex
ugboooboooboobooboobooboobooboobooboobbooboobboobooboo

e AISAODDUOUDDUODDOUOALSADODOODOODODOODOODDOOoOSSoOOn

e ESDOIODODDODDOOESDOOOOODOOODOODO

e libsndfile D0 0O0OD0OODOOODOOO

O0000 Lnux OO0OO0OO0O0OO0O0O0DOOO0OO0OO0OOOO0DODODDOOO0OO0O0O0O00000000 Debian
GNU/Linux4.0Ecch 000000000000 CODOOO0OOOOO0ODOOO0OO0OOO0OO0OOO0O000

# aptitude install build-essential zliblg-dev flex
# aptitude install libasound2-dev libesdO-dev libsndfilel-dev

2.2.2 Windows - mingw

Julivs 0O O000O000O00D0O MinGW (Minimalist GNU for Windows) 0 D 00 000000000000
MinGW, MSYS, 000 msys-DTKOOOOOOOOO0O0O0O0O0OO0OOO

win3200 zlibOOOOOOOD0OOOflexOOOOOODOOOODOOODOOO DirectSound 0 OO0
ooooobooooboMinGWOOOOOOOOooooooooooboooobooooobooboooo
00 /mingw/1ib/ 000 /mingw/include/ 000000000000 O0O00OO0DOOOOOCOOOO
ooood

/mingw/include/d3dtypes.h
/mingw/include/ddraw.h
/mingw/include/dinput.h
/mingw/include/directx.h
/mingw/include/dsound.h
/mingw/include/zconf.h
/mingw/include/zlib.h
/mingw/1lib/libfl.a
/mingw/1lib/libz.a

00000000000 000D00LInxO000D00000D00O00O0000O0

% ./configure
% make
% make install

2.2.3 Windows - cygwin

cyewinOO Julius OO 000000000000 O0LnuxOO0O0O0O0OO0DOOO0ODOOOOOOODO
gbooooobooo
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CHAPTER2. O0ODODOOO 23. 0000000DODO0OO

23 ODOOOooooooon

configure D0 O O0O0O Julinvs DO O DOOO00000O0D0O0O0O0O0ONbsent 00000 ONbjuliusO00000O0O0
O00ulivs00000030000000000CCCOOCO0OODOO0O0O0O0O0ODOO0OO 1ibsentdOd
0000000,1ibjuliusOD 000000000000 juliusOO0O00000000000 JuliusDO
U000 configure 000 O0O0O0DDODODOOOO configure 10000000000 O00OO0O0O00O00OO
O00Oconfigumre 0000000000 DOOO00ODOOOO0OODOOOOOODOOOOODODOOOO
configure 0 0 00O OO0

23.1 libsentU 0000

libsent Julins OO O OO000OO0D0OO0O0DOOCOOOO0OODOOODODOOODOOOOOOOOODOOOD
oboooooboooobooooo

——enable-words-int 00O IDOOOOOO unsignedshort 00 int 00000000000 65,535
oooooo0ooooo0ooobooo0ooooOooOooooOoo0oobooOoboOoo

—-—enable-msd 000000000 MSD-HMMOOOOOOOOODOOO
—-disable-class-ngram U000 N-gramOOOOO0O0O0OO000O0OO00O0O0O KByteODODOOODO

——enable-fork UOU0O00O0O0OO0OO-input adinnetO00000000O00OO0COODOOCODOOODO
000000 forkOO00ODODOOOODOOOOD forckDODOOO

—-with-mictype={auto|oss|alsa|esd|portaudio|sp|freebsd|sol2|sund|irix} OO
00000000 APIOODDO0ODOO0OO00ODO0O0O0OD autodOOOOO0ODODOOODDOOOO
0000000000000 0OLInuxOOO0O0O alsa,oss,esd000000000OO0OO0OOWindows
0 0O portaudio O O O 00 Windows O portaudio 0 DO OO OO0 OOO DirectSound D0 DO OO0 OODO
O DirectSound, D O OO0 WMMOOOOOOODOOOO

——with-netaudio-dir=dir DatLink O000O00O000O0ODOO0OOODatLink OO O NetAudio
O00000include 0 ibOOOOOODOOO0OO0ODOODOO

—--disable-zlib 0000000000 0OO00O0OC0O zZibOOOOODOODODOOOOOOODOOEzlb
ob0oooOobooooob gpdOO0O0O0OOooOOoOOOOO

2.3.2 libjuliusU 0000

libjulius OO0 0000000000000 000000000D0OCOO0000O--enable-setup000
gboooobobooooobooooboboooboobooooboboooooan

—-—enable-gmm-vad GMMUOUOUOOO0OO0OO0OO0O00O0O0COOO0OOOCOOO0OOOOOOCOOOOOO
oooooobooooOoOOOO0o0o0o0oooooooooooooooooooooooooocM
oooooopoobobooboobobooooooboboooooDOob vapoooooooboo
gooobooooooobooooooon

——enable-decoder-vad 0000000000000 VADOOOODOOO -spsegment 0000
gbogbooboobobobogbobooboboboobobuobooboooboobobooboban
oboooooooobooo

—-—enable-power-reject UUO0O0O0O00OO0OO0O0OOO0OCOOO0OOOOOOOOOOOOOOOO
gboobOoboooobobooooboooobooboooobobooonog

—-—enable-setup={standard|fast|v2.1} 00000000000 OOOODOOOOOOOOO
oooooooo
e fast: 00O OOOOOOOO
e standard: 0 OO0
e v2.1: 0000
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23. 00000000000 CHAPTER2. O0ODODOOO

fastUOOOOOOOOODOOOOOOOOOOOOO0OOO0OO0O0OO0O0O00000O00000d
0000000000000 000000000000Gaussianpruning0 00000000000
OO00000 beampruning DO ODOO0O0OOOOODOOODO N-gramOOOOODOOODOOOOODO
gboooboobo200000000000000000D0DOOOOODOOOOODOODO0ODOO

standard000000000CO0COO0O0OO0ODOCOOOOOOOOOO0O0OOO0OOOODOAO
Oo0o00oopDO0bo0oo0o0bDobob0o0ooobD0obUobO00nGaussianPruning 0000000
OO0O000safepruning 0 0000000000000 ODO0ODO0OOOODOODOOOOODOODOO
oobO0oobooboooobooboOoo2000000000000000000 triphone0 00000

v2.1 000 JuliusO Rev2.1 000000000000 OO0O00DOOOOOOODOOOODDOOO
gbooooboobgobobobooboboboobooboboobobooboboboobobon
oooobooborFrF0bnoboooboobooon

oooo00oooob0obooboooooobob0o0oooo0ooDOobDUobOob0 o bboboboog
OO configure U [0 enable 0 0 OO

|1-gram 1st pass 2nd pass tree Gauss. pruning
| factoring IWCD strict IWCD separation default method
+
—-—enable- | factorl iwedl strict-iwcd2 lowmem2
___________ o
standard | safe
fast | o o X o beam
v2.1 | X X X safe

——enable-factor2 [0 1000000000 2-gram factoring 00000000 DO0O 1-gram factoring
ocoo0o1ooooo0oO0O0O0OO0O0O0O0oOooOoooOoOOOOOOOoOoOoOoOoOoOoOoooooOOn
oo0oO0ooOoOoODOOODOODOOOOOOOOOO

——enable-wpair [0 1000000000000 0O00O0OOO0OODO0OODOO0O0O 1-bestDODOOODO
oooooooooobobo1ooobbooboobooboooboooboobooboobooboobooon
obooooboobooobooboobooooooboobooobooooobooobooooboooooon
gooobooooo

——enable-wpair-nlimit --enable-wpairOO0OO0OOO00O0O000O000O0O0O0O0O0COOOO
gbooobooboooooboooooan

—-—enable-word-graph U 100000200000000000000000C000O0C000O0ODCOO
gboboobobooooboooobooboooobobooooboon

——disable-pthread pthreadODOOO0000000D00OO0O00DOOOO0DOOOOODO

—-disable-plugin J0O0O0O0OOOOOO0OOOO

233 juliusUnon

oooooobooobo0 mivsO0oooooboOoobOoooboooboboobbobooobOooboboooo
gboobodgbobooboboooobobobuoobooboobobobooooboboboobon
obooooOobooooobooooooboooog

——enable-charconv={auto|iconv|win|libjcode|no} OUOO0OO0OO0OOOOOOOOOO
O0D00O00000OiconvO iconvO0ODOOOODOlibjcode d JuliusO OO libjcode OO OO
000000000000 000D0D000O0winO WindowsOOOGOOO APIODOOOOOno OO
0000000000000 0000000000 autoO00O0O0OLInuxOO iconvO0OOO0O0OO
00000000 libjecode OO OWindows 0000000000 winOOOOOOO
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Chapter 3

oot

hhlivsOOO0OO0O00O0O0O0DOO0O0O0OCO0O0DOO0O0O0O0O00O00C0O000O0000O0000000
gbooobooboobobooooobobooooooboboooboooobOoobooooboonag
gboobooboobobooooooboboooooobobO0obO0-input 000000
gooooboooooboobobooobooboooon

O0000000000 miws0000000000D0ODOOOOOODDODODOOODDOD
gbooooobooooboobooogooboao

34 DUoooooon

gbooboooooooobobobobobobobobobobobobobooooobobobon
ggbogoboobooobbooboobboobboooboobobooboobbooboobooooa
obooooobobooobOobooooboboooboOoboooooboooo

311 0000
ooooooooobolleooooooOoono

312 OUOO0O0on
obooooboolooobooboooooboboooooboo

313 OUgobooogg

000000000000 HOOOOOOO -smpFreq0 000 -smpPeriod 0000000000
~htkconf 0 HTK Config 0 0 0000000000000 SOURCERATED O OODODODDOOOOOOO
00oO0oooOoo 160000000

0000000000000 000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
0000 16kHzOOOOODOOOOOODOOOOOOO0OOO0Ohius000O0000000 16kHzOOOOOO
ooo

0000000000000 00000000000000000000000000000000
0000000000000 00000000000000000000000o00O00o00oo0ooo
0000000000000 0000000@U000-aMO0000)0DO0O0O0OD0OODGMMOOOODO
-AM cMMO 0000000000000 00000000000000000000000 -fshiftO
O0-fsize0OOOOODOOOODOOOOODOOOOOOOOOOODOOOOOO

0000000000000 00000000000000000000000000000000O
000000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000000
ogoooo!

'O00DORAWOODOODOODOOO0DO0D00000D0O000000000000000000000000000000
od
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32. 000000 CHAPTER3. 0DO0OOO0ODO

0000000 00000D000DDO48kHzO00 16kHzOOODODOOOOOOOOODODOODOOOO
O000000 -4800000000048kHz000000000Wlius000 16kHzOOODOODOOO
ooooooooooobooogooooo

3.2 JOoUogg

-input rawfileOOOOOOOOOO0OOO0OOO0OOOODOODOODOODOODOODOOOOOOOOOOO
oboboboboooboooooooooooooooboob0obooboboobooboooooooon
gbooooooooboo

goboooobioooooooooooboboooboobooooobooboooboobooobLoOooo
oboooooboboboooobi1obooooobooD 3200000000016kHz0000000 20000
00D0?000Ns00000000000000000O0D0D00000ODODO00000D0O000
obooooobooooboboooobooooboobooooon

gbooobooobooobooboooobooooboobooboooobooboooobooonoOoobn
goboobogbbOobD-cutsilenced00oonoooooobooboonobooobOoOonOO
gboooboooboobooobooooboevMibgoOo vADOOoogoooooooooobooooo
00000 N-gram O OO00000O0O0O0O0O0O0O0D0O0O0O0O0O0O0O0DO0OO0 (-spsegment)d00000O0O0
obobooboboooboooooooooooooboooobobOobOobobooboboobooooooo
gbooooooooo

gobooooooooboooooooobooooboooooobooo 1oboooboooobooo
gboooboobo0bOd-filelistOOOOO

321 UUgdoOooooooon

gboooboobooooobooboooobobooooobooo

e Microsoft WAVE 00 0 WAV 0O 0 0O 0O O 16bit, 0 O O PCM, monoral O O [

e JOUDOIRAWILOUOUODUOODOODODO signed short (16bit)[] Big Endian, monoral

0000000000 JuliusO Libsndfile 000000000 O0O0O0O0O00O AU, AND, NIST, ADPCM O
O000D00O0O0000000000OlbsndfileD JuliusOOOOD0OOOOO0O0DOOOOO libsndfile 0O
gboooboobooooboboooobooooonog

RAWOOOOODODOODOOOODOOODOOO0OWiusO00 RAWODOUOODO BigEndianOO DO OO
00000000 00LittleEndian OO0 0000000000 OO0O0ODOOODO16bit,monod RAW DO OO
00 Little Endian 00 BigEndian 0000000000 soxOOOOO0OOO0OO0OO0OODOOOOODOOO

% sox -t .raw -s -w -c¢ 1 infile -t .raw -s -w -c 1 -x outfile

ooborRAWOOOOOOOOOODOOOOOOOOOOOOOOOOoOOOoOoO0OO0o0oOocOo0oDboo0on
gbboooobooooboboooobooooobooboooobobooooboooooboOoboon

33 Dooooboooooo

gbobd -input micOOO0OODOO0OO0OOO0O0O0OO0DOOOODOODOOOODOOOODOODODOD
obooobooboobo0obooboo0booboODoUOLinux, Windows, Mac OS X, FreeBSD O O [
Solaris OO0 OOO0OO0O00OODO

gbooobooobooooboobobooboobooobooobooobooboobOOoOooOobooobooon
gboooooobooobobboboooboooooboobooboobooooooooboobooobo1100
gobooboboooboobooooboobooobobooboobbooboobboobooboon
gooobooobooboobon

20000000000000000 libsent/include/sent/speech.h ] MAXSPEECHLEN J0DODODOOOODOO
goooooooOoOoooooooOoboOoOoOoOooOooDoOoon
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CHAPTER3. O00O0OOOOO 33. 0000000000000

3314 U0UOoboogg

oOoo0D01ebit, OO0 QO0OO0OOO0O0)ODODOOOOOOODOOOOODOODOOOOODOODOOOOO
gooooao

hlvs OO0 000000000 O0ODOOOOOOOOODOODOOOSOOOOODOODbOOOOOO
O00WiusO000D00O000D0OO

gboobooooobooobooboobooobooboooobooobooboobooooooboon
oooooooooO0o0oooooooboooooooooo0oooDoO0000o0oDoO000uliusd O
00 adinrecd adintool D0 DO 0000000000000 ONsOO0DOOOOOOOOODOODOO
obooooooobobobooooooooboobobooboobooooobboobobobobooooboonDo
livs 0OO0000 -record 000000000 OO0O0OO0OOOOOCOODOOOOOOODOODOOOO
ooo

332 osUuUngn

3.3.2.1 Linux
gooboOO0oo0oo0o0ooooooooobooobooooooa

o ALSAODOO
e OSSOUODOODODO

0000 ALSAOO0OO0ODOO0O0O0D0D00D0000000000 configured —-—with-mictype=oss 00
O0000o0oSSO0000D0N0D0D iuvsO0 0000000 D0ODOOOOO

00000000 16bit, 0000000000000 D0O0O0ODO0D0OO0O0OOO3USBOOOOOOOOO
ooo*

0000 aLsaDEVOOOO0OOOOOOOOOOOOOOOOOOOODOOODOOODOOODOOOA-
LSADEV="plughw:1,0"000000000000200000000000000000000000O0
00000000000000000 "default"OOOOOSSOODODOOOOODODO /dev/dsp0000
0000 auDIODEVOOOODODOO

3.3.2.2 Windows
Windows O O O DirectSound APIO D 0000000000 0OPortAudio 000 0O00OO0OO0OOOO

3.3.2.3 Mac OS
MacOS Xv1039000 v1041 00000000000 CoreAudio APIDOOOO0DODO

3.3.2.4 FreeBSD

FreeBSD 3.2-RELEASE 00 00snd 0000000 0O0O0O0ODOOOOO0ODOOOOOO0ODOODOOO
000000 --with-mictype=ossOUOQOOOOOO

3.3.2.5 Sun Solaris

000000000000 /dev/audioOOOODOOO AupIoDEVODOOOOODOSSolaris 00000
OnlivsO0OO0O000ODOOO0OO0ODOOOOOOODOOOODOODOODOOODOO

333 UUugoooo

gbooobooboooboobooooobooboboooboboooboobpCcObObDOODOOOOD
000000000 (chunk/fragment) 00O 00000000000 OO0OOODOODOLinux (ALSA/OSS)
000 WindowsOOOOODOOOOOODOOOOODOODOOOODO LaTENCY MSECOODODODOOOO
gobooboooooooboooboobooboobooboobcpiuoobOoobOooboooooon
gboooooooooSbuoboooboooooooboobooboboo oSUbobooboooooooog
O0000000Lnux OO0 S00O0)0000WndowsODOOOOOOOOOOOOOODOODODO
gobobooaobooabooobooaooooabo

}0000LInux/0SSO00000000000000000000000000000000000000000
‘{0000000000000D00000000016kHz0DOODO0OO00000000000000000D0D00D00DO0g
00044.1kHz O 48kHz OO OOOOOO0OO0OOOO0OO0O0OOOO0OOO0OOOOOOCOOOO0O0O0
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34 0000O0OO00ODDOOOODOOO CHAPTER3. 0DO0OOO0ODO

34 D0O0O0OO0O0oobooooooon

341 U00OOoOOOd

—-input adinnet 000000000000 000000COODDOOOOO0O0O0O0O0COCOOODN Julius
oooooobo0oooo0bOob0oobobobo0obooDoDbOon adinteolD0OODOODOOOOODOO
O0O0Oadintool D0 OOD0OO0O0O0O0OO0OODOOOOODOODOOODOO

JuliusO00OO0OOO0OOOO
% julius .... —-input adinnet -freqg srate
adintool OOOODODOODOO

[o)

% adintool —-in mic -out adinnet -server server_hostname -freq srate

O00iusO000000O0O00O00O00D00DO00DOO0ODODO0DOO0OOO0OOODbOObOOO0OO0OO0OO0
hhlvs OO0 O0D0OO0OO000DOCOOO0ODOOOODOOOOODOOOODOO

3.4.2 esd

Linux 0 0 Oesd (EsounD daemon) D 0000000000000 D0O00OOesdd0000 LinuxdOODOODO
0000000000000 000000D00DO000D00D00000000DbO0OD00O0Oconfigurel
——with-mictype=esd 0000000 O0O0OOOOOOO —-input micOOOOOO

343 U000

O00000RAWOOOOOOO0O0O0ODDOODOO0OO000D000O0 -input stdin00O00OOORAW
googobooboobooboobobbobooboobooboobon

3.4.4 DATLINK/NetAudio

DATLINK OO OO NetAudio O DO OOODOOOO0ODOOOODOOOOODOODOOODOOOOODOO
0 DATLINK/Netaudio OO OO0 DOOD0OOO0OODOODOO -input netaudio0O0OO0O0OO

35 DUugooooon

000000000000 000ooo0ob000000ooD WivsO0O0000DODOOOOOO000OOOO
O00Nius 0000000000000 O0OO00OO0DOOO00DOO0HAMMOOO0O0O0O0DOOODOOOO
oo00O00OnusO0O0O0O0O0OooOoOo0oobO0obOooOoobobobooboobooogoD
gboobodbogHTKuboobooooobobodibdibdd-input htkparamOUOOO -input
mfcfileJ00OO000OO0O0O0O0ODOO0O0OOOOODOOOOOODOOOOOOOODOOOOOOOOOO
oboooOobo0ooobOoboooobO0obooboobOon -filelistOOOOOO
gboboooooboobooobooboooooooboobOoooboooooboooooooboOooboono
gooooobooooboobooooboooobooobogboobooobboobboooboobooooo
ooooooobooooobobooogobobooooobooboobobooooobobbooobooo

e 0000 (D)DDOOOONODODO
e 0000 (A)DDDDDODDDOD
e 00DDDOOODO (N)

gboboooboboboooooobobbobobooobobobobooboobobobon
gbhobooooboboboboooooobobobobobobob0odoibdl —notypecheck OO
oboooooooobooo

36 DUOOOOLOObOOOOoooon

OO000D0 usOO00O00D00O0O000DOOOO0O0DOOO0O0ODO41 0000000000000
gbobobobobobooooooboobobobooobobobobooooobobobon
gboboobooaoboobuooboobobobobobooboobooboobooboobobbobooa
oboooobooooboooooOooboooobobooobOoboOoooobooooobobooooboOon
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Chapter 4

Joobotdboodotddbood

hlvsOODDOOO0OOO0O0OODOOOOOOOODDOOOODOODOOOOOOOOOO
gobooooobooooobooooobooooooooooobooobobbooooboboboooo
o0booo0oo0o0ooooobooobooboboOnius00000000D0OO00DOO0ODOOOO
booooooobOoboboooboobooboboboooooboobobooooooooaon
OO0000wsO000O0000D0OO0O00DOOO00OO0ODOOOO0O0ODOOOO0ODOOOO0ODOOO

41 JO00OOOOOOO

gboobooooboobobboboboobooobobobobobooooooobobboboobooobo
goboobooaobooaboaooboooaoo

411 000000

gboobooooobobobbobobooobobooboboooooooboooooboooboboon
gobooboobooboobobbobobobobd-zmeansourceUODOOO0OOOOODOOOOOO
0000-zmeanOOOOOOOOOODOOODOOOODOOOOOOOOCOOOODOOOODOOOOOOO
O00oooooooooDoDoDoO0O0O0O000000DDuus0000000000D0D00 48,0000000
gobooobooooboobooooboboooobbooobboooboogbOn-zmeansource O HTK
0 ZMEANSOURCE OO UODOOOOOO

Ubooo0boobobO0bd -zmeansource UOOOOO0O0O0O0O0O0O0O00O0O0O0ODO0OO0DOOO
gbgboobooboboobooboooboboboboboooboobobobobobooboooba
oboo0o0oobobnb —zmeanOOOOOOODOOOOODOOO1000O00O00O0O0O0O

41.2 J0OO0O0OOOOO0OOOO0O0

ggboobbooboobbooobuoobooobooboooboobooboboobooboboon
gbooooboooooobobooobooboooobOoboooooboooooboOobooon
gboboooooooooooobobo@mboboboboboooooooooooooooooona
O00000D0000000000 -sscalc, -sscalclenODQ)ODDO0OO00D00O00DDO mkssOOO
oboo0oooobooboobooobOobobboOn -sslecaddbOO0DOOO 0200000000
gobobooboobooboobuoobobobobboboobooboobooboboaoboaboa
0000000 -ssalphaUOOOO0OOO0OO0OOO0OO0OO0OOOOOOOOCOOOOOOODODAO
gbooooboooobooboooobooooboooobOobooooboooobOobooooboOon
gboooobooboobobodnb-ssfloord0oonond
gbobooboobooboboboobobooboboobuoobobobooboboobon
gobobooboobooooboobooboobooboboobooboobobboboooba

42 00000

421 000000000

hlvs OO0 O00D0OO0O0O00O0O0DOCOOO00O0DODOOO (mel-frequency cepstral coefficient; MEFCC) O O
O000000000oO0o0oOoOOoHTKOOOOOoO MFCCOOOOOOOOOOOooOOOoOooMECCOO
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42. 00000 CHAPTER 4. 00OOOO00ODDOOOODDOOO

000OO00DOO00bO00bO00ooDbO0OD0bO0O0DbOOD0DO0O0DbOO0O0DbOO00O0DO00ODOoOooDoOooDoOOn
000000000 0DbOO00D0O0OO0DOOn (cepstral mean normalization; CMN) OO OODOOOODODO
0000000000 (cepstral variance normalization; CVN) D 0000000000 DO0OOOOOOO
0000000 O0O0bDOoOnog (vocal tract length normalization; VILN) OO0 0O 0O O

Jo0000do0oDo0o0oooooDoooooooDo00DoDOo0ooo0oO0 MFCCODODOODOODDOOO
0do00Do000oo00oooDoOO0Oius 0 MFCCODODOOODOODODODOOODOODOOODOOODOO
0000000000000 000O00O000DO00o00D0o00o0o0DOOo0od”dTKOOOODoooooo
00000000 00000D000D000 (-input mfcfile)O

0do0o00bOOoDoDO0o0bOOooDo0DO0bOOoDO00bO0oOo0o0ooooOooooooooooooDaon
000000000 DO00DbOO00o0o0o0DObO0o0Oo0ooo0DOo0o0oDbOooooOooDOooooOooog
00000000000 DO000D00000bODOO0oD00000DO0o0D0oDO00o0OobOOoDOOoDoOooOon
O00O00o0o0oooooobooooonog

422 0O0OU0OO0O0OoOOOO0OO0bOOD

oboboboboooobooooboooooboooooooooobobobOobobooboobooooon
obobobooooooooooooooooooooooboOobobOobooboboobobobon
0000000000000 000000000HTKOODOOO0O0O Config00O0O0OoDOOOOO
oDoo0oooO0 wvsO00D0OO0OO0OO00DOOOODOOOO0OOOOOO0DOOOOODODOOODOOOOOD
oboooboobooooooboooo

4221 00000000

bboobooboooobobooboob HTKOOOoooOoooo 410000
gbooobO200000000000b000bOO00O0bOOO0OOO0O0bOOOOObOOObOObOOODO
gbooooobooooboboooobooooobooboo
Ubo0ooobOo0o0oOo0OOoHTKOOOOO0OO000O0oO0o"dTKOOoOooooooooooooao
goo

e JO0O0OODOD "' OUOOODDOOUOOHTKODODODOOOOODOOWiusOOOODODOOO
gboboobooboooboobooooboooooobooobooboon

e JOUO0O HTKODOOODO "»H"ODLUODLOODOODLOODOOUODOODLOOODOOHTIKOODODOO
ooooooo

e JO0ODOOOOODOODOODOODODO

4222 OO0OOOHTKConfigdOGOOO

ob00o00ooo0obOoO0b0O0o0b00o0b000b00OgbO”TKDO ConfigOO00O0O00D0O0O0DOO0ODOOODO
O00000D000 ~-htkconf O HTKConfig DO OOOOOO0OONusO0O00000D00OO00O0DOOO
oo0oboooooooooooo0o0o0o0o s 0000000000000 00O0O00O00O0O00OO
ooooooooo

goog20000000Configh00000D0DODOOODOOO00OOOO0O0OOODODOODODOOO
Juwlivs OODOOOOOOO HTKOOODOOOOODOOO

4223 00000000 HMMOOODOO0OOODOOODOOOO

Juliuvs OO 0O O000 mkbinhmm OOHTK ascii DO D0 O000000 JulivsOOOOO HMMOODOOODOO
00do00000oodo000do0oooooDO0o0ooO0D0D0oooDo0ooo0oooooOooOoon
0000000000000 0000000000000bO00o0obO0o0O000o0o0oOoo0DOOoO0ooOon
0000000000000 b000b000000o000o000o0o00D0o0bOo0oOoooOoooOoonoa

O00000000mkbinhmm O Julivs 0000000000000 DOOmkbinhmm 0000 Julius OO O
0000000000 oodoooddhius0 00000000 00ODODOOOOODODODOOODOOOO0
0000000000000 0dddoius 000000000000 OOOOOOOOODODOO
mkbinhmm OO OOO0OO00O0O0

Q

% mkbinhmm —-htkconf ConfigFile -C ... hmmdefs binhmm

goboboobooobooobooooboooboooboooboboooobooboobooboooOoooboOooonn
gboooboobooooboooooaon
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CHAPTER 4. OOOOO0O0O0OOOO0ODODOOO

42. 00000

Table4100000000000000O0COO00ODOOO

o000 HTKOO

oooono oo ooodod 000
gooooo "MFCC" TARGETKIND
ooooooon - NUMCEPS

-smpFreq Hz g g g g Hoooon 16000 SOURCERATE (*)

-fsize samples goooono 400 (=25ms in 16kHz) WINDOWSIZE (*)

-fshift samples ogooooooog 160 (=10ms in 16kHz) TARGETRATE (*)

—-zmeanframe g g g Hooooon no ZMEANSOURCE

-preemph value gooooo 0.97 PREEMCOEF

—fbank value g g g Hooooon 24 (%) NUMCHANS

. oooooooooo

-ceplif value ooooo 22 CEPLIFTER

—-delwin frames ooooooooo 2 DELTAWINDOW

—accwin frames gooooooog 2 ACCWINDOW

-lofreqg Hz g nooooooon -1 (disable) LOFREQ

-hifreqg Hz E nooooooon -1 (disable) HIFREQ
ooooooooo

_ _ *

rawe / —-norawe 00o0oon no (*) RAWENERGY

—enormal / oooooooooo no () ENORMALISE

-noenormal gd
ooooooooood . "

-escale value oooogoooo 1.0 (disable) (*) ESCALE

. oooooooood

-silfloor dB Sialalalatatatals 50.0 SILFLOOR
oooooooooo

—usepower goooooooood no USEPOWER
000 (rev.4.0.2)

B /- oooooooooo o i

cvnimnocvn 0 (rev.4.0.2)

-vtln alpha flo gooooo .

fhi (rev4.0.2) 1.0 any any (disable) WARPFREQ,WARPLCU

TOFF,WARPH(

oooooooooooooooooooobobooooooooooooObOb0O0O0 (O HTKODO
goooboobogoobooboooooobooboo (o HIKODOODODODODOOOOOOoDOoO
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% mkbinhmm -htkconf ConfigFile -C ... binhmml binhmm2

gboboooooogob 3s3000o00b0obooboooooboobobooooobooboobooboonoo
oboboooobooooooooooooooooooooooooOooboooboOooboOobooboOoboobon
gbooooobooooboobooooboboooooboooooobooooboOoboon

gbobooobobooobooobooobooobooboboo@muoboonobod (2)-htkconf 00O 3)0OOO
ooooooooooooooo obobooooobooo muoooboooo
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activity detection: VADO O O DO OOOO0ODODODOODOOODODOOO0OOOODOOODOOOOO
000000000 oooooooobooSNROOOODOO0Oooooooog
Joodoooob0Ooo000ooooobobobb000o0oo0oobobDO (Gaussian mixture model;
GvM) 0000000000000 00000OO0O0ODO00ODOO00DOO0ODOOoO0OOoDOoOoDOOoooDa
0000000000000 0000000000 vADOOOODDODOoOooooooooao
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0010000000000 b0o00Db00n fruit.grammar 00000
vocaOOOO fruit.vocaOOOO

% FRUIT

Ooad mi k aN
ooad r i Ngo
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gboo"s"dboboocobooboooobobooboob0oboooboobOol gremmar DO00OO0OOO
gboooobooboboboobdns_BONsS_ EOUODOOOOOOODOODOOOOODOODOOOOOOOD
O0hliusO0000000000O "silB", "silE"DO0OO0ODOOO

732 00000

grammar D O0O000 vocaOUOODOOOOOOOO0ODOO mkdfapl U000 ulivsOOO00OOOO0OOOODO
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% mkdfa.pl fruit

fruit.grammar has 6 rules

fruit.voca has 9 categories and 20 words

Now parsing grammar file

Now modifying grammar to minimize states[0]

Now parsing vocabulary file

Now making nondeterministic finite automaton[8/8]
Now making deterministic finite automaton([8/8]
Now making triplet 1list[8/8]
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% generate fruit

Reading in dictionary...1l3 words...done

Reading in DFA grammar...done

Mapping dict item <-> DFA terminal (category)...done
Reading in term file (optional)...done

9 categories, 13 words
DFA has 8 nodes and 10 arcs
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[o)
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o)
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gboooooooooooboboobooooobooooboooooooooobobooboooooooobboOoobooo
oboboboboooooooooooooooooooooooooboooOoobOoboOoboboobon
gbooooooboooooboooooon
-sbd020000000000000000C0O0O0O00O0O0OO0O0DOOO0OOOOOOOOOOOODAO0
gbobooooooooboooooooooobobobobobOobobooobooobooobooobooonoo
obobooboooooboooooboooooooboobobobooboooo2000ooDobDOoDOobOoDbOon
oboboboobooooooooboooooooooboooboooboboboboboboooboooboooboo
oboooooogd
-sO0000000oooooboooooobooooboooooooooboooooooobooooboboOooon
gbobooboooobooobooboooooooboooboobooboooboobooooOoooooo
gboooobooooo
-m00200000000000000000000000000D0000WNIus00000000ODO
goboboobooboobooboobooooooooobooooboooooobDobDOoDoboboboboo
gboboooooooboooobooooboooobooboooobooooooobooboboobboooobooDbooDo
obooooobooooobooooooon
-lookuprange 000 200000000000000000C0O0O00O0O0O0OODOOOOOOOO
gbbooobooooboooboobobOoooboobooooooooboOooboobooooOoooboooo
gboooboobooboobobooobooboooooboooooon
-looktrellisO0O0OODOOO0OO0OOO0OOOOODOOOOOODOOOOOOODOOOOOOOO
goooobootbboniws0O0ooooooboobooooob0oobooboooboobooboooon
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obbooobooboooobooooo 20000000000 o0oobboooooboobooOooooOoon
Ub0000bO00Db0O0-looktrellisO0O00O000O0O0O0O0O0O0OO0O0OO0OOOOODOOOOODOODO
gboooboobooobooboboooobooooboobooooboobooooaon

825 UOUO4UOooOOO
gobobooboobooboobobbobboo

e -lpass: 0 100000000O0OO

e —no_ccd,-force_cca: U0 UO0OOOOOOOOOODOOOOODOODOOOOOOOOODODO
obooooOobooooboobooooboboooooboonono

e —iwsp: U0 O0OD0O0ODOOO0DOODODOODODODOOOODOOODLOOO0ObOODbODbLODOO
hhlivsOOOOO0O0OODOOO0OO0OOO0DOOOOODOOOOOODOOOOOOODbOO0OOODODO
oboooooboooooboboooooboooon

bobooboooboobboobboobobooobbod-spmeodel UO0OOODOOOOOOOODODO
gbobooboboooobobooooboboooboboooobobooooboobooooono

e —transp: U0 OOOO0O0O0OOO0OOOOODOOOOOCODOOODOOODOOOOOOOODOOOOO
goocooooooOgd

83 LUUuuuy

hlvsOOOOOO0O0OO0O0O0OO0O0OOO0OCOOOODOOOOOO0OCOODOO0O0OO0O0DOOO0O0O0O0ObO00O0
gbooooboboooooboboooboobooooonoa

8.3.1 N-best[] [l

-n0000000000000000000000000000 -cutput00O0O0O0O0O0D0OODOOO
oooodoooooooooooooooo

N-geam OO OODOOO0OODDOOOODOOOODODOO0OO0ODOODOODOO0ODOODOOODOODOODOODO
oooooboooooo-n000 300 50000000 000O00O0O0DODODO0O0O0OODODbDOOd
000DO000O0o00obOO0o0ooO02000000000000000000D0DODO0O0DOODOOOODOO
00 -output 00O ood
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b0 "-n 3 -output 3"00000000O0O00O0O0O"sentence" 0000000 2000000
O000OD0000"wseql"OODDDDDDOOOOOON-gramO0 N-gramO 0000000000000
000000 O0"shseq"UO00O0000O0O""O00DO0O0OO0O0ODO0ODOOO0D"emscore"0O0O0DOOOOO
0o0b00o00b0o0O00"score"0000D0O00O0DOO0O0ODOOOODOOOODOOOODOOOODOOODOO
ooboooOooooooOooooooobooobObo0oooobOo0o0oob0obbO0000d "-separatescore”
gboocoboobooooboboobooboooooboooo

sentencel: OO0 O O OO O OO0 O O

wseql: <s> 0 0O0O+0000+2 O0+0+58 O0+0+75 0D O0+0000+2 O+0+58 O O+00 «
O+00+44/17/8 O0+0+70/47/2 O0+0+74 </s>

phsegl: silB | ko JiNgi ] ga | sp|] zuishol|] de | hikaglta]l sp <«

| silE

cmscorel: 0.441 0.312 0.286 0.162 0.233 0.406 0.339 0.419 0.813 1.000

scorel: -5333.988281

sentence?2: ooo O oo o oo o o

wseg2: <s> 0 0O00O+0000+2 O0+0+58 DO+0000+2 O+0458 O00O0+000+0 «
O+44/17/8 O+0+70/47/2 O+0+74 </s>

phseg2: silB | ko JjiNgi | gal|] zuishol| de | hikagltal|l sp | «—
silE

cmscore2: 0.441 0.327 0.648 0.233 0.406 0.339 0.419 0.813 1.000

score2: —-5342.767578

sentence3: ooO0 o o o0 O oo o O

wseqg3: <s> 00 0O0+0000+2 O+0+58 O0+0+75 0 0+0000+2 O+0+58 O00O0+0 «
O+00+44/13/7 O0+0+70/47/2 O0+0+74 </s>

phseg3: silB | ko JiNgi ] ga | sp| zuishol|] de | kaqgl tal sp | —
silE

cmscore3: 0.441 0.312 0.286 0.162 0.231 0.408 0.075 0.419 0.813 1.000

score3: —-5343.241211

gbooz200000000 1000b00b00bO0b0obocobooboobo0oboboobOooooon
gbooooobool1oooboobooboobobooooboon

832 DOUOOOOO

0000000000000 o0o00ooo0oo00o0oo0oolivs000000000O0OO0
000000 20000000000000000000000000000O0O0OO0O0OO0
00000 -lattice00ODODOO0OOODOOOODOODODOOOOOOOODOODOO 2000
0000000000000 000Do00oD00d00000D00DDO00000000D0DO0O N-best
0000000000000 00000 N-bestDOOOOODOODOOODOOODOOOO
J00000000000000o00 1 0000000000000 00 2000000000000
doo00o0do0-b,-b20000000000-n00000D000D000DOODOOODOOOSOO0OO
gooooooooooo
0000DD0O0000oDoOo0000DooO000do0oDO000O0DD0Odn —graphrange 0000000
Jod0dDo0oooO0oUooOo 1"oooooooDOooUOoDOooDOoDO0oDO0DO0DODOoDOoDOoDOoo
Jdd0bodoooooooDo0U0ooOoU0oooo0oooOoooooooOoooDoOUDoOODoOoODO
0d0D00DOo00oo0DoOo0oo00oooooo0ooo00ooooooooooOooooooon
0000000000000 0ooDo00o0o000o0o000oo0ddd-graphcut 0O O0O0OO0OO0ODOO
oooooood
—graphboundloop O0O0OOO0OOO deadloopD OO OOO0O0O0O0DODODOOO-graphsearchdelay
0000000000000 D00000000ooU0o0oDO000o0ooOoooUooooOooooon
00000000001 000000000000000000000000000 10000000
0J00000000000o0Do0oooDooooooooo

24: [96..129]
left=21 right=31,29
left_lscore=-13.968800 right_lscore=-37.530403,-36.043201
wid=11615 name="0O 0" lname="00+0 00 O00O+17"
f=-5320.787109 f_prev=-5327.085449
g_head=-2937.868652 g_prev=-2078.347656

000000000000 000000000NOOO0D000000000000 N-bestODODOOOOODOO0OO0O0O
00000 N-bestDOOOO0O0O0O0OODDOODDOO
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forward_score=-102.234932 backward_score=-120.460266
AMavg=-25.326530

cmscore=0.072092 graphcm=0.119256

headphone=a-j+u tailphone=sh-o:+d

000000000000 dp)ODO0D00000DOO0D0O0DO00bO00O0000D00D0left, right 00
0000000000000 1left_1lscore, right_lscored0000000OOO0OOOOOwidOO
0000000 Oname 000000OD0Iname 000000 ODOOOOOODOO

hhiivs OO 20000000000O0DO0DODODOOTCL, f_prev,g_head,g prevO0O0O0OO0O0O0DODOO
000000000000 oD0D000U00OnD0D0OD0D0000O0O00000DO0000000O0 (g(n)
+h(n+1)), 000000000 (gn-)+h(n)D 000000 Viterbi 00 0 gn), 000000 Viterbi 0O
Ogh-H)+LMn)ODOOOO0OO0O0DOO00 gm)OODO nO0O 20000 rightto-left 00 00h(n) 00O 10
000 leftto-right 0D OO0LMM) O OODOOOOOO

juliuvs0000000DOOCO0D0DOO0OD forward/ backward algorithm OO0 00000000 O000O0O
000000000 0000000b0000 forward_score,backward_score 000 graphcm OO
O0000000O0Ocmscore0 000 ulius 000000 OODOOOOODOO

headphone, tailphone 0000000000000 O0O0O0O0O0DOOO0O0O0O0DOO0O0O0OOOOOO
00o0doooOoOo0o00000oooOoo00ooooooooooooon

8.3.3 Confusion network

00000 -confnet DOOO0OOO confusionnetwork 10 000000000 OOONOJuliusO0OOO
0000000000000 00D0DO0DOD00000O0DOO0 confusionnetwork 0 0O 000O

JdddobOo0oodoooo0obDbOo0oooooOo 1000000 oooooOoooDo 22000
000d0oooOoO0000ooooDO-bp,-p20000000000-n000000D0O0DOOOOOO
0000 sooooooboooooooooo

834 000U

01000000000 00b000000b00b000b00b00b000000-progoutd00On00OO
oboooOobOoobOOobooooobooboobooooboboboOobO0b00d -proginterval OO0
gbooooooooo

835 U0UUuU3gupboboooobbogd

obooob400000000000D0O0OO0OO0ODOOOODOODOOOOOOOODO3xbO0O0O0O 2
gboboobooooooooo 1boboboboboobooboooooboooooooboobOobOobobon
oboooooobobooob40b000002000000000000000000000000¢0O
gbooooooooon

goboo0O3x000000010000000000000000000000 "-fallbacklpass"
o00o0oo0oo0ooooooooooooooooobobobo0oooo 20000000001 D0D0000000
obooooopoooooobooog
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hhlvs OODOODOOO0OOO0O0OOOODODOOOOOOOOODODOOOODODODOOOODODO
Oforced alignmentd O 0000000000000 O0DO0O0OOODO0O0OD0O0OODOOODO0OOO0ODOOODO
oboooooboooooooboooooon
goooooooooonnO "-walign",00000"-palign" HMMOOOODOO "-salign"0O0O
obooO0bO0o0obOOobo0ooobOoboboON-bestD OO0 OOO0OOOOOOOODOOOOODOOO
000 "-walign"O00000O0O0O0O0O0O0COOODOODOOOOOOCOOOOOOOOOOOOO0OO0
gboooobooooboboooobooooboobooooono

=== begin forced alignment ===

id: from to n_score unit

[ 0 23] -21.430922 <s> [1]

[ 24 65] -24.608768 0O O0O+0000O+2 (0007
[ 66 91] -25.395161 [O+0+58 [l

[ 92 97] -29.494751 0O+0+75 [l
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[ 98 1311 -25.065617 0O 0O+0000O0+2 (0ol

[ 132 139] -25.297760 0O+0+58 (gl

[ 140 170] -25.976215 0O0+000+00+44/17/8 (00l
[ 171 185] -26.640495 0O+0+70/47/2 [0O]

[ 186 195] =-23.992529 0O+0+74 (gl

[ 196 208] -22.155687 </s> [1]

re—computed AM score: —-5172.585449
=== end forced alignment ===

85 LOOOO

ooboooobobooboobooobboboobooobooboooobooooooooboooboooobobooooDooooDo
oboboboobOO0O 1ooboooolgbooboboboooooooooooooooobO0obOobOoon
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86 LUUUUOLOUOLOOLOODO
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gboobdboobooboboboouooooobobobooobobobboboobobonooan
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U000 -spmodel 000000000 O0ON-gram U0 000000000 O0O0DOOO0OOOO0ODOO
O0"silB","silE"O-silhead000-siltail D0000000O0O00O0DOOOODOOODOOOOOO
0000000000 0000000000-pausemodels 000000000

86.1 UDLUUUOODLDLDLOOOODLDODO

o000 "-spsegment" 000000000 10000000000O000CO0O0CODOOOOOOOC
oO000oDoO0o0o000Dbo0000o00O0000MusO000000000O0ODO0000ODOO0O00OO
ooooooobooooobobooooboobooooboooobobbooooboobooobDoboOoo

gbobooobobooooboobooboonivs00oboooobooboooooobooog
oo0oo0O00Onnus00 1000000000000 O0CO0OO0O0OCO0DO0O0OOOO0O0O0O0O000OAO0
obooboooooobooobooboobooobobOoboobooOooooobbooOooobooOoooo
gboboz200000000000000000ObO0b00O0O0O0OO0O0O0O0O00OOO0O0ODbOObOObOOn
gobobooobobooooboooooobooboboooboooooboooboobboooo0ooobooonn
oono

86.2 UOUUDLOUO VAD

000000000 0o0bo0oboO0Oodd)uliusd configure O ——enable-decoder-vadOOOOOO
ooOoo0o0obOooOOooOoOoboOobOoboO vabOO4OooOOooOooOOooboboboboooboooooo
Julius O -spsegment 000000000 ONiusO00O00O000OOO VADODOOO
goooobooovADOOOOOOOODOOOODOoOOoOobOOoOoDOoOoOoOobObOOoDOoboboOoboboOoDo
000000oo0ooo0oo0ooooooooDooooDooooooDooDooDOooDooDooDoooooo
JoooooooooobOOo0ooOoooooooOdbOoooDooDOobooooooooooag
gobOd0obOoboOgd -spdur, -spmargin,-spdelay0000000OO0O0OOOOOOOOOOO
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Joootgtdubood

hhlvsO 4000000000000 000DOO000OOO0OOOODDOOOODOOOOOODOOOO
gobobooboobooboobobbobbooboobooboobon

gbgbodobgoboobooboobobobboobooboboboboobobooboboobab
-AM, -LM, -SRO0O000000O0C00000000DOC0COO00O000O000O0000000000D0AO0
ooo

91 UOU0OOOOOOO

911 UU0OU0O0OD0OOOOO0O0ODO (-AM)

—AM name

-AaMUO0Oname U0 0000000000 O0ODOODOO0OOODOOOODO-AMODOOOODODODOD
goboooboobobobobooboboooboobbooboboooboobboobooboboooobo
oboooobooboobOoboooobobooooobobooobobooooon

-AM AM1
....(0O0DO0OO0100000)
—-AM AM2
....(0o0oo00O0Oo0c200000)

obOobOoboooOooooOooooooobOoboo0oo0oon00nf _default0000000O0OJulius O
-aMO0o0o0o00oooboobono -aMO00oooboooobooooooobboobooooobn
gbooooboooobooboooobobo -aMObOoboooooao

gobooooooooboooooboooobobooobooboooobooobOOooDoboooDooo
gboooooboobooboobooboooooooooonmusgoogoooooooboobooon
obobooooboooboobooobooobobooooboooboooooooobooboooooobooobooon
gboboboboobooboooboobooooboooooboooooooooobooobooobooobOoboboobon
gobooboooooobooobooooboooboooboooboooboobooooboobobooooon
gboooboobooooboboooboobooooboooobobooooboOoon

GvMM OUOOOooOoooOobOO-av evvMOODOOoOoOoOOoOoDOOOOobO GMMOODODOOOOO
gbooobobootd-avevmvmOoooooooooGMMUOOOO0oOOoOooOOoOoOOoOooOOoOooOoooOoon
oboooooooo

—-AM_GMM

O00O0liusOOO000O0O00O0O0OO0O00DOOO0O0O0DOOOODODO0OOODO0OODOODOO0ODOD
oo0ooooooooooooooDoo0o0onus0ODO0000DOO0000OODO0OO0ODOODOOO00O
gboooooboooboobobooogo

e JO0DODDOUODOODODOO (-smpFreq OO —smpPeriod, 0000 HTK Config 0 00 SOUR-
CERATE)

e JOODODOODN (-fshift)

e 0000D0D0O (-fsize)
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91.2 UDDOUOOOOOODOOO (-LM)

-iMOOO0OO0O0O000O00O0b0b0o0o0oo0o0oo0ob0ob0oboobo0obobgnO N-gram, DOOOOO
googobooobooboobooobobbobooboobooboobobbooboo

913 U0OUOO0O0OO0O0ODOOOO0OO0DbObODbDOOOd (-SR)

-srRO00000000O0O00DOO0O0O0OO0O00cO0O0OO0OO0bOO0bO0bOOOO0OoOoOooOoOooOOoDOann
gboboboooooboooooooooooboooooboooboobooboobobobOobobOoboboon
gooooooooooooboboooboobooobooobooboo

92 UUUOUOUUoubogogdd

obobobobobooboboboooboboooooobDobobOobOobOobOobOobOobOoDbOoD
obooooobooooboobooooboooooOoobobooooboobooooobOooooobooonoo
gbooooobobooooobobooooo-aMOgobOOoboOoooobOOobo-wMOOOoOOoOOODOOOn
gbobooobod-skO0b0ooocoooboobobobobooooboboboboooooobooboobooo
ooooooboobooboboooobob-coBAL OO OOODODOODOODO

(global options)

—-AM aml

(AM related options)

-LM 1ml

(LM related options)

—SR searchl aml 1Iml
(Search related options)
—GLOBAL

(global options)

-SRO00 LMOOOOOOOO0ODOOOOODOOOO0OOO0O0OO00O0O0O00O0O00O0O0000bOObO0O0
booooOoboooooboooobooboooooboooobOoboooobooon
gboooobooboboboobg -croBaLOOOOOOODOOOOO 41 000000000000
hhlvs-4.000000000000000000 -iMOOOD AMOODOOOOOOOOOODODOOOOOO
oooooobooooooooobooboooooooboooooooobooboooobooooDoOoo
oooobOobooOoDb40000000000D000000O0000O0 -nosectioncheckOOOOOOONO
obooo40000000jeconfO00O0O00O0ODOODOOODOO

93 UUUOOObLbObbdd Jeonf JOOONO

gboboooooooooooooooooooooooooooobooobaMl, M1, LM2, SR1, sSR2 000
gboooooboooon

-AM AM1

....(0O0D0O0OO0oooooa0)

-LM LM1
....(00D0O0O0O0CODODOO0O0OODOOOO0DO)
-LM LM2
....(00000o0coOobOO00O0coODOO0O0Oo0oOaO)
-SR SR1 AM1 LM1

....(aM1 + IM1 O OODOOOO0O)

—-SR SR2 AM1 LM2

....(aM1 + IM2 OOO0ODOOO0OO)

gbooooOoboooooboooboobooooboooobooboooobooooboboooboOooonoo
bobooboooooobooooobooboobooboboboboboboboooOooobooooooonoo
gbooooboooooobooon
gooooooooboobooooboboboobboooboobobooboooDobbOoboobooOoboooo
obooooooboooooboboooobobobooboobooooboboooobooboobooDo
gbo400000000000O0O00DODODODOOOODOODOODODODODOOOOOOOOODO
obobooobooooobooooooobooobooooooooobooobooooooboooboOooon
gbooooobooooboboooobobooooobooooooboooooan
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-AM am_1 -AM am_2
-IM 1lm (LM spec..)
—-SR searchl am_1 1Im
-SSR search?2 am_2 1m

gboboboobooboobuoobobboboboobooboobooboobaobod

-AM am_1 -AM am_2

-IM 1m_1 (LM spec..)

-ILM 1m_2 (same LM spec..)
—SR searchl am_1 1m_1
—-SR search2 am_2 1m_2
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hlivs 0000000000000 O0D000O0NIwsOO0000000000O00O0O000O0DO0O0
oboooooooobooobooobo miwsOOTCPIPOOOOOOOOOOODOOODOOO
gbooooobooboboooooboboooooobobooboooobOobooooboonog
gbobooboboooobooooboobooooboooon

101 OJO0OO

Julivs O -module 00000000000 DOOOCOOODODODOOOOOOOOOOOOODDODOOOO
oooooooTCcpIPOOOOO0O0ODODODDOOOOO0O0OD 1050000000 -module portnum
gboooooobooooooobooooooo

gobobooooobobooooobtniusOO00D0oOooboOooOooboobooboooboooboDboo
goboooooooboogoboooooboooooooboogobooooboooboboooooDooDboOoD
obbooooboooboooobbooobobooobooobooooooOoooobooobooooooooboooDbn
gboboboooooooboboobooooboooooboooboOoOooobOoooboooboooooOoooboooDn
goo

gboooboooooboooobooobOoooboooooboobOOoboooboooOoboooooon
oooooooooooooobooobo0o0ooooooOoius0000DO0O0O000O00ODOObO0OO000O
oooooooooooon

102 UOOO0OOO0OODO0 jeontrol I OO DO OO

Julivs OO 0O0O0OO0O00O0OD00O0O jeontrol DOODOOO0D0OODOO0 insOOOO0OOODOOOOODOODO
goboboooboobobbooboobooboobobbobooboobooboboobOoobo
oooob0oOo nns000O000O0O0O0O0OOOOCOODOO

(1) ODOO0OO0OJulivs ODOOO0ODODODOOO "module" 0O0DODDOOOOOODODODADO
% julius -C fast.jconf -module

(2) DDODOOOOOjecontrol DODODDOOOOOO
% jJecontrol ()OO ODODODODOODOON®O

000000b0000Db0bO000 jeontrolJO0DOOOOOODOOOjeontrol 0 "pause” O OO OO enter
000000000 "esume"00000000O0O0O

g0oooooooooooo00ooooooooooooDoOob0OjeontrolOO0O0O0ODDOODODO
O julius/module.c, julius/output_module.cO0O00OO0O0OO0O0OOOO

103 JUUOOObOO00oooobbogga

hlivsOOOO000O0O0O0O0O0O0O0DOO0O0O0O0 XMLOOOOOOOOOOODOOOOOOOooOOoooOoo
gobobooooooooboooboobooooooooboooboooboooooboobooooboooonn
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O000-charconvOO0OD0OOODOOOO0ODOOOCOODOOO shiftjisO0000 UTF-80000DOOOOODO
0 —charconv sjis utf8s0oooggaod

goboooo XxMLOogooooooooboooo\n"Oooooobbuooobooobbooo
dooooooobooooooobooooooooooo""oobbboooooooboboooooo
aood

<STARTPROC/>

<INPUT STATUS="LISTEN" TIME="994675053"/>

<INPUT STATUS="STARTREC" TIME="994675055"/>

<STARTRECOG/>

<INPUT STATUS="ENDREC" TIME="994675059"/>

<GMM RESULT="adult" CMSCORE="1.000000"/>

<ENDRECOG/ >

<INPUTPARAM FRAMES="382" MSEC="3820"/>

<RECOGOUT>

<SHYPO RANK="1" SCORE="-6888.637695" GRAM="0">
<WHYPO WORD="silB" CLASSID="39" PHONE="silB" CM="1.000"/>
<WHYPO WORD="0 O " CLASSID="0" PHONE="u w a g i" CM="1.000"/>
<WHYPO WORD="[ " CLASSID="35" PHONE="o" CM="1.000"/>
<WHYPO WORD="[ " CLASSID="2" PHONE="sh i r o" CM="0.988"/>
<WHYPO WORD="[ " CLASSID="37" PHONE="n i" CM="1.000"/>
<WHYPO WORD="[ O " CLASSID="27" PHONE="sh i t e" CM="1.000"/>
<WHYPO WORD="0O O O " CLASSID="28" PHONE="k u d a s a i" CM="1.000"/>
<WHYPO WORD="silE" CLASSID="40" PHONE="silE" CM="1.000"/>
</SHYPO>
</RECOGOUT>

<sHYPO>UDOUOOOODOOOODOODOOOODOOSCOREDOIDOODOOOODOODOODOGRAM
00o0o0O0bO00obOO000O00O0b0000000O0WORD, CLASSID, PHONE,CMOOOOOOOODO
gbooooboboboboON-gamUOOO0O0O00OO0O0O0OO0OCODOOOOOOCOOOODOOOOOOODO
Ub0o0O0O0bOO0000 <RECOGOUT> ... </RECOGOUT>0OUODOOO<RECOGFAIL/>000000O0O

hhlvsOOOO0OOODOOODOODOOODOODOOOOODO 101 0D000DOODOODObDOO
oo 120000

104 OJ0O0O0OODOO0OOOOOOOOO0OO0

ooooooobD s OO00O0O0OO0OO00ODOO0OO0ODOO0ODOO0O0OONwsOO0OOODOOO0ODOOODOOOO
goboooobobooobooooobooo"w"booboooooooooooooboobooboooo
obooooobobooobooboooobooboooonog

ADDGRAM, CHANGEGRAM O OOOOOODOOOO livsOO000O0O0O0O0OO0OO0O0OOOOOOO
0000000000 0000000000 (dfa)0D000000 (diety OOOO0 uliusO0OOO00OO0
O00oooooDOoOo'raEND"OO00O"DICEND"OO000ODOOOOO0O0O0O0O0DOODOOOO0OO0O
oboboobooooobooooobooboobooboooooboogobboADDGRAMOOOOOOO
O0O000000OCHANGEGRAMOUODOOODOOO

ADDGRAM 0O 0O 0O O

oo0oo0O0O0O00 (.dfa)y ODDOOO
DFAEND

ooooob0o0O (.dict) D OOUO
DICEND

hlnvsOOOOOOOOODDOOOOOOODOOODOOOODOODODOOOOUOOODDOODDOOOO
gooobooooooobooooooooboooooooooobooooooooooooooooooooon
OO0 LISTPROCESS DD OUO0OOO0O0DODODOOO0OO0OODODDOOCURRENTPROCESS O SHIFTPROCESS
00000000 00OACTIVATEPROCESS U DEACTIVATEPROCESS D O OO0 00000000 OOODO
oboooooboooooboooo

gbooooboo o30b000 140000
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Table101 0000000000 O0000O0OO

oo oo gboooooo
oboooooooooooboo

<STARTPROC/> obooooboooon oboooooboooooobooo
gbooooooboooon
gboobooboooooboo

<ENDPROC/> oboooooogoo Sialalialiatataialalaiaialats
oboooooooooooboo

<STARTRECOG/> oboooog oboooobooooooo
gbooooao

<ENDRECOG/> goooog EEEDDDDDDDDDDD

<INPUT STATUS="LISTEN" 0ooo gooooooooogooboo

TIME="..."/> oboooooooo

<INPUT

STATUS="STARTREC" goooog EEEEEEDDDDDDDD

TIME="..."/>

<INPUT STATUS="ENDREC" 00o0ooon gooooooooogooboo

TIME="..."/> ooooog

<INPUTPARAM FRAMES="..." 00000 oboooooboooooobooo

MSEC="..."/> goooo

<GMM RESULT="xxx" GMMOOOOOOOOO gooooocMMUODOOO

CMSCORE="..."/> GMM OO0 oobooooooooon

<RECOGOUT>.. </RECOGOUT>

gogbgooooboo

gobgoboobooboan

gobgoboooboobooon
gobobooboobooboon

<RECOGFAIL/> 0000 e s s s s s
0000000000000
- CMMOOOOO0O00000
<REJECTED REASON="_."> | 0000 oMM ey
<GRAPHOUTS>...</GRAPHOUT>| 00000 pooooobodooooo

gobgoooaboo

<GRAMINFO>...</GRAMINFO>

obooooboooooooo
ooo

gboooooooooo
SYNCGRAM U OO OOODO

<SYSINFO
PROCESS="ACTIVEISLEEP">

goboooboooboo

STATUS O OODOOOO

<ENGINEINFO TYPE="Julius"
VERSION="4.1" CONF="fast"/>

oboooooooon

VERSIONOODOOODOO

<GRAMMAR
STATUS="RECEIVED"/>

gbooooogd

gbooooboooooobooo
gbooooao

SYNCGRAM O OUODOOOOO

<GRAMMAR

STATUS="READY"/> 00oo00oooon SDDDDDDDDDDDDD
<GRAMMAR

STATUS="ERROR" ooo ESSEEEDDDDDDDD
REASON="..."/>

<RECOGPROCESS>...<RECOGP

ROCESSAO 00000000

gobobooboobooboon
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Table 102 0000000000000 OO0ODOO

go

go

<RECOGOUT>...</RECOGOUT>

gooooo

<SHYPO>...</SHYPO>

OOOOrRaANKOOOOSCOREOOOODOOO
gbooobobooobodoeraMUnooonoono
uobooooboooboo boooooobogo

<WHYPO>.. </WHYPO>

gbogbgoboboworDODOODOOODO
CLassipDO0O0OD0O000O0ON-gram U 0O N-gram
oobO0o0oooooooooobOoboOpHONE OO
ob0OcMOOD0OO0OO0OO0OOOOOOOOOO

Table 1030 000000000000000000O0OO

oooQ OO0 Julius 0O O
Jooooooooooooo
STATUS - O0oooo
DIE - JWwsOOOOGooo
VERSION - WivsOOOOOOOOO
Jooooooooooooo
0Ooo0o0oo0ooooooon
PAUSE - O0o00ooO0ooooooo
0000D0O00oOD0Oooooon
000oDOOoooooon
Jooooooooooooo
TERMINATE - Ooo00oooo0oooooon
ooooooooo
00000o0oooooooo
RESUME ) Ooooooooo
00000000oooooo
CURRENTPROCESS Ooooooooooo Qooooooooooooo
Jooooooooooooo
SHIFTPROCESS - JooooOOoOO00
jeonf D000 NusO0000 |0J00000O00000OOO
ADDPROCESS ooono 0oooooooon
Jooooooooooooo
DELPROCESS Ooooooooooon Qooooooo
000o0o0o0oooooooo
LISTPROCESS - Qooooooo
DEACTIVATEPROCESS 000o0oOooooooon EEEEEDDDDDDDDD
ACTIVATEPROCESS Ooooooooooo SSSDDDDDDDDDDD
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Table 104 0 0000000000000 ODO0ODOOOOODOOOOODOODOOOODO

goog go Julius 0 0 O
GRAMINFO ; EEDDDDDDDDDDDD

CHANGEGRAM 0O

O0OO0O0O0O0ODFA+O OO

gboooobooboooboooo
gobobooboobooboon
gooogoo

ADDGRAM 0O O

obOoo0O0OODFA+O OO

gbooooboobooboooo
gbooooao

gbooooboooooboo

gboobooboooooboo

DELGRAM 000oo000O0ooo ooooo
00000000000000 |00000000oooooon

DEACTIVATEGRAM JLoooooooo aoo
EEEEEEEEEEEE

ACTIAVETGRAM Joooooooono 000000 O00O00oOon
. o . 0oo0o00000o000o00

INPUTONCHANGE ;E?%ﬁggﬁ’ PAUSE'DD | npppoooooooooo

0oooooooog
SYNCGRAM - 0ooooooooog
ADDWORD 00 DOO0C0O0O000O0 e e

gbooooooooon
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Julivs-4.1 0000000000000 WlivsOOOD0OO0O0OD0OO0O0OO0O0DOOOO0ODOOOOO
oobO0oobooboooobOoobooooobooo0o0ooO0o DbLLO0b0OO0O0oOo0O00Oliusd00O
gboooooboobobooooobobooooooboboooooobooooobooona
gboooooobobooooboobooboboooooobooboboooooooboon
gooooobooooobobooooboooboooDo

OooooooODDOOoO0O00O0O0000000 ivsOOO00O00OO pluginsO00D0DODODOO

gobgoobooboobooboobuoobooboobooboobooboooboon
gboabooaoooogaon

111 O0O0O0O

dlopen () DOOOO0OO0O0OOO0OOOO0OO WindowsOJOODOOOOdlopen () O Linux, Solaris O O O
gbooStoooobooooonoo

11.2 OO0

hlvs OO0O000O0000DOOOOO00O0 "yjpi"00000000DOCO0OO0ODODO0OO00DO "-plugi-
ndir dirlist"O00000qir1isce 00000000 jpi000000000000O0OO0OODDO
goooobobooobooobooooo 000 obbooboooooobooobooobooDooDOoo
dirlist 00000000000 0O00O0O0OO0OOO0O0O0

gbboooooooooooboooboooboooooboooooboooboogn ("-input"0)00O
gboooobobobOd"-plugindir'd0doooooboOoOoOoooOOobooooobooooon

11.3 JUdoobood

coboooooooooooOoooooUooooboOooooOoboOoobooOooOoooDooD

1131 UOO00OO0O0Oooboobooodn

gboboboboobooboooobooooboooooooooooooobooobooooboOooboOoboobaon
Uboo0o0OobOo00O000bO [failed]OOOOOO
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Example 11.1 testl.c: a simple output plugin

#include <stdio.h>
#include <string.h>
int
get_plugin_info (int opcode, char xbuf, int buflen)
{
switch (opcode) {
case 0:
strncpy (buf, "simple output plugin", buflen);
break;
}
return 0;
}
void
result_best_str (char *result_str)

{

if (result_str == NULL) {
printf ("\t[failed]\n");
} else {

printf ("\t[%$s]\n", result_str);
}

ob0bo0obooOoobobooobobO0oobobo0oO00b0n0bget_plugin_infoOOOOO0OOO0OOOO
obOocoOobo0ooobOobooobOO0obOoobOoboboboob0b00o00bO0 result_best_str
o00o0oo0oDo00000ooooo00ooooObO0o000oDO0O000ius00000D000000
U0b0o0bO00000Oresult_best_strdd0000ooooooooooooooooboogon
ooooogNuLLgoooooog

hlivs 0000000000 (ygppOOOD0O0O0O0DOO0DOOO0O0O0O0D0DOO00O gecOOOODOODOOO
oboooooooooooon

[)

% gcc -shared -o test.jpi test.c

00b00o00D0Db0o0000ius0 00000000 -plugindizxr 00000000000 COODOO
goboooobooobobooboboboooooooooooooooooooo-c ... OobOOO
gbooooooooboo

% Jjulius -plugindir . -C

0000000000000000000000 result_best_strO00000000000O0O0CO0OO
gooooooao

1132 UJO0OOOOO0OOOOog

20000o0o0oooo0oboboooooobooooobOoobbOoobbOobOOoobOoobOooDbDOoOoDOoO
ooooog

e get_plugin_info ():00OO0OUOOOOOONO

e adin_get_optname (): "-input" 0000000 OO0OODO

e adin_get_configuration(): U00O0O0OO0OOOOOOOOOOO
e adin_standby (): 00 0O0OO0OO0ODOO0ODOOO

e adin_open(): 000 0OOOOODODOO

e adin_read(): 00O00D0OODOOOOODOODOO

e adin _close ():OOOOOOOOOOOO
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adin_get_optname () OO0OO00O00D0O0O0DOOOO00OO0O00O0O0D0O0O0 WiusO0OOO0ODOOO
U -input 00000000 OO0OO0O0OO

adin_get_configuration() OO000O0000000O0000D00 iusOOOODOOODOODO
obboooboooooooobobooobooboooobooooooobooooboooobooOooooooonoo
oboooooooo

adin_standby () DO O0OO0O0OOO0OOOOOOOOOOOOOOODOOOOOOODODOOOadin-
_open () UOUOO0O0OO0ODODadin_read () UOOD0O0O0OODDODDOOOOOODOadin_close() OO
gooooooo

000 "plugin_defs.h"O julius0000000 pluginsO000000O0OOOOODbooleanO
oj0oo0oood0ooOo0ooo0oo0oU0oo00oooOoooUooooooOoooDoOoooDoog
ooooooooooooooooooon

Linux 0 OSSAPIO 00000000 O0DDOO0ODDDODODO0O0O0OO0OOOOOooog!

TOSSAPIODOODOO Julivs 0000000000000 000000D0000000000000
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goooon

Example 11.2 test2.c: OSS A/D-in plugin

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <sys/soundcard.h>
#include "plugin_defs.h"

static int audio_fd; /+ audio file descpritor =/
static int freq; /* given sampling frequency =x/

/* return plugin information =/
int
get_plugin_info (int opcode, char xbuf, int buflen)
{
switch (opcode) {
case 0:
strncpy (buf, "OSS adin plugin", buflen);
break;
}

return 0;

/% return argument string for "-input" x/
void
adin_get_optname (char *buf, int buflen)
{
strncpy (buf, "myadin", buflen);

/* return property of this adin input =/
int
adin_get_configuration (int opcode)
{
switch (opcode) {
case 0: /x enable real-time processing of 1lst pass by default? =/

return 1; /* yes x/

case 1: /+ enable frontend voice detection by level/zc by default? x/
return 1; /x yes */

case 2: /+ input module threading is needed or not, if supported? =*/
return 1; /+ yes, neededx/

/* standby, will be called once at startup =/

boolean

adin_standby (int sfreq, void xdummy)

{
freq = sfreq; /* just store required sampling frequency to local */
return TRUE;

/* open device x/
boolean
adin_open ()

{

int fmt;
int stereo;
int ret;
int s;
if ((audio_fd = open ("/dev/dsp", O_RDONLY)) == -1) {
printf ("Error: cannot open /dev/dsp\n");
return FALSE;
} ’ 64
fmt = AFMT_S16_LE; /+ 1l6bit signed (little endian) =/
if (ioctl (audio_fd, SNDCTL_DSP_SETFMT, &fmt) == -1) {

o o W o o
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O000000D0D0OD0000O0plugin_defs.h 0O JuliusO plugins 0000000000000
gbooooooooo

% gcc —-shared -o test2.jpi test2.c

obobooobooooboobooooboooooobboodbO"-input"00000D0O0O0D0OO0ODOOOOO
000000000 adin_get_optname I "myadin" 0000000000000 00O0O0O0OCODO
gbooooboobooboboooobooooboOoooon

[

% julius -plugindir . -C ... —-input myadin

11.33 UO00O0O0OO0O0O0ODObOOOooooobooDon

3000000000000 00000000DOO000DOOO000DOO00000O0000Mulius0O0O
Oo0ooooO000 lesLib0 0000000 O00DOOO0OODOODOOOO

O0b00obo0ob0ooooobbooboobo0oobooob00esLib0 0000000000 ODOOO0
0000 julius/juliuslib.hO00000000OO00O0OO

Example 11.3 test3.c: Start / stop notification plugin

#include <julius/juliuslib.h>
int
get_plugin_info (int opcode, char *buf, int buflen)
{
switch (opcode) {
case 0:
strncpy (buf, "start/stop notify plugin", buflen);
break;
}
return O;
}
static void
func_begin (Recog *recog, void *dummy)
{
printf (" [BEGIN]\n") ;
}
static void
func_end(Recog xrecog, void xdummy)
{
printf ("[END]\n");
}
int
startup (void xdata)
{
Recog *recog = data;
callback_add(recog, CALLBACK_EVENT_RECOGNITION_BEGIN, func_begin, NULL);
callback_add(recog, CALLBACK_EVENT_RECOGNITION_END, func_end, NULL);
return O;

O0b00000000Oget_plugin_infoOOO0OOOO0OOO0O0O0O02000000000 fun-
c_beginl func_endJO000000O00O0O0O0O0OOOOOOOOOOOODOOOODODOODOOO
oboooooobooobooboobooogoo

startup 0000000000000 O0O0OOCOO0O00O00O0O0O0O0OO0O0O00O000O0C0OO0O Julius
gbooboobOooo1oocobooboobooobooboooboobo0o0oboOobn0gn recogd
gbooooboooboobobooooboboooboobooooboobooooboaon

O000000 livsLibO0OOOO0OODNlusLibO0 000000000000 OOOOODODO
U0 usODO0O0O0D0O0DOO0OOODOOO

Q

% gcc —-shared -o test3.jpi ‘libjulius-config --cflags' ‘libsent-config —--cflags' \
test3.c ‘libjulius-config --libs‘' ‘libsent-config --1libs"

65



11.3. DO0O00D0OD0O00 CHAPTER 11. 0O0O0O0O

gobooboobooooooooooboooboobooboooooboooboooboooooooooDn
gbboobOobooooboboobooboooobooooog sgpIROOOO

[

% gcc —shared -o test3.jpi —-I$JDIR/libjulius/include -I$JDIR/libsent/include \
*$JDIR/bin/libjulius-config —--cflags' ‘$JDIR/bin/libsent-config --cflags' \

test3.c \

-L$JDIR/1ibjulius ‘libjulius-config —--1libs' -L$JDIR/libsent ‘libsent-config --libs‘

O0DO00D00OliusLibO0 00000000 OOO0OODOOOODOOODOOODOOODOOOOOODOOOd
000000000000 OhusLib0 000000000000 O0OCOO0O0OOOOO "plugin_defs.h"
O000"julius/juliuslib.h" 000000000 0NlusLib0000000O0 "plugin_defs.h"O
00o0o0o0ooooooog

11.34 D0O0OUOO0O0O0OO0OOOO0O0n

wlivs OO O O0O0DO0OO0OD0DOO0OO0ODOOOO0OODOOO0OODOOO0ODOOO00OOOO0O0OO0ODOO0O0On
000000oo0ooobDooboOonoodn test3.c00000O0D0O0OOO "notify" 00000 OOO
0000000000000 000 test4.c0000000O0O0O, test3.c0000O00O opt_notify,
initializeOUOOOOOstartup0doooooaoao
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Example 11.4 test4.c: extend test3.c by adding an option "-notify"

#include <julius/juliuslib.h>
static int notify_flag = 0;

int
get_plugin_info (int opcode, char xbuf, int buflen)
{
switch (opcode) {
case O:
strncpy (buf, "start/stop notify plugin with option -notify", buflen);
break;
}
return 0;
}
static void
func_begin (Recog *recog, void *dummy)
{
printf (" [BEGIN]\n") ;
}
static void
func_end (Recog xrecog, void xdummy)
{
printf (" [END]\n") ;
}

static boolean
opt_notify (Jconf xjconf, char xarg[], int argnum)
{
notify_flag = 1;
return TRUE;
}
int
initialize ()
{
j_add_option ("-notify", 0, 0, "enable notify extension", opt_notify);
return 0;

}

int
startup (void xdata)
{
Recog *recog = data;
if (notify == 1) {
callback_add(recog, CALLBACK_EVENT_RECOGNITION_BEGIN, func_begin, NULL);
callback_add(recog, CALLBACK_EVENT_RECOGNITION_END, func_end, NULL);
}

return 0;

U0 initializeO00OOO0OO0OOO0OO0OO0OO0OO00O0O0OO0O0O0OOODOOODO0OD0OODO0ODO0OOO0init-
ializeO0OOODOOOO0DOO j_add_optionU JuliusLibO O OOOO0OliusOO0O00O0D0OOODO
000b000o00oo0bO0O0o0obon "-notify"00000000 opt_notify0O0O00O0O0O0O0O0O00ODO
ob00ooobOoobO0oobo0oobobOooboob0o0ob0odn staticO0O00O0O0OOO notify flag
gbboob0O0b00Ostartup 000000 10000000000 ODO0OOCOOOOOOOODOO

U0 test4.c000000O0O¢test3.jpi J00000OO0OO0O0OODOODODOO "notify" 0000
gbobobooaoboobooboobobobaboa

[

% Jjulius -plugindir . -C ... -notify
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114 00000000

D000 usOO000D00O0O00DOOO0O0O0DOOOOO0DOOOODOODOO0OO
e JOODOOODOODO
e JOOOOOOODOO
e JOOOOOOODOO

gbooooobooog

gbooobogooboooo

e JOODOOODOODO
e JO0ODOOOOODOODOOODOO

gobooboooooobooobooboboooboooboobooobooobooboboobooooo
O00000ooooDo0o0o00o00Dpuius 0000000000 plugin000D000OO0OO0OO
obooooooboooooboboooooboooo

1141 0O0OOOOOOOO

oobooobooobDOes00ODO000000DOO0O0DOO0O000ODO0O0O0DOOOODOOODOOOOO0O0D
hlivsOOOOO0OO0O0O0O0O0O0O0OCODOO0OOOCOOODOO0O0O0O0000AO0
O00000000liuwsO000000 -input J00000-input00000O000D0O0DO0O ad-
in get_optname 0000000000000 O000O0NwsO00000O00O0O0O0ODOOOOOOO
gobogbooobooboobooboobuooboobooo
gogboobobbooboboobooboobooboobooobn

- int get_plugin_info (int opcode, char xbuf, int buflen)
- int adin_get_optname (char xbuf, int buflen)
- int adin_get_configuration (int opcode)
- boolean adin_standby (int sfreq, void xdummy)
- boolean adin_open ()
- int adin_read(SP16 xbuf, int sampnum)
— boolean adin_close ()
Ooo0oooOoooao
- boolean adin_terminate ()
- boolean adin_pause ()
— boolaen adin_resume ()

1142 00O0O0OO0O0OO0OOOO

ooooooobooobo0otnesd0ogboobooboobooboobooDoooobooOooo
oobobooobooboooboooboooboboooobooobooooobooobooboobo0ooobooobooo
ooboooboooboooobooooboobooooobooobboooooboobooooobooooboooooag
goboobooooooboboooboooooobooooobooobooboobooooooooooo
gboboobOobooooobobooobooboooobooooobooobo
gboboooooboooooboboooobobobooooboooo

- get_plugin_info ()
- adin_postprocess () O 0O 0O adin_postprocess_triggered ()

1143 0O0O0OO0O00OO0OO0OO

ooooooOooOo0bOOo0ooO0oboOo0bOOo0bOO00oDOOo0oOOoODOO0oDOo0oDOO00WiusOOOn
gobooboboooboobooooboobooobooboobbooboobbOoobOoobboon
goooooobooobooboooo
gododobobbbioddd —input 000000 -input 00000 fvin_get_optname 00O 0O
00o00ooOO0bO0o0CO0obOOOniwsO0000ODOO0OO0ODOODOOOODODOOOOODOODOODODOO
goboobooboboobobooboobooobooboobooobooo
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- get_plugin_info ()

- fvin_get_optname ()

- fvin_get_configuration ()

- fvin_standby ()

- fvin_open ()

- fvin_read()

- fvin_close()
OOoOoo0ooobOoOoao

- fvin_terminate ()

- fvin_pause ()

— fvin_resume ()

gboobooboobooboooobobooooboooobobooboOoboooobOoobooooboaon
ooooo200000000000000000O00000DDODOOODOOOODOOOODO

1144 0O00O00O0OO0OOOO

O00o0oooo0o0000ObOnius00000000DOOO00O0O0ODOOOO0O0O0O0ODOODOOO0O0OO
gboboobooboooboooobboooooooboooooooooboooooOooobooobooooo
oooooobooooooooboobooooooooogooooboooboobobobDooboooo
goooooooo

gbobooooobooboooboobooooboobooooobooon

- get_plugin_info ()
- fvin_postprocess()

gboooboooboooobooboooboooobooboooooboobooooboooboOooon
gboooogobo20b00boobooobooboboooooboboboobooboooooboboobooon

1145 0O0O0O000O0OO0OOO0OO0

ooooooooboo0obOOo0o0ooO0oooOooobooOo0bOoODOoobDOoOoDOOoUbDOoObOoboDOooDDo
000000000 o00ob00ooDoob0o0D0o0o00oDO0o0DO0DOoD0ooobOOooDONius00ooooon
0o0d0Odoo0oo0ooOooooo0ooooO0oooDOooDO0DOO0o00d0bOoo0oooooooDOooooDg
oooodoOobOo0ooOOooOoboOoofdbDO0boo0ooOOobOOoo0obDOoDOOoboooOOobDOobOoboOooDOoDboo
0000000000000 -gprune 000000000 calcmix_get_optname DO OOOONO
oo0o0ooOO0DO0O0O0OnusO00O0O0O0OO0OOCODOOOOODOODOOOOODODOOOOD
gboooobobooboOooOOoboooobobooobooboooooboooo

— get_plugin_info ()

- calcmix_get_optname ()
— calcmix ()

- calcmix_free()

— calcmix_init ()

1146 0O0OOO0OO0OOODO

gboobooobbobobobobooboooboboboboboboooooooboboboboobon
gbgboooogbboboboboboboooboboboboooboboboboboboobaban
oboooooooooooobobooobooboon

— result_best_str ()

gboooboooooboooobooobooboooooobooOooobooobooboooOooboooobooon
gboooobooooboobooooboboooooboooon

1147 0O0OOO0O0OOOOOO

bbb OO0 oD oOobo b0 UoOoobooOooo
gboodoooboboooooooouooooobooo

- initialize ()

- startup()
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Appendix A

[]

A.1

A.2

Jooooobobbood

hhlvs 0000000000 O0DOOOOO000000000000000O0DODODOOODOO0OO0
0000000000000 0000 Release-ja.txtO00OOOOOO

obtdd4000 400000

goooboooooo
gbboobooabooobooboboboaoboan
MSD-HMM OOOOOOO0O00

CVN, VILNOOOOO (-cvn, -vtln)

-fallbacklpassOOOOOOOOOOOOOO0 40000 20000000000000000O0O
oboooooooboobooooboobobooooo3xbobooooooob10oboooboooboon
ooooooooon

Linux OOOO0OD APIDO0OO0O0OO0O OSSO0 ALSAODOO

Lnx OOOOOODOOOODOO ALSA,OSS,ESounDO00O0O00O00OODOOODOOO-input alsa,
oss, esd

O0000-multigramoutUjeonf 0000000000 -recordd0000O00O0O0OOOODO
oboooooooooooo

MFCCOOUOODOOOODOOOODOOOO0OO0DDOOOO ~usepower

0000 (The JuliusBook) 0 O O

oboog3s30dd 4000000

gobogoobooobooon

Julian O Julius 00 000000000000 O0O00D00DO000 mian00D0OOO0O0O0OOOOO
gboooobooboooooboboooooo

UO0o000O0b0O0000b0000000n (-lattice)

0000000000000 b0o0ob0b0o0o0obboOo0onboDOn (-spsegment)l0000OOODOO
O000000oooobooooooobod (-pausemodels)

O00o0o0oo0o0ooooDo0o0Do0oDon (multipath)OOOOOOOOODOOODOOODO
gboobooabooobooboobooboaobod

000000000000000 <STARTRECOG>, <ENDRECOG>U O OOOODO GRAMINFOO OO
gbooobOobooooobooog
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A3. 000003500 35300000 APPENDIX A. 00000000 OOOOO

gbooobooobo20000b00oo0obooobooboobooboobo0oobobooob 1100
gboooboboooooboobo aTKOOOOoooooao

oboboO0o1o0o0ob0boooboobooooboobooonog

goog

ogoooood (-aMm, -LM, -SR, —AM_GMM, —inactivell
0000000000 00Oooon (-outfile)
0oooooboooOo /00000000 (-logfile/-nolog)

e jconfUOODOOODODOODODO $SVARNAMED

A4

48kHzOOOOO 16kHzOOOODOODOOOOODOODOOO (-48)
0000000b0o0obo0obOobobObOO LATENCY_MSEC
ALSAO0O0DO0ODDODOODOOO0ODOOO ALSADEV
000000000000 (-powerthres, ——enable-power—-reject

GMM O OO0 VAD (--enable-gmm-vad, ~-gmmmargin, ~gmmup, —gmmdown)
0000000 VAD (--enable-decoder-vad —spdelay)

Joooooboobbbo0o0oooooobobbbo0dooo0ooobobbbb0odd (-pausem—
odels)

4-gram 000 N-gram OO OO

oo00oo0bD0oo0o0oboOO N-gramOODOOODO
OO00000000 (ruserlmO000000O0O)
obooooOoboboooboobooon0gd (-w, ~wlist, -wsil)

Confusion network [0 [0 (—confnet)

gooonb3s00 35300000

0000020%040%20 0000000000000000WindowsOOOOODO

000000000 dfa_minimize, dfa_determinize 0 O 0, HTK SLFOOOOOOO0OODO slf2dfa 0
go

ooboooboobooobobooboooboooboooMAP-CMNODOOOODOOODODOODOOODOOOD
ooooooooo

00000000 HTKConfigO OO OOOODOOOOODOOOOOOOoDOoO

gobotb 34200 3500000

GvMMOOOooOgooo

ooogoooo

0o0o00odoooobdfddd-multigramout, —gram, —gramlist
gb0o00b0000 -charconv

Linux (OSS) 00 00O0ODOOO0OOODOODOO AUDIODEV
doo0oooooog zZibOo0O0Od
O00000D0000Omingw0OQOO

Doxygen OO OOOOODOOOOOOOOOO
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Appendix B

Joobobon

Juiuvs OO0 JulivsLib O OO OO O0OO0O0000O0OOOOOODOOOOOOO0OO0O0OOOOOOOOODOO
0000000000000 000000000Nnius000000000000000DO0O0O0O000OO00
oo00D0D0doO00DoOooDO0oo00bDO0oodooO0oDOooDoooOooDoon "-c"oooooooooDooo
0000000000000 DoooDgod"jeonf0000D0O0"O0OOOODO

JulivsLibO OO OO OOO0OO0OO0OO0D0DO00OODODO0O0ONusLibO0 000000000 DOOOOODOOO
00OO00O000C00O0O0OO0jeonf00D00OO0OOOOOOOOOOODOODODOODOOODOOOOO j_c-
onfig_load_file_new(char *jconffile); O00OOOO0OOO0ONusLibOO0O00OO0DOOOO0O
ooooooooooooo

O0Q0jeonf 000000000000 OODOOODOOODO jeonf0000O0O0OO0ODOOODOOOOODO
0000000000000 DO00DO0o0ooDOo0oDOoooDOon

jopoooooooooooog

BA UO0OOOOOOO

JuliusLibO OO OOO000O0000000D0000 wivsO0O00OO0OO0O0D0OO0O0O0O0OO0OO0ODOOODO
ooo0oOo0ooOo00ooo0oooo0o00ooobO0o0oo0o0ooO000DbOO000D00O000 JuliusLib O
gbooooooboooooboboooobobooobooboooooDo

-outfile 00000000 O0OOO0OOOOOOCOOOOOOOOOOOOOOOOOOOOOOO ".out"
OO000O0o0o00Do0o0ooo0n (rev. 4.0)

-separatescore 000000000000 0O0O0O0O0OCOOOOOOOOOOCOOOCOOOOO
gbooobOoboooobobooog

—callbackdebug 0000000 JuliusLibOOOOOO0OOO0O0O0O0O0O0O0OOO0OOOOOCOOO
oooooobDoood (rev4.0)

—charconv fromto UUOUOOO0O0O0OOO0O0OO0OO0OOfrem0000000O000O00O0Oec0OOO
000000000000 0000D00Linux00 iconvO0OODOOOODOOODODOOOWindows O
00000000000 bO00DbOO00D0O0bDO0OO0ODO0O0ObO00b0O0Dansi, mac, oem, utf—-7,utf-8,
sjis, eucl

-nocharconv [0O000000000000O-charconvOOOOOO0OOOOOO

-module [port] Julnvs OOO0OO0O0O0OO00O0D0O00COOOODOOOTCP/IPOODOOOOODOOO
oboo0OoboooooOobobooob0oboocobodObdOb0pert 0000 O0O0OO0ODOOOODOOO
oso000ooonog

-record dir 0000000000000 0O0DOO0O0OO0OOOO0O0G:-000000000000O0
oboooobooboooooobooobooboooboobO0o000 YYYY.MMDD.HHMMSS .wav O 0O
O00000000000001ebit, 1 OO0O0DD0O WAVOOOOODOOOOOOGMMDOOOO
gboboooobooooboooon

-logfile file U0 JulivsO00ODO0O0OO0OO0O0O000O0DOOOOOOOOOOOOOOODODOOOO
obooobOobooooboboobooboboooo0ogndRevd.0)
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B2 000O0O00ODO APPENDIX B. 0 0O0O0OO0OO

-nolog U0000000O0O0O0OO0O0OCODOOO0OOOODOOOOORev4.0)

-help 0O0000O0O0O0O0O0O0O0CODOO0OOCOOODOOOOCODOODOO

B2 UUOOUOUOO

oobooobooooobooooboobboooooboooooooooooboosMMOD ODOooOoOoOooO
goooboooboooooboboooboooooo (.aMmOoOooooD (-.ooboOoo (-spO00oboon
gbooooboooobo-croBALUOOOOOOOOO

B.21 O0O0OUO4OonO

—input {mic|rawfile|mfcfile|adinnet |stdin|netaudio|esd|alsa|oss} ogoogoo
O0o00oo0ob00dddd0ddUodUdo filed0d0dO rawfileOdOOOOOHTKOOOOOO
000000000000 htkparamOOO0O mfefile 00000000000 0O0O0O0O0O0O0O
0000000000 DO0DDO000D000Oadinnet O00adintool OO OOOODOOODODOO
0000000000000 0000000000000000netaudiod DatLinkOOOO0O0OO
stdin0 0000000000000 00O0Oesd0000000OOOOOOOOODODODODO Linux
000000000000 0ooonO EsounDdaemon 00000 OOOOOO

—filelist filename (—input rawfile|mfcfilel) filename 0O O ODO0O0OOOOOOOO
0000000000D0000 filename 000000000 ODOOODO 1001000000003

-notypecheck UO00000000D00O00O00O00O0DOOO0OO00NwsODOOOOO00ODOO
gbobobobobobobboboobobobobooooboobboboboboboboo
uboabuodgbuooboobobboooboabooboobooobooboa

-48 AQRkHzOOOOOOOlekHzOOOOOOOOOOOOOOOOOOOODOO 1ekHzOOODOO
O0000000000000000000OoOoOOoOOO00 sptkO00000OO0O (Rev. 4.0)

—=NA devicename DatLink OO OODOODOOO (-input netaudio).

—adport port_number -input adinnet 000000000000 adinmet00 00000000
00 O (default: 5530)

-nostrip UO00000O00O0O0O00O0O0O0O0OOODOOOOOCOOOODOOOO " "ODOOOOO
Oo00ooo0o000oo0o00OnusO00000O000OOO000DOODOO0ODOOOOODOODOOOO
gboboooooboobooooboooooobooboobooobooboooboobOooooDbo
goooo

—-zmean , -nozmean UUOU0O0O0OO0O0OO0O00OOO0O0OOO0OO0OOU0OOO0O0OO0OODOOOOOOOO
000000000 -zmeansource O OoooonOog

B.22 U0OUOOOO0ODLOOOOOODO

—-cutsilence , -nocutsilence [O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOO
00ooooOooooooooOoooooooboooooooooooooobo on,00oooOO
D0 off UDODO0O0O0O0ODODODDODO0OO0O0OODDODDOOO0O0O0O0OOODODODOOOoOoOoooODooDoOO
do0o00oooobOoobooooooooooooa

-lv thres 00000000 DOODO0DOOODODO 3276700000000 0O (default: 2000)

-zc thres 00000000000 DOODODOODOOODOOODOOODO A (default: 60)

-headmargin msec D000 0O0O00O0OD0OOOODOOODOOO (default: 300)

—tailmargin msec UOUO0O0OO0O0OOOO0OODOOOODNOO (default: 400)
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APPENDIX B. 0 00O000O0O B2 000O0O0ODO

B.23 000U

000000 0oo00oooo0oDoo0oooooo0oo0ooo00ooo0oooooooooooooDo
ogoobbobbbouoouobbb00oUnUl configure U ——enable-power-reject U000
goo0ooOobOOd0ooOO0ooOOobOo0ooO0DO0oOoooOODOdOooOOooOOoboooDooboDOoooon

-rejectshort msec UOO0D0OO0OOO msecODOODDOODOODDOODODOOODOOODO
goooo

-powerthres thres 0D 0OODOOOOOOOOODOONONO (Rev.4.0)
0000000000 000d--enable-power-reject U0 O00OO0OOOO0OOOODOO

B.2.4 GMM/GMM-VAD

-gmm hmmdefs file GMM OOOOOOO0300000000000000 HMMOOOOO0OOODO
OO0 HTKOOOOOOOoooooooooooooooooooooooooooooboocoM
oooo MFCCOOODOOODO-av cMvMUOOOODOOoooOoooOooOoOobOoOooooooboOoon
gooobooobooboobobobobooboobooboobobbo

-gmmnum number GMMUOUOODOOOO0O0ODOOO00OO0OO0OOO0DOOOODOOOOGMMOOOO
gboooboboobobbobooboboobobbobiodibd numper00000O0O00OOO
obooooooooobooobooobooboooooooaevMMuooooooooooooooon
0000000 (default: 10)

-gmmreject string GMMUOUODOUOOO0OOO0OOD0OOD0OODOO0OOODOOOOOODOOOOOOOO
obooboooboooboobooooooooboobooobooboooboooooboooobooon
0000000 string000000O0OO

—gmmmargin frames (GMM_VAD)GMM VADOOOOOOOOOOCCOOO0O000000000
000000 (default: 20) (Rev. 4.0)

0000000 --enable-gnm-vad U0 0OO0O000O0O0O0O0O0O0OCOOOOO

-gmmup value (GMM_VAD)OOUOOOOOOO0OODO VADOOOOODOOVADOOOO (OO GMM
O0000-000HMMO0000)000000d (Default: 0.7) (Rev.4.1)

gbobodbOo0dl0--enable-gmm-vad UUOOOOO0O0O0O000O0O00OO0O0OO0O

—gmmdown value (GMM_VAD) 00O0OOD0OO0O0OD0O0 VADOOOOOODOVADDODOOO (OO
GMMIOUOOOO -000 HMMUODOOOO)D0O000D0OD (Default: -0.2) (Rev4.1)

00000000 --enable-gnm-vad OO OOO0O000O0O0O0O0O0O0OCOOOOO

B.25 D0O0OUOOgn

gbobooooboobooobooboooboobooooooobooboobooooboobooooboooOoon
gboboobooboooobooooboboboooboobooooooooboooboobobooooboooog
oooooooooooooboooooboboooobooboooooobooogoooo

-realtime , -norealtime 0O0O0O0O0O0O0O0OO0OOOOOOOOOOOOOOOOOOOOOO
0o0do000oD0doD0oD0oDo0o0bO0oo00o0oDo0oooDOooooooooooooooooonad
0000000 DatLink/NetAudio D OO OO0 ON,OOOOOOOOOOOOOOOOO OFFO
gooooo

B.26 00U

-C jeonffile jeonf 0000000 0DODOOOODDOOOODOOOODOOOODODO
-version U0OU00000O0O00O0O0OO0O0OOC0OO0O0OOO0O0OO0O0O
-setting 0000000D00OD0O0O0OO0OOOOOOOO0ODOODOO

-quiet 0O00000C0OO0O0OOO0O0OOCODOOOCOOODOOO
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B3. ODO0OO0OOO0ODOOO APPENDIX B. 0 0O0O0OO0OO

-debug (O O0000)ODOODODODODODOOODOOODOOODOOODOODODOOODOOODOOO
—check {wchmm|trellis|triphone} OO 0O0O0O0O0OO0O0DOOOOOOO

-plugindir dirlist 000000000000 O0O0O0O0O0OOOCOO0OO0OOO0OOOOOOOO
gooobooooo

B3 UUUOOUOOOO

-AM name UU0O00000D0OO0O0O0OO0OOOOOOO0DOOODOOODOOODOODOODOODO
ob0ob00o0ooobO0bdb0O0Oname 00000000000 OOCOOODOODOOOOOOOOO
ob0oo0Oobo0o0oobooboooobooboon. (Rev4.0)

-IM name 0000000000 O0O0COOOOOO0O0OOO0DOOODOOOOOODOOODOOODOOODOO
ubobooooobOobdbO00Oname 00000000000 OOCOOODOODOOOOOODOO
0000000000000 0oDo0oooooOog. (Rev4.0)

~-SR name am name Im name 0000000000000 CODCOOOCOOOOOOOOOOOO
0000000000000000000000000Rame00000000000000000
000000000000000000000000000000000 an_name, Im_name 000
0000000000000 00000000000000000000000000000 IDO
0000000 (Rev.4.0)

-AM GMM GMMOOOOOGMMUOOOOOOOOOOOOOOOOO0OO0OOO0O0OO00O0000000AO0
goGcGvMMUoOOOoooOoooOoooeGMMOOOoOOoooOoooooooooooooboooooo
0000000000000 0D0000000000 (Rev4.0)

-GLOBAL [OO0OO0OO0OO0OO0O0O0O0COO0ODOCOOOOODOOO0O-aM-LM,-SROUOOOOOO0OO0O0OOCODOO
gboooooboboooboboobobooboooooboboooboboobobooobobon
ooboooboooboboooboooboobboobobooboo0oobO0oobo00bOjeonfdn
oO0o0o000000 Revd.l)

-nosectioncheck , -sectioncheck UO0O0O0O0O0OO00OO00O0O jeonfO0OOD0OODOOODODO
oboooboobooboobooboobooooboboooboOoboooooboooooboOoooon
gboboobOdobooooobobooooboooobooboooooboboooooboobooooaon
-aMO0o0oooo -aMmO-iMOOOO0OO0OO0OOO0OOOOOOO0DOOOOOOOOOO0OO0OOOn
gooobooboooboooboooooobobob0boboobogobooboooboobobooobDoboooo
ob0oo0o0O0b0o0ooob0ob0boobDob0oooobO0obOd Revd.l)

B4 00000 (-1M)

goboobbooooboooobooobobooooboooboooboooobooobobooboooobooon
gboooobooboooooboboooogoo

B.4.1 N-gram

-d bingram file JO0O0O N-g,am 0 OO 00000000 OO0DOO0OOO0OO0ODOOOODOOO
mkbingram 0 00000

-nlr arpa _ngram file [ 00O (left-to-right) 0 N-gram OO0 OO0 0000 Oarpa_ngram filell
ARPAOOOOOOOOOOOOOOOOOO

-nrl arpa ngram file 000 (right-to-left) 0 N-gram OO0 OO0 O0OOOOUOOarpa_ngram file
0 ARPAOOOOOODOOOOOOOOOOOO0

-v dict _file N-gramOOOOOO0OOOOOO0OOOO0OOOOOCOODOO

—-silhead word string -siltail word string UUOOUO0O0O0O0OO0OO0OOOOOOOOO
ood0bOoboooboobOoboobOobodN-gam OO0 0OO0OoOooooo"#"+0OO000DOOODOOO
O000-100000000000000000 "<s>","</s>"0000
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APPENDIX B. 0 00O000O0O BS5S. O00OO0OOO0O0OOOO0O (-AM (-AM_GMM)

-iwspword 000000 00OD000DOODOODOOODODODOODOOODOOODODODOOOO-1iw-
spentry OO0 O OOO

—iwspentry word entry string -iwspwordUUOOOOOOOOODOOOOO0ODOOOOOOOOO
O000O000D000Db000D0O0DOO (default: "<UNK> [sp] sp sp")

-sepnum number U000 000000O000O00OOO0O0O0DOOOODD (default: 150)

B.4.2 U000

—gram 0 -gramlist DO 0OO0O0O0O00O00O00O0O00O0O00O00O00O00O00O00O00O0000O000O0000000
0b0o00OooO iusOOO000 -dfa,-vOOOOOOOO0OOOOOOODOOOOOO

—gram gramprefixl[,gramprefix2[,gramprefix3,...]] gbooobooobooon
gooobdboOoO0oOOoO0ooOOoobOOobOoUooOobOoUooOOobOoOoOo0obOobobbobooobooboOoo
00000000000 dir/foo.dict U dir/foo.dfal0000000dir/foodOO0ODO
ooooooobooboooooooooooobooboooooooboooboooboboooDoooo
00oo0ooDooooooooo

—gramlist 1list file OO000000000O00COCOO0OO0O0O0O0O0O0OOOI:ist_filedOOO-gram
gbooobobooboboobol1oooobooooboooobooobooboooobooooon
bboooboobooobooboooobooobooboooboooobooboOoooobooonn
gooobooobooooobooooobobooooobooooboboooDooooo

-dfa dfa file -v dict_file DO000000000O0O0O00O0O0COO0OOO0OOOODOOODOO
OO00Wulius-3x0000000000000000O0O0DOOODODO0O0O0ODOO0OO

-nogram [ 0O0O0O0O-graml-gramlist-dfal00 -—vOUOOUOOOOOOODOOOOOOOO
oooooooboobooo

B43 U0O0OOOO0OO0OODOOOO

-w dict file OO00000000COO0O0OCOO0O0O0O0O00O0O0O0O0O0O0O0O N-gramOOOOODOO
obooobOobooooboboOoogbon (Rev4.0)

—wlist list file 0000000000000 O14st file00 100000000000000
000000000000 00000000000000 1ist_file0000000000000
000 (Rev.4.0)

-nogram [O0000-wOOODO -wlistOOOOOOOOOOODOOOOOOOOOOOCOOO
ooo

-wsil head sil model name tail_ sil model name sil context name 00000000 N
O000000000000000000000000D0DO00sil_context_nameOd OO NULLOODO
0000000000 0000O0000000O000000000

B44 0O0OOOO LM
-userlm 00000000000D0O000000DO00O0OO0O00DO0O0OO0DORev.4.0)
B.45 U000

—-forcedict 000000000000 0OODO0O0OCOOOO NiwsODOO0O0OOOOODOOOODO
gbogboobooboboboooboboboobobooboboboobobooboban
oboooooboooooon

B5 00000000000 (-AM)(-AM_GMM)

gboooooooboobooooobOooobooooOoooooobooboooboooboooooooooon
gbooooboooooobobooooboobooobooboobooon
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BS5. 00000000000 (-AM) (-AM_GMM) APPENDIX B. 0 0O0O0OO0OO

B.5.1 0U0OU0OUOLOHMM

-h hmmdef file JO0O0O HMMOUOOOODOOHTKDO ASCHIOOOO000O0O0D0DOO JuliusOODO
0000000000000 00000000000000 mkbinhmmOOOOOODO

-hlist mmmlist file HMMIlistUOOOOOOOOOOOOOOO0O0O0OOOOOOOOCOOOO
00000000000 00000 mkbinhmmlistdO00O00O0

—tmix number Gaussianpruning 00 0000000000000 00O00ODOODOOOOODOOOOO
OO0000O000UJSee also ~gprune. (default: 2)

-spmodel name U0O00O000O00DO0OO0O0O0O0OO0O0HMMOOOOOOO0ODOOOOOOOOODOO
U0 -iwsp, -spsegment, -pausemodels 0000000000000 0O0DOO0O0OOO0OO0O0OO
O0o000O0b00000b000000 (default: "sp™)

-multipath -nomultipath U0O00000000000O0O00O0O0O0OO0OCOOOOOOCOOOO
obooboooboOonivsdboooooooobooooobcooooobobobobobob oo
gboooboobooboobobooboobooboobooobobbobooboo

00000 3x00000b0o0oboo0oooboboooo40000000000O0O0DO0OO(rev.4.0)
—-gprune {safe|heuristic|beam|none|default} OO0 0O Gaussianpruning D0 0000
O000O0O0Onone 000000 Gaussianpruning 000000 0OOOOOODOO0ODOO0OOOOO
O000safed 00 NUOOOOOOOheuristicl beamO safe0000000O0O0O0O0OOO
0000000000000 0DO00DO00DO00DO00DO00Db000D0O0Odefaultdooon

000000DOD0OO000DODOO00O0O (default: tied-mixture model 0 O O O standard 0 0 0 0 safel fast
0000 beamO tied-mixture O 0 0 0 O none).

—iwedl {max|avg|best number} 0 1000000000000 0O0O0OOO0O0OO0Omax0O0O
000000000000 oDOO00D0bOo0o000oODbO000oOOo00oDoDoO0o00bDavgd OO
O000D000O0DO0Obest number D00 NOOOOOOOOOOOOOOOODOOOOODODOOO
0000000000000 00000N-gramOJ 0000 best 30000000 avgO oo
Jdf0ooo00ddooododoDoOo0ooooOo0dooDoO00o0ooooooDoooooooa
Joddoooooooooooooooog

-iwsppenalty float —-iwspUUUOUOOUOD0OO0OO0O0OO0OO0O0O0OO00O0OO0OD0OODOOOODOOOOODOODO
gboobuoobooobgobobbooboaoboabooboobobbooboan

—-gshmm hmmdef file Gaussian Mixture Selection 0000000000000 D0OODOOOGMSDOOO
0000000000000 mkgshmmOOOOOOOOOO

-gsnum number GMSOO0O0O0O0OO00O0OO0O0OOOOODOOODOOODOOODOOODOOODOOOOO
OO (default: 24)

B.5.2 O0OUO0OO

-smpPeriod period U0O0O00OO0O0O0O0OOO0O0OOO0OODOOOIC00D0C000O0C0O00O000O0O
00000000 -smpFreq0 00000 O (default: 625)

00000000 HTKO SOURCERATEONOOOOOODOOOOODOOOON
uboabuoobooboobobooboaoboobooboooboboboobod

—smpFreq Hz D0O0O000OO0O0O0C0OO0 (Hz)OOOODO O (default: 16,000)
00000000000000000000000000000000000000

—-fsize sample num O0O00O0O00OOOOOOO0O (default: 400)0

00000000 HTKO wINDOWSIZEOOUODODOODDOODOO HTKOOOOOMATK OO / smp-
Period) 0 0 0O O

gboboobOoboooooboooobooboooobooooboobooogooboon
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APPENDIX B. 0 00O000O0O BS5S. O00OO0OOO0O0OOOO0O (-AM (-AM_GMM)

—fshift sample num O0OO00000000O0OO0O0DOD (default: 160)0

00000000 HTKO TARGETRATEOOODOOOOODOODO HTKOOOOOMATKOO /smp-
Period) DO 00O

gbooobOoboooooboboooboobooooboboooobooboooooon

-preemph float UJDOODOOO0OOOO (default: 0.97)
00000000 HTKDO PREEMCOEF 0O 0ODOOOODODOOODODOO

—fbank num O00O0OD00OOOOO0OOOOO (default: 24)
00000000 HTKO NUMCHANS OO0 00000000000 DOODO0ODOOOODOOODOODOO
OO0 HTKOOOODOODODOOODOOOHTKODO 2200

—ceplif num OJO0O0O0O0O0O0OO0O0OOO0ONO. (default: 22)
00000000 HTKO CEPLIFTEROODOOOOODOOODOOODOO

-rawe , -norawe U0O0O0O0O0O0O0O0O0OO0OO0O0ODOOOCOOOODOOOT rawenergyDOD0OODO /000
(default: disabled=0 0 00O 0)
00000000 HTKO RAWENERGY 00000000 O0OODODOOODOODOO HTKODOOO
O000000D0O0O0OHTKOO enabled)d

-enormal , -nocenormal [OO000O0O0O0O0ODO0OOOOODOO0ODOOODOOOOOODOOO
0000000D0000000D O (default: -noenormal)
00000000 HTKO ENORMALISEOOOOODOODOODOOODODODOODOD HTKODOOO
00000000 OHTK OO enabled)d

-escale float_scale 000000000 O0OODOODOOODOOODOODODOODOODOOAO (default: 1.0)
00000000 HTIKO EscALE 00 00OO0OO0ODODOOODOOO HTIKOOODODOOOOOODO
OHTKODO 0.100

-silfloor fleat UDDOODOOODOOO0OOODOO0ODODODOODOOODOODOO (default: 50.0)
00000000 HTKDO sItrFrLooROOOO0O0O0O0OOOOODOO0ODO

-delwin frame UO0O0O0O0O0O0O0OOOOOOOODOOANO (default: 2)
00000000 HTKO pELTAWINDOW O OO OOOOOOOOO0OOO0O

—acewin frame U0OUO00000000O0O0O00OODOOO (default: 2)
0000000 HTKO accwInbOw O OO OOOOOOO0OO0OO0O0OO0O0O

-hifreq Hz MFCCUOOOOOOOOODOOOOOOOOODOODOOOOOOOOOOOOOOO
0000000000000 0DOb000-100000000000000AD0 (default: -1)
O0O000000 HTKO HIFREQUDOOOOOOOOOOOOODOO

-lofreq Hz MFCCUOUOUOOOOUODOODOOOOOODOODODODOOOODODODODOOO
ob0oooob0oo0ooobobooobO0o-100000000000000D0 0 (default: -1)
gbooob0o00b0 HTKDO woFrrEQUUOODOODOOODOOODOOODOO

-zmeanframe , -nozmeanframe OO0O0O0OO0O0OCOO0O0O0ODOODOODOOUOC(default: disabled)
00000000 HTKDO zZMEANSOURCEOD OOOOO-zmean OO DOODODOO

—-usepower [OUO0O000000D0O0OO0OO0OODOOOCOODUOO (default: disabled)
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B.53 UOUOOO

-cvn O0O0O0O0O0ODOODOOQO (cepstral variance normalization; CVN) DD OO0O0OO0OOOOODOOO
0oo00doU0oU0o0oU0oU0ooU0oU0ooUooooooooooUoooooooooooooon
0000000000000 00o0o0DO0o0ooOooOoooooo

-vtln alphalowcuthicut D0 0000000000 O00OOOONO (vocal tract length normalization;
VILN)OOOODOOo0oooooooooooooooooboooooooooboogoHdHTKOO
[0 WARPFREQU WARPHCUTOFF O U0 WARPLCUTOFF OO O ODOO

-cmnload file 0O000000000O00000O00O ri1e000000000000 -cmnsave O
oobooooboooobooooono MAP-CMNOOOOOOOOOOOOOooOoOOooooOooon
ooooooooooooooooooo200b00000000000OOobO00ooOoDObOOoOon
O0-cmnnoupdate 0000000 0ODODOOO0ODOOOOOOOOODOOODOOODOOODOODOO

-cmnsave file JUO0O0000000D00O000DO00O0OD0 fH1e00000000000D0D0OO
uboabuoobooboobobooboaoboobooboobobboaoboa

-cmnupdate -cmnnoupdate UOUO0O0O0O0O0O0O0OO0OO0OOO0OOOOOOOOOOODOODOOO
000000000000 (-cmnupdate)JO00000 SO0000000O0OOOOOOOOOOOO
-cmnnoupdate 00000000 0OOOOOOO0O0OOOOOOOOO0O0O0O0OOOOOO=-cmnload
0000000000000 000000000000O000DO0oooOOoooao

—cmnmapweight fleat MAP-CMNUOUOOUOO0OODODOOOOOOOOO0OOODOOOODODOOO
oobo0oooooobO0ooboooooD0o0ob0o0obo0obo0oobOOdO((default: 100.0)

BS54 D0OUOOOOOODO

-sscalc U0O0O0OD0O0OD0OO0ODOOOOOOOOODOOOOODOOOODODOOOOODOOOOOO0
UO00D0-sscalclend00000000000O00O0000O00DO0O00DO-ssload00000O0
ooooo

-sscalclen msec -sscalcO0000000000O0O0O0O0O0OOO0OCOOCOOOOOOOOOO
OO00000000DDO0OO (default: 300)

-ssload file D00O00O000O rize00000000000D00O0O0O0O0OOOOODODO file
OO00000mkssOO0DOOOO0O0ODODOOO0ODODOOODOODOOODOOOOODOOODOODOOOO
U0-sscalcOUOO0O0OOO0OOODOOO

-ssalpha float -sscalcUU0-ssloadU 000000000000 O0ODOODOODOOODOOO
Ub0o00obO0b0000ob0obb00ob00obOon0ngDO (default: 2.0)

-ssfloor fleat UUUOOUOOOOO0OOOO0OO0OO0OO0O0O0OO0OO0OOOOOOOOOODOOOOODO
oboobooobooboooooboooboooboobooooooooboooobooooboOooooDn
0000000000 (default: 0.5)

B.5.5 00U

-htkconf file HTKConfigO0 OO OOOOOOODOOO0ODODOOO0O0O0OOO00DO WliusOODODO
O000ri1e0 HTKOOOOODOOOOOOODO Config0ODOOODOOOODODOONO Julius O
HTIKOOOOOOooooooooooooboooboobooboooobobooboooooooooooon
U HIKOODOO0ODO0O0oOooooooo

B6 0ODOOO0DDO (-SR)

obooooobooboooboooobobo1oooobo 2000000000 b000bO0o0obOoooDbobbOobooboon
0000000000000 0bOO00OoDOeNDOOOODDOforcedalignment 000000000000
gbooooobooooboobooog
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APPENDIX B. 0 00O000O0O B6. ODODOOOODO (-SR)

B.6.1 10000000

-lmp weight penalty (N-gramOUO0O)0 100000000000 O0C0O0O0O0O0O0O0O0OOOOO
gboboobOoboooooboboooboobooooobooooobooobn

-penaltyl penalty (UO00OOO0)0 100000000000000O (default: 0.0)

-b width 0 100000000 (ankpruning) D000 O000O0OO00O0OOOOHMMOOOOOOOO
oobobooobooobooooooobooobobooboobooboobooooboo400,000000DO00ODO
000000000000 setup=v2.1 0000 100000003

-nlimit num 0 1000000000000 0O0OOOOOOO0ODOOOOOO100000000O0O
0000000000000 configured --enable-wpair OO --enable-wpair-nlimit
gooooOobooboobooboonodg

-progout 0 10000000000000COO0O0O0OOOODOOOOOOO

—-proginterval msec -progout UUOO0OO00O0OO0OODOOODOODOONDQOO (default: 300)

B.6.2 020000000

-lmp2 weight penalty (N-gramUOUO0)O200000000000000000000000O0O
oboooobooooobobooobooboooooboooooboobn

—penalty2 penalty (10000)0200000000000000 (default: 0.0)
-b2 width 0 20000000000000000000000000CO0000 O (default: 30)
-sb float 020000000000000C0O000000000000O0OCOOOO(default: 80.0)
-s num 000000000000 O00OO (default: 500)

-n num numO0 0000000000000 0O0O0OO0OO0O00OO0O0OO0OD0OO0O0O0OOOODOOOOOO0O0
O0-output 0000000000000 DOODOODOO0DOODOODOOODOODOODOfastOOO 1,
standard D OO0 100000

—output num OO00O00O N-best 00D O0O0O0ODOOODOODOODOOOODOODO-nO0OO
0 0 00O (default: 1)

-m count DOO0000000D0DO0OO0O0DOOOO0O0O0DOOODODODOUO (default: 2000)

-lookuprange frame U 20000000000000000O000O0COOOOOOOCOOOOOO
gboooooobooobooboobooboobooooobooobooboobobooooobooon
O0o000o0bo0o0o0oobD0b0ooo0bOobob0Ooo0obOoO0bODO (defaat: 5)

-looktrellis 000000 1000000000O00O0O0O0OOC

B.63 U0LUUOUOOLOOLOOOOOOOOO/ODOUOO VAD

-spsegment UO0000000000O0OOD0OOOOOOODOOO (Rev4.0)

-spdur frame U0U0000000O00O0O0O0O0O0OCOOCOOOOODOOOOOOOOOCOOOOO
OO000000000000D00000000000 00O (default: 10)

-pausemodels string OU00000000000O000O0O0O0O0COOOOOOOCOOOOOO
gobooooobooboooobooooobooooboooooooboobooooobooooobooooono
UO000O-spmodel DOOOOOODOOODOODOODO0OODOODOODOODOO0ODOOOO0O0ON-gramO
O000000-silhead 000 -siltail 0000000000000 O0D0OO0O0O0ODOMRev.4.0)

-spmargin frame UUO0O0O0O0O0 VADOOOOOOOOOOOOOOOOOOODOOOOOODOO
0 O (Rev.4.0)

0000000 configure U ——enable-decoder-vad OO OOOOOOOOOOOOOOO
oood
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B6. DOOOODODO (-SR) APPENDIX B. 0 0O0O0OO0OO

-spdelay frame 0000000 VADOOODOOOOOOOOOOOOOOOOOOOOOODOO
0 O (Rev.4.0)

00000000 configure d-—enable-decoder-vad OO OOOOOOOOOOOOOOO
good

B.6.4 UO0O0O0OOO /confusion network [J [

-lattice , -nolattice UO0U00000O0OO0OO0OCOOOOOOO/MOD0O0OOOC

—confnet , —-noconfnet Confusionnetwork DO OOOOO/O00O0O0O O confusion network OO [
0000000000000 00000000-1attice0 0000000 (Rev.4.0)

—-graphrange frame 0000000000000 DOO0OOOO0OODOOOOOODOODOOOOOO
00000D000000000 frame0 000000000 OD0OO0OODOODOOOOOOOOO
00o00000o00o0oU0oUdo -1000o00D0ooD0D0oDO0DO0DO0oDOo0DOoDOooooDoOoon
0000000000000 0000000DO0D000000DO00000DO0-confnet00n0oaon
O O (default: 0)

—graphcut depth U000O0000000O000O00DO0COO00DOO0O0ODCepcn00000O0DO0O
Oo00o00o0o00ooobo0ooooDo0o0oDoOnusD OO0 200000000000000O
goooboobooboobobooboboobboboobobuooboboobobooobo
ob0o00-100000000000000000000 (default: 80)

—graphboundloop count UUOLOO0O0U0O0O0O0O0O00000O0O0O0O0OO00O0O0O0O0O0O0O0O0O
Ub0oO0o0O0b0O0000000000000d (default: 20)

—graphsearchdelay , -nographsearchdelay UO0O00O0O0O0O0O0O0O0O0OOOOOOOOOO
O0000O0bO000O0bO0b0O0ONivsO0 10000000 0ODOODOODOODOOOODOn
ooobooobobOoooobdoooobOoooobOobDOobDooOobobOobDobobDOobDoobDo
0000000000000 0000000000000000000000000 000 (default:
disabled)

B.65 U0OUOUO

gboboboboobooboobooboobooooboobooboooooooboboobobobobOooboon
ooooo

-multigramout , -nomultigramout 0000000000 00000O0O0O0O0OO0OOO0OOO0O
OhiusOOO0O0O0OO0/000000000O00O0O0O0O0DOOOCOOCOO0O0OOOOO0O0O0O0O00O0
OO000000/M000000000000D0D0000DC0O OO0 (default: disabled)

B.6.6 Forced alignment

-walign 0O0000000O00000OO0OOO0O0O0 forcedalignment IO O0O0000OOOO0O
uboabooaoooobaoo

-palign UO0O000O0O0O0O0O0O0O0OOO0ODOOOOOO forcedalignment 0 OO00O00O0OOOOOONO
oooooOOobOooooDbooo

-salign 00000000CO0O00D0OCOOHMMOOOOQOO forcedalignment DO OO0OO0O0O0O0O
oooooooooobooooooooooon

B.6.7 00U

—-inactive 00000000000 OO0O0OOO (inactive state) 0 0 O O O O (Rev.4.0)
-lpass 0 1000000000000 0OO0ODOOODOODOODOOODO 20000000000

—-fallbacklpass U000 20000000000000NwsO0000000000O0000DO00O
oboboooooooobooboooboo2000000000 100000000000O000D0
OO00000000000D0 wivs-3x0000000000D000O0O0OO
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-no_ced , -force_ ced U0OU0OO0OOO0OO0O0OO0O0O0OOOODOOOO0OO0OOOODOODOOOOO
gbooobOoboooooboaMMObOOooOoooooooooogon

-cmalpha fleat UO00DOO0OO0DOOO0O0DOOOODDODOUOO (default: 0.05)

-iwsp 00000000 ODOO0OOOO0OO0OO0OOOOCOOODOOOOOOOOO0OOOOCOOO0OODbOO0O0
gboogbobgooboobooooboboobobooooooboobobobooboboo
gbooobobgbooboboobobbobooboboooboboobobooboobonoobo
ob0oO0obO0bO0O00o0ob0ob0o00bO0b0OOd-spmodel D OOOOOO

-transp fleat DO0OO0O00O0OO0OO0O0O0O0O00DO0O0O0OCODOOODOO (default: 0.0)

—demo -progout -quiet O00O0O0
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Appendix C

Juooootdboootdd

C.1 julius

gd
juivs—O000000000000O0

Synopsis

Jjulius [-C jconffile] [options...]

EEN

hhlvs 000000000000 DOO0O00OCDOOOO0ODOO00OODOO0O0O0ODOOO0O0ODO0OD0 N-gram
gboboo20000000000b000b0O000bO0o0booboooooOo0ooooboobooobooOooonoo
goooobooooooboooboobooobOoooooooooOoooOoobooobooDbOoOoDoo
oooooobooboooooboooobooboooboooboooo

go0ooooooDoDOg wiesLibOODOO0OOO0O0D0OO0ODOO0ODODODOOJuliusO JuliusLibOODOOO
obooooooooocooooo

hlvs 00 00O000DOOO0OO0ODOCOCOOOOOOOOOOOOOODODOOODODOOOOOO

g

Julivs OO0 uliusLibO 00000000000 0OODODO0ODO0O0OO0O0O0OO0O0OOOOODO0ODbOOO
gooobdoooooobobobooooobonivsbooooooboboobobooboob oo
goooboobooobooobooobobooobooboooobobooobo "-c"ocooboboooboo
O0000O0DO000O00O0DbOoU0ooOdDO"jeonf0000ODO"ODOOOODO

JulivsLibOOOOOOOOODOOODOOOOOOOOWusLibO0O0O0ODOOODOOOOOOOOOOO
obobooobooboobddjeonfO0 0000000 O0OOOOOOODOODODODOOOOOOO j_c-
onfig_load_file_new(char *jconffile); U0OD0O0O0O0OOMusLibO00O0O0O000OOOOO
gooooobooooood

O0Q0jeonf00000000OC0OO0ODOO0ODOOODOOODO jeonf00000OOOODOODOOOOODO
o0ooooOoboOoO0oboobOobOooboOoboooooboooog

gboo0oOooooooboooo

Julius 0O O00O0OO0O0O00O0O0O0OO

JuliusLib O OO OOO0O00O0O0O00O000D0C0O00 wivsO0O00O000DOO0O0O0OOOOODOOODO
oo0oOo0o0ooOo00ooo0oooo0o00ooobO0o0oo0o0ooO0o00oDbOO00000O0O00 JuliusLib O
obooooooooooboboooobobobooboobooooooDo

-outfile 0O00000O00O0OOO0OOOOOCOOOOOOOOOOOOOOOOOOOOOOO ".out"
OO000o0o0o00Do0o0ooo0n (rev. 4.0)

-separatescore U000000000000O0O0O0O0OCOOOOOOOOOCOOOOCOOOOO
gbooobOoboooobobooog
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—callbackdebug OO0O00O00 JulisLibODOOOOO0ODOOOOO0DOOOOOO0DOOOOODOO
OO00000000D0D (rev4.0)

—-charconv fromto UUOO0O0O0O0O0O0OO0O0OO0OOOfrom 000000000000 OecOOOO
000000000000 0000D00LInux0O0 iconvO0OODOOOOOOODDOOOWindows O
00000000000 DOO00DO00O00b0O00b0O00b000O00Oansi, mac, oem, utf-7,utf-8,
sjis, eucl

-nocharconv [0OU000000OO000O000O-charconvOOOOOO0OO0ODOOO

-module [port] Julius OO0 OO0OOO0D0OOODOOOOOOOOOTCPIPOOOOOODOOOO
gbboobOoboobooboboooboobooboobdobOUOpert000oobOobooOoOoOOO
5000000000

-record dir OD000000000O00O00O0O0O0O0O0O0O0OO0O0q«:xr00000000000D0A0O
uboboooboboobooooobooobooooboooboo0O YYYY.MMDD.HHMMSS .wav O 0
Oo0oD0oOobDOooOogooogotebit, lODOOOOO0WAVOODOOODODDOOOOOGMMOODOO
gboabooaooobgaood

-logfile file U0 NuliusOOO0ODOO0OO0OOO0DOOODOOOOOOOODOOODDOOODOODO
oo0oooO0ob0o0ooob0oboooobOo0ooOooobURevd.n

-nolog U0000O000D0OO0OO00DOOOODOOOOODOOO[Rev4.0)
-help 0O0000O0O0O0O0O0O0O0CODOOOOCOOODOOOOCODOODOO

ooooooo

goboooboooooboooobooboboooobooooooooooooboosMMOD OOoOoOoOoOoonoO
goooboobooooboobooobobo (aMmoooooD (.o boo (-spb0booboon
ooooooboooob-croBaALUOODOODOOOO

gooooao

—input {mic|rawfile|mfcfile|adinnet|stdin|netaudio|esd|alsaloss} O0O0OO0O0O
00000000000 00D000000 filedODOOD rawfileOOOOOOHTKOOODOODO
000000000000 htkparamOO OO mfcfile 0000000000000 DOOODOO
0000000000000 0000000O0adinnet O00adintool 000000 OOODODOO
0000000000000 000000DDoOoO0OO0000Onetaudiod DatLink OO OOOOO
stdin0000000000D00000O00Oesddd000D0ODOO0O0ODODOOOODOOOO Linux
00000000000000000 EsounDdaemon OO OO0 OOO0OOO

—filelist filename (—input rawfile|mfcfilel) filename OO ODO0OOOOOOOOO
0000000000D0000 filename 000000000 ODOOODO 1001000000003

-notypecheck 0000000000000 0O0O0O0O0OO0OCOOO0OO0O0 NiIusOOOO0OOO0OODOO
oobooooboooboooobobbooooobooooboooboooboooooooooobooobooo
gboboobobooboobobooooooboboooooboboooobooboon

-48 AQRkHzOOOOOOOlekHzOOOOOOOOOOOOOOOOODOOODOO 1ekHzOOODOO
O0000000000000000000OOoOoo000ooOOO00 sptkO00000O0O0O (Rev. 4.0

-NA devicename DatLink OO OUOOOOOO (-input netaudio).

—adport port_number -input adinnet 000000000000 adinmet00 00000000
0 O (default: 5530)

-nostrip UO00O0O0O0OO0OO0O0OOD0OODOOOOOCOODOOOOOODOODOOO"O"DOOOOO
ooooooboooodbnnusdooooooobooooboboobooboboboooboo
obooobooobooboooooboooooobooboobooboobooobooobOOooooDn
ooooo

-zmean , -nozmean LUO000000000O0O0O0OO0OOOO0OO0OOOOOOOOOOOOOOOO
000000000 -zmeansourceOO0OOO0OOOO
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gbooooooboooooboo

—cutsilence , -nocutsilence UO00O0O0O0O0O0OO0OO0OOOOOOOOOOOOOOOOOOO
0000000000000 00D00000D00O0000000DO00000000 on,0O0ODOODO
OO0 offU0DO0000O0O0ODOODODOOOOO0ODODOOOOOOO0OODOOOOOOOOOOOOOO
doodooooodooooooooooooooa

-lv thres J0O0O0O0OO000O0OO0ODODODO 327670000000 00 (default: 2000)
-zc thres UU00O0O000O0O0ODOO0O0OODOODOOODOODOODOODO (default: 60)
-headmargin msec O0O0OO00D00O0O00D0O0OOODOOODOOO (default: 300)

—tailmargin msec UOUO0O0O0O0O0OOOO0OODOODOOOOO (default: 400)

bt boobooooobodboboboooobodobobobobobobobobooobooaba
0b0ob0o0o0ooobOO0obO0o0b0o0o0oo0o0o00b0bO0 configure U --enable-power-reject
gboooobooooboooobooboooboobooooobooooboooobobooooboOoboOoon

-rejectshort msec OUOOUOO0O0OO0OO msecUDOUODOOOODOODOOOODOOOODOODOOOON
goooo

—-powerthres thres UUOOU00OO0O0O00OO0O0O0O0ODOONODO (Rev.4.0)
0000000000 0000--enable-power-reject U0 0000000000000

GMM / GMM-VAD

-gmm hmmdefs file GMM OOOOO0OO0300000000000000 HMMOOO0OO0O0OOO
U000 HTKOOOOOOOooooOooooooooooooboooboooboooooooooocMM
oboooMFCCOOOOOOOO-av cMmvmOoonooooooooooobooooooooon
gbobooboobooooboooobooboooobooooboobooog

—gmmnum number GMM OO ODODOOOOOO0O0O0O0OCOO0O0O0OOOCOOO0O00 GMMOOOO
00000000000 000000000000000000000 number000000000
0000000000000 00000000000000GMMOOOOOO0O0O0OO0O00O0O0O
0000000 (default: 10)

-gmmreject string GMMOUODOUOOOO0OOO0OO0O0O0O0DOO0OO0DOO0OOODOODOOOOOOOO
obooboooboooboobooooboooboobooobOooooboooooboooobooon
Ub0o0000D string000000O00OO

—gmmmargin frames (GMM_VAD)GMMVADOUOOOOOOOO0OOODOOODODOOODOOODOO
00000 O (default: 20) (Rev. 4.0)

go0o000000--enable-gmm-vad OO0 O000000000000OO0O0OOO

—gmmup value (GMM_VAD)OOOOOCOOOOOO VADOOOOOOOVADOOCOO (OO GMM
00000 -000HMMOOOODO)O 00000 Default: 0.7) (Rev.4.1)

0000000 --enable-gnm-vad U O OO0OO00O0O0O0O0O0O0O0OCOOOOO

—-gmmdown value (GMM_VAD)OOOUOOOOOOOO vVADODOOOODOOVADOOODO (OO
GMMOUOOOO -000 HMMUODOOOO)D00000ODO (Default: -0.2) (Rev4.1)

go0o000000--enable-gmm-vad U OO0O000000000000OO0O0OOO

ooboooobooobobobo oOoboooooobooooooOooobOoOobObOOoOobboobObOOoOobOOoobn
gbobooooboooobooobooboobooooboooboobOooboOoobooooboOoooboOoDn
gboboooboobooobooboobooooobooooobooobooobooobooboobo0ooobooooDn
oooon

-realtime , -norealtime 0OU0O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOO
0o0do000oD0doD0oD0oDo0o0bO0oo00o0oDo0oooDOooooooooooooooooonad
0000000 DatLink/NetAudio D OO OO0 ON,OOODO0OODOOOOOOOOOOO OFFO
gooooo
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oono

-C jeonffile jeconfUOOODOO0O0OO0OOODOOODOOOOOODOODOODOOO
-version O000000OO0D0OO0O0OCODOOOOOOODOOOOO

-setting 00000000 O0O0OOOOOOOOO0ODOOODOOODOO

-quiet 0000000 O0O0OOOODOOOOOOOOOOOOO

-debug (O O0000)ODDOODDODDOODOOOOOOOODOOO0ODOODOODOOODOOOOOO
—check {wchmm|trellis|triphone} OUOUOOOOOOODOOOOOOOO

-plugindir dirlist 000000000000 O0O0O0O0O0OOOCOOOO0OOO0OOOO0OOOOO0
gooobooboo

gboobooobobboobooboon

-AM name UU0O000000OO0O0O0OO0OOCOOOO0DOOODOOOOOODOOODOODOODO
ob0ob00o0ooobO0bdb0O0name 00000000000 OOCOOODOODOOOOOOOOO
ob0oo0Oobo0o0oobooboooonooboon. (Rev4.0)

-IM name UU0O0O00O00O0O0OO0O0OO0O0OOO0O0O0DOOOOOOOO0OOOODOOODOOODOO
gobooboobiodbibdbDname 0000000 O0OOOODOOOODOODOOOOODOO
oo0oo0oo0b0o0ooobobobooobOoboon. (Rev4.0)

—-SR name am name Im name D00 000000000000 ODOOOCOOOOOOOOOOOO
000000000000 0000000000000Rame0000000000000000O0
000000000000000000000000000000000 an_name, Im_name 000
0000000000000 00000000000000000000000000000 IDO
0000000 (Rev.4.0)

-AM GMM GMMUOOOOOGMMOOOOOOOOOOODOOOOOO0O0O0O0O0ODOOOOO000OOn
ooGeGgvMMUOOOOoooOooooooGvMiOOoooooooooooboooooobooooo
O0o00DO0b0o00o0oDb0oboboonoobooogn (Rev4.0)

—GLOBAL (00000000 D0O0O0DOO0DOOOOO-aM-1IM -SROO0OC0OD0OCOOOOCOOO
0000000000000 00000000000000000000000000000000
00000000000000000000000000000000000000000jconf00O
000000000 (Revd.1)

-nosectioncheck , -sectioncheck O00O0O0000O00O0OOjeonfO00O0O0O0O00D0OCOO
oooOoO000oO00oO0OooOoOoOoOoOoogooooooooooooooooooooooOoooooo
goooooooOoOoOOOOOOOODOODOOOOOOOOOOOOOOOOOOOOO0O0000
-aMO000000 -aMO-LMOOOO00000000O0O00O0O0O0O0O0O0OOOOOOOOOGOO
gooooOoOO0OO0OO0OO0OODOOOOOOO0OO0OOOOOOOOCOOOOOOOOOOOOODOOOO
OO00O0O0O0O0O0O0O0O0ODO0ODO0OOODOOOOODODODODODOO (Rev4.d)

oo0oo0goo (-nM)
00oo00ooO00ooooooooooO00ooD00oo0ooo0o0oDoobDooODooooDOooooOoOon
Joooooooooooooooogo

N-gram

-d bingram file D000 N-gram OO0 0O00O00O0O0OO0ODOOOOO0OOOOODODOODO
mkbingram 0 00000

-nlr arpa ngram file 000 (left-to-right) 0 N-gram OO0 O O0OOUOO0ODOOarpa ngram filel
ARPAODODODDOOOCOOODODOOOOOO

-nrl arpa ngram file 0000 (right-to-left) 0 N-gram OO0 OO0O0O00O0ODO0OOarpa ngram file
OARPADOOCOODOODOOOODOODOOOO
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-v dict file N-gramOOUOOOO0OOOOOO0OO0OOOOOOCOODOO

—-silhead word string -siltail word string U000 0O0OOOOU0OODODODOOODOO
odbobooobobobobobodN-gramOO0O0O00oboooog"#"+0O000DOOOOOO
O000-100000000000000000 "<s>","</s>"0O0000

-iwspword UU0U000O0O0OO00O0OO0OO0O0O0ODODOOOOOODOODOOOOOOODDDOOOOO-4w-
spentry U O QOOOO

—iwspentry word entry string -iwspwordJUOOOOOODOOO0ODODOOO0ODOOODODOOOOO
00000000000 00D0OD O (default: "<UNK> [sp] sp sp")

-sepnum number U0 0OO00000000000O0O0O0O0D0O0O0COODOOADO (default: 150)

Ul -gramU-gramlist 0000000000000 O0OO0OO0OO0OOOOOOOOOOOOOOOO
oboooooboobO iusOO00000 -dfa,-vOOOOOOOOOOODOOOOODOODOO

—gram gramprefixl[,gramprefix2[, gramprefix3,...]] goooboooooooo
0000000000000 00000DO000DO00DO0ODOO00DOO00DbOODOOoDOOoO0ODOOoOOoDOon
Ub0o000b00000 dir/foo.dictO dir/foo.dfal00000000dir/food0OOO
0od00do0d0oD0doD00odooooooooooooooooDoooDooDoooOoooooad
dooodooooooooooad

—gramlist 1list file UOO00000000O0COCOOO0O0O00O0O0DOOOIist_fileOOO-gram
oooooobooboooobol1ooooboboogoobooooobooboobobooobooboobooo
gbooogoobgooboboboobobboobobobooboboobobboboobobo
obooooOoboooooboboooboboooooboooobobooooobooon

-dfa dfa file -v dict_file U000000000O0O0O0O0OO0COO0OO0OO0O0ODOOODOOODOAO
O00Wulivs3x0000000O000O0ODOOOODOODOOODOODOOODOO

-nogram O0O000-gramld-gramlistd-dfal00 -vOOOOOOOOOOOOOOOOOO
gboooooboooooon
oon

-w dict file OU000O00O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO N-gramOOOOODOO
0000000000000 0D000000 0O (Rev.4.0)

—wlist list file 0000000000000 O14st file00100000000000000
000000000000 00000000000000 1ist_file000000000000O0
000 (Rev.4.0)

-nogram U0000-wOOOO -wlistOOOOOOOODOOOOODOOOOOOOOOODOOO
ooo

—wsil head sil model name tail sil model name sil_context name OO O0O0O0OOOOO
0000000000000 00O0000O00000000O0sil_context_nameO0O0O NULLOOO
00000000000 0000o0b0000o0ooO0oo0o0oooon

User-defined LM

-userlm [OU000000000000O0OD0O0OO0OCODOOOOOOODOOOOODOONO(Rev4.0)

gboooooogooboo

-forcedict UO0O0O00O0OD0OO0O0O0OOOOODOOOCOOOO NiwsODOO0OOODOOODOOOOODO
gboooobooboooboboboobobobooboboobobobooboboobobon
oooooobooooooon

00000000000 (-AM) (-AM_GMM)

gboooooooboobooooobOooobooooOoooooobooboooboooboooooooooon
gbooooboooooobobooooboobooobooboobooon
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o0 HMM O O

-h hmmdef file JO0O0O HMMUOUOUOOODOOHTKDO ASCHOOO00000D0D0O JuliusOODO
oooooob0oooobobboobooboobo0D0bDO mkbinnmmOOOOOOO

-hlist mmmlist file HMMlist DO OOO0OOO00O0OO0O0O0O0O0O0O0OO0O0O0DOOO0O0OOOOODO
00000000000 00000 mkbinhmmlistJ 000000

—-tmix number Gaussianpruning 00 0000000000000 00D0O0OO0O0OOOOOO0OOOO
O0O0O000D0O0OD00O0OdSee also —gprune. (default: 2)

-spmodel name 0000000 0O0OOCOO0ODOOODOHMMOOOOOOODODODOOOOOOODOO
O0-iwsp, —spsegment, —pausemodels 00000000000 OOOOOOOOOOOOOO
0000000000000 0D0QOd (default: "sp")

-multipath -nomultipath 0O00000000000000O0O0OO0OO0COOOOOOCOOOO
OO0000000iws0O0O00O00O00O0OO0O00O0OO00O0DODOOO0OOOOOOOOOOOOO
gbboobobooooboooobooboooobooooboobooooboOoobooon

00000 3x0000000000000D0000D0O0400000000000000003(rev.4.0)
—gprune {safe|heuristic|beam|none|default} OO000 Gaussian pruning D OO0 00O
O0000Onone 000000 Gavssianpruning 000000000 0OOOOOOOODOODOO
O000Osafed0 00 NOOOOOOOheuristicO beamO safe0 0000000000000
00000000000 00000000O000000O000000O0DO0O00defauvltdO0OnOn

0000000000000 0O000 (default: tied-mixture model 0 O O O standard 00 0 0 0 safeld fast
0000 beaml tied-mixture O O O O O none).

—iwecdl {max|avg|best number} 0 10000000000 000O00OO0O0O00O0Omax00
00oooooooooooobooobooooobooooboooooobooobavgdooQ
O0000000O0DObest number OO NOOOOOOOOOOOODOOOOOOOOOOOOO
0000000000000 00D0UO0ON-gramd0O0O00O best 30000000 avgOOOoonO
Jd0o0DOO0o0d0obOo00odboObOo0o0oooObOoO00d0oDbOO00o0oDoOobOOoOoDoOOoOoOooooo
dooooooboOobooooooooooog

-iwsppenalty float -iwspUOUOOOOO0OOOO00O0O0O0O0O0OCOCOOOOOOOOCOOOOOO
gboboobOobooooobooooboboooooboooobobooooboOooboooon

—gshmm hmmdef file Gaussian Mixture Selection 00000000000 ODOODOOOGMSOOO
0000000000 0D000 mkgshmmOOOODOOOOODO

-gsnum number GMS O O0O0O0O0O0O0O0OO0O0OODOOOOOOODOODOOODOOOODOOOOOO
0 O (default: 24)

gboooooooon

-smpPeriod period UO0O0O0000000000O0DODOOO0O0I00000000000000O
O0000000 -smpFreqO0O0O0O0O OO (default: 625)
00000000 HTKO SOURCERATEONOOOOOODOOOOODOOOO
gboboobobooooobooooboobooooobooooboobooooooboon

-smpFreq Hz OD0O0O00000O0000 (Hz)OOOODO O (default: 16,000)
oboocooOobooooobooooboobooooobooboooboobooogooon

—fsize sample num UODOODOO0OOOOODOO (default: 400)0

O00000D00O HTKO wINDOWSIZEODOOOOOOODOODO HTKOOOOOMATKOO / smp-
Period) 0 0 0O O

gbooobooboobooboboboobooboobooboobobobooboo

—fshift sample num O0O0O00000000O0O0O00ODQO (default: 160)0

O0O0O00O0OD0O HTKO TARGETRATEODOOOOOOODOODO HTKOOOOOMATKOO /smp-
Period) DO OO

gboboobOoboooooboooobooboooobooooboobooogooboon
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-preemph float JOODOOOOODOO (default: 0.97)
OO00O0OO00O0O0O HTKDO PREEMCOEF OO OODOOUODOOODOODOO

—fbank num 0000000000 ODOOO (default: 24)
00000000 HTKO NUMCHANS OO0 0000000000000 O00DOO0O0DO0O00ODO0O0ODOO
000 HTKOODOOODOOODOODOOOHTKODO 2200

-ceplif num OO00O0O0OD0OO0OOODOODOOO. (default: 22)
00000000 HTKO cepLIFTEROODOOOOOODOOODOOODOO

-rawe , -norawe [U0O00000000000O0O0O00O0O0O000O T rawenergy 00000 /000
(default: disabled=0 0 0 0O 0)
00000000 HTKO RAWENERGY 0000000 DOO0OODODOOOODOOODOO HTKOOOO
O0000OO0O00ODOOHTK OO enabled)d

-enormal , -noenormal O00O00000O0O0O0OODOODODODODOOOOOOOOODOOOOO
0000000D00000000 0O (default: -noenormal)
O00O0O00O0OD0O HTKDO ENORMALISEOOOODOOODOOOOOOOODOODOHTKOOOO
00000000 OHTK OO enabled)d

—-escale float_scale 0000000000000 OOOO0OOODOODOOODODOO (default: 1.0)
00000000 HTKO EscaLe J0000CO0OO0OCODOOO HTKOOOODOOODOOOOO
OHTKODO 0.100

-silfloor fleat DD 0DODOOOOOOOOODOO0ODOODOODOOODOODOO (default: 50.0)
00000000 HTKO sitFrrooRO0OOOOOODOOODOODOODOO

—delwin frame 000000000000 OO0OODOOO (default: 2)
O0O000000 HTKO pELTAWINDOW O OOOOOOOOO0O0O0O00O00

—acewin frame 000000000000 OO0OODOOO (default: 2)
00000000 HTKO accwINDOW O OO OOOOODOOOOODOODO

-hifreq Fz MFCCUOOOOOOOOOODOOOOOOOOODOODOOOOOOOOOOOOOOO
0000000000000 0D0O000-100000000000000A0D (default: -1)
O0O000000 HTKO HIFREQUDOOOOOOOOOOOOODOO

-lofreq Hz MFCCUOOOOOOOOODOOOOOOOOODOODOOOOOOOOOOOOOOO
0000000000000 0D0000-100000000000000AD0 (default: -1)
00000000 HTKO LoFrREQUOOOOOODOOOOOOODOO

-zmeanframe , -nozmeanframe OO0O0O0OO0O0OCOO0O0O0ODOODOODOOUOC(default: disabled)
00000000 HTKO zZMEANSOURCEOD OOOOO-zmean OO OODOOO

-usepower UO00000000000O0O0O0O0O0O00OCOODOOO (default: disabled)

goooon

-cvn O0O0O0O0OO0OD0ODOOQO (cepstral variance normalization; CVN) DD OO0 OOO0OOOOOODO
cooooOoooooooO0oooOooo0ooobOo0oooOoOoooOoDoOoooOoDobobOoOoDo
ocoooooOooooo0oooooOoOooooOooooboOoooo

-vtln alphalowcut hicut OO O00O0O00OO0O0O0OOOODOODOOO (vocal tract length normalization;
VILN) O DOOODODODODODO0DO00D000000000000000000000000”HTKDOO
0 WARPFREQU WARPHCUTOFF U0 0 WARPLCUTOFF O OO OOO

-cmnload file ODU00O00O000000000000O0 f11e000000000000 -cmnsave
ooboooobooooboobooob MAP-CMNOOODOOODOODOOOODOOOODOOOooOO
obocobOoboooboobooooobobo200b00000b0000O0bO0b0O0O0O0bO0OO0bOOn
O0-cmnnoupdate 0000000000000 O0O0O0OCOOCODOOODOOODOOOOOOOOO
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-cmnsave file UO00O0000000O00O0O00C0ODOO00ODO fi1e000000000000000O
gbobooboboooooboooobooboooooboooobooboooooboon

-cmnupdate -cmnnoupdate O0O0O0O0O0O00O0O0O0OO0O0OO0ODOOOO0OOOOO0ODOODOOO
000000b00obOobO (-cmnupdate)J00O0O0O0O SOODO0OO0OOODODOOOODODODOOO
-cmnnoupdate 0000000000000 0ODO0OOOOO0OODOODOOLOOOOOOO-cmnload
gooooobo0o0o0OOobOooOoOooOobooooobooogoboboboooag

—cmnmapweight fleat MAP-CMNUOUOOOOUOOOODOOOOOOOOOODOOOOOOODOO
oobo0o0ooooOoobO0ooboooooDo0o0obob0o0o0b0o00obo00bO0OO ((default: 100.0)

oboooooooo

-sscalc 0OU0O0OO0O0OOO0OO0OOO0OO0OOOO0ODOOOOOOOODOOOOOOOOOCOOOOOODOOO
UO00DO0-sscalclend 000000000000 0O0O00O00O00DO0ODO0ODO-ssloaddb00n0On
gooan

-sscalclen msec -sscalcO0000000000O0O0O0O0O0O0OO0OO0OCOOCOOOOOOCOOOO
OO00000000DDOOO (default: 300)

-ssload file U0OUOOD0O0O0O0OD0 r11e000000000000D000DO00O0O00O0O0O0ODO fi1e
U00000mkssOOOOOO0OO0DOOOO0ODOODOOOODODOOOOODODOOOODO
O0-sscalcO0O0O00OO0O0O0O0OOO

-ssalpha float -sscalcUO0O0O-ssloadd000000000O0O0O0O0O0O0O0OOOOOOO0O
O00000000000000000000000 A0 (default: 2.0)

-ssfloor fleat UUUOOUOOOOO0OOOO0OO0OO00OOO0OO0OO0OO0OOOOOOOOOOOOOOODO
obooboooboobooooobooobooobooboooooooobooobooooboOooooDn
0000000000 (default: 0.5)

gboboobooboooobooood

-htkconf file HTKConfigOUOOOOODOOODODODOOOOOOODOODOOOOO JuwlivsOOODO
U000 ri1e0 HTKOODOODODOODOODOOOO ConfigODOOODODODODOOADO Julius O
HTKOOOOOOOOOoOooOoOooooooooooobooooooooooooboooooooooo
U HTKOOOOOODOOoooooooo

0000000 (-SR)

gbooooooooboooboboi1oboobo2000000000000000O000O0ODOO0ObOOOn
0000000000000 0b00O000DOeNDODOOODOforcedalignment 000000000000
ooooooobooooboobooog

u10oaooadno

-lmp weight penalty (N-gramOUO0O)0 10000000000000O00O0COOOOOOOO
gbobooboboooboobooooboooooobooooboon

—-penaltyl penalty (UO0OOO0)0 100000000000000O (default: 0.0)

-b width 0 100000000 (rankpruning) 0000000000000 HMMOOOOOOOO
oobooOooboooooooooobooobboobooboobobooOooobod400, 0000000000
oD ODbOO0OD0OODn setup=v2.1 0000 10000000

-nlimit num 0 1000000000000 0O0O0OOOOO0ODOOOOOO10000000O00O0O
UoboobboobDbO0l configurel ——enable-wpair U0 --enable-wpair-nlimit
oooobooobooboobobooboo

-progout 0O 10000000000000COO0O0OO0OOOOOOCOOO

—-proginterval msec -progout UUOO0OO0O0OD0OOOOODOODOONODONOO (default: 300)
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20000000

-lmp2 weight penalty (N-gramJ 0 0)D020000000000000000D00CO0O0OOOO
gboooboobooboobobboboobooboobooobo

—penalty2 penalty (10000)0200000000000000 (default: 0.0)

-b2 width 0 200000000000000000000000000000 O (default: 30)
-sb float 020000000000000000000000000O000OO00 0 (default: 80.0)
-s num 000000000000 O00OO (default: 500)

-n num numO0 0000000000 O00O0O0O0OOOO0O0OO0OOO0OO0OO0OOOOOO0O0O0OOO0O
O0-output DO OOO00O0OO0OO0O0OO0ODOOO0OODOOO0O0OODOO0ODODOOOOfastOOOd 1,
standard D OO0 100000

—output num OOO0O0O N-bestUOODOOOO0OODOODOOOOODOOOOODOOODOO-nO0OO
0 0 00O (default: 1)

-m count DUOO0000000D0DO0OO0O0DOOOO0O0O0DOOODODDOUO (default: 2000)

-lookuprange frame [ 200000000000D0000C0OO00O00O0OO0OOOODDDOODOOO
goooboobgoboboboobooooobooboboboobobooboboobobon
oo0o0o0O0b0o0o0oob0oboooobobobo0ob0O0obOo0nODOd (default: 5)

-looktrellis 000000 1000000000O0D0O0DOOOO

gbooboobooooboooo
-spsegment U00000000000COO0O0OO00OO0OODOO0O (Rev4.0)

-spdur frame UU0O0O000000000DOO0DOOO0OOOODOOOODOOOOOOOOOOO
0000000000 0b0ob00o0oDo0oboboO0n0gDOod (default: 10)

-pausemodels string UUO0O0OO0O0O000O000O00O000O0O0O0O0O0O000O0O0O0O000OO0O0
oobooooooooooooboooobooooboOoooooboooooboooooooooonon
U00D0-spmodel 00000000000 DOOO0O0O0O0ODOOCOOO0DOOOO0O0DOOOOON-gram0O
O0O0O0O00D-silheadU0O -siltail DO000D0D0O0OO0O0O0O0O0O0000000OO(Rev.4.0)

-spmargin frame UUO0O0O0O0O0 VADOOOOOOOOOOOOOOOOOOODOOOOOOOO
0 O (Rev.4.0)

OdUdbObO00 configure l ——enable-decoder-vadUUOOOOOOODOOOOOOODOO
good

-spdelay frame U0O0O0O00O0 VADOOOOOOOOOOOOOODODODOODOOOOOOOOO
0 O (Rev.4.0)

00000000 configure  ——enable-decoder-vad OO OOOOOOOOOOOOOOO
good

000000 /confusion network [ [J
-lattice , -nolattice 000000000 OODOOOOOOO/ODODOOO

—confnet , —-noconfnet Confusionnetwork DO OO 0OOO/O00O OO O confusion network O [
0000000000000 00000000-1attice00000DOONO (Rev.4.0)

—-graphrange frame D0 00000000000 DO0OOO0OODODOOOOOOODOOOOOO
0000000000 00000 frame0 000000000 OO0OO0OODOODOOODOOOOOO
J0d0d000o00o0oo0OoUo -1000o00D0ooD0ooOooODODO0DO00DoDOooOoDoOoon
0000000000 DO000000000DO0D000000DO00000O0 -confnet00o0aon
0 O (default: 0)
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—graphcut depth U000O000000O0O000O00DO0COO00DOO0O0O0ODCepca00000O0DO0O
Oo00ooo0o0oooo0oooDo0o0oDoOnus0D OO0 200000000000000O
goooboobooboobobooboboobboboobobuooboboobobooobo
ob0o00-100000000000000000000 (default: 80)

—graphboundloop count UUOO0O0000O00O0O000000O0DODOOOO00O0DOOOO0OO0OOO
U0o000O0b000000b00000000 0 (default: 20)

—graphsearchdelay , -nographsearchdelay U000000000O0000000O0O00O0O0O
obooooOobooooobOobooOiusOO0 1000000000000 O0DO0O0DOOOO0ODOOO
obooooboboooobooooboooobobobOooboooboboooboboooono
0000000000000 00D0000D0000D00O00DbO0O0000000000ADADO (default:
disabled)

gooo/Mmoooboob ooboooboobooboobooboobooboooooboOoOoOobOOobooboobon
ooooooboooooboooog

-multigramout , -nomultigramout UO0U0O0O00O0O0O0O0O0O000OO0ODOODOODOOOOOOO
OhusOO0O0O0OO0/000000O000DO0O0DOODOOOOOO0ODOOOOO0OODOOOOD
oo0oo0O0obO/000b00b0000b0b0o0nbgboO (default: disabled)

Forced alignment

-walign 0O0000000O00000O00O00O0O0 forcedalignmentJOOO0O0000O0O0OO0O
ooooooboooooon

-palign UO0O000O0O0O0O0O0O0O0O0OODOOOOOO forcedalignment 0 O0O00O0OO0OOOOOONO
oooooOOobOooooDbooo

-salign 0O00000O00O0O00O0COO0HMMOOODOOO forcedalignmentJOOOOOOODO
obooobOoooooboobooooobooon

aoo
—-inactive 000000000 O0O0O0O0O0ODODODO (inactive state) 0 0 0O 0O O O (Rev.4.0)
-lpass [0 100000000000 0O0ODOO0ODOO0ODOO0ODOOOOD 20000000000

—-fallbacklpass U0O0O020000000000000Nws0000000000O0000O00O
oboboooboooooboooboooboo2000000000 100000000 b000b0000
OO00000000000D00 ies-3x000000000000C0O0O0OO

-no_ccd , -force_ ced UO0O0O0O0OOOOO0O0OO00OO0OOOODOOOOOOOOODOOOOOOO
gbooobOoboooooboeMMOOOOOoooooOoooooan

—-cmalpha fleat U000 O0OO0O0D0COOO0O0DCOCOOODDOOO (default: 0.05)

-iwsp 000000O0C0CODOOCOO0O0OOO0O0OO0OOCOOOCOOOOOO0OO0OOOOOOO0OO0O00O00
oboooboooboooboooooobooooobooboobOooboooooboOobooooboon
gbbooboobooobooobooboooobooboooobooboooooobooooboooboooon
ubboobobooobobooboobOobbod-spmodel DOOOOOO

-transp fleat ODOO00DOO00DOO0O0O0DDOOOODDOOO (default: 0.0)

—demo -progout —-quiet O00O0O0O

ENVIRONMENT VARIABLES
ALSADEV (UU0O0O00D0 asa000000O0)OOOOOOODOOOOCOOOOOOOODOOO "defa-
ult"O

AUDIODEV (00OODOODOossOODOODOOO)OOOOOOODODOOOOODOODOODOONO "/dev/
dsp"O
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.1. JULIUS

LATENCY MSEC Linux (alsa/oss) D00 Windows 0000000000000 DOOCOO0ODOOOODO
ooooooooboooooooobooboooooooocpibObOOOOooOoOoOOOOODODOD
goooooooSoboobooobooobbooboobooooooSstobogbooboobooobo
oboooooboboooooboon

ENVIRONMENT VARIABLES

ALSADEV (J0OO00O0O0asad0000000)ODOOO0O0OO0OODOO0O0OODOOOODODODOOO "defa-
ult"O

AUDIODEV (JUOO0O0OD0OossOOODOO0OO))ODODODOODDOOODDOOODODODOODOOO "/dev/
dsp"O

LATENCY MSEC Linux (alsa/oss) DO 0O Windows OO OOOO0OOO0O0O0OO0O0O0OOOO0OCOOOO
gbobooobooobooobooboobooooooooocpobooobooobooooobooonn
goboooogooSuoboooooboouobbooboobooooogoostoboubooboobooonoo
gbooooobooooooboon

EXAMPLES
gbooooobooooboobooooboboooonog

SEE ALSO

julian(1), jecontrol(1), adinrec(1), adintool(1), mkbingram(1), mkbinhmm(1), mkgsmm(1), wav2mfcc(1), mkss(1)
http://julius.sourceforge.jp/

DIAGNOSTICS

O00000000Wlius O exitstatus U OO0 000000000000 O000O00O00O0DO0ODOOexist
status 000 10000000000 0O0COOO0O0OCOOO0O0OOO0OOO0O0OO0OO0O0OO0O0O000000
obooooboooooobooo

BUGS

ooooooooooooo0ooooooooooOo0ogooooobooo0oooogooooDDboDoo
U0000000b0o0obOobobbOobOobbbOobOobgO julius-info at lists.sourceforgejp D 0 OO0 OO
ooo

COPYRIGHT

Copyright (¢) 1991-2008 0 000 ODOODOO
Copyright (c) 1997-20000 000000000 (IPA)
Copyright (c) 20002008 D 0 D00 O000O0OO0OOO ODOOOO
Copyright (¢) 2005-2008 0 000000 JuliusOOOOO

AUTHORS

Rev.1.0 (1998/02/20) 000000000 00 (QO0O0)
000000 @oo0)

Rev.1.1 (1998/04/14), Rev.1.2 (1998/10/31), Rev.2.0 (1999/02/20), Rev.2.1 (1999/04/20), Rev.2.2 (1999/10/04), Rev.3.0 (2000/
oooooo@oon)

Rev.3.2 (2001/08/15), Rev.3.3 (2002/09/11), Rev.3.4 (2003/10/01), Rev.3.4.1 (2004/02/25), Rev.3.4.2 (2004/04/30)
o000 oo @ouoooooooooon)

Rev.3.5 (2005/11/11), Rev.3.5.1 (2006/03/31), Rev.3.5.2 (2006/07/31), Rev.3.5.3 (2006/12/29), Rev.4.0 (2007/12/19), Rev.4.1 (
oOooo oo @ooooog)
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C.2. JCONTROL APPENDIXC. 00O0OO0OO0O0DOOOOO

THANKS TO

gbobooboboORev3 10000000000 O0DOO0 dPA)DDOO0O0OO0ODOODOOOOODOOOODO
gboocoooboboooobobo@oboooob oobooboboooooboobo)boobooboo
oo0oO0b0OdbDRev3420 000000000 0000000 O0D0ODOOODOODOOOODODOOOO
3xODOOOooOoooooooooO DLLO ooooobooo@oooo)ooooooooooooo
0000000 Windows Microsoft Speech APID 0D 0000000 (DOO0OO0OOD)ODODOOOOOoOooDO
goboboobooboboobobboobobooboobobobobobboboboobooobo
gboboobooaoooogd

C.2 jcontrol

gd
jeontrol - Julius 0 OO0 O0OO0OO0O0ODOOOOOOODOOO

Synopsis

jcontrol hostname [portnum]

Description

jeontrol OO 00OO00O000OD00O00OO00O0 ulusO000OO00OAPIDOOOODOODOOOOODOODOO
obooobooobOo0Onius0000000O00O0O0O0O00O0O00O0C0O0000 mwsO0O0O0O0O0O0OO
oboooooboooooboooobooboooogooo

O000jeontrol OO0 O0O0ODOCOOOO0O00O0000OO000OO0O000O0D wiusO0O00O0O0O00O0ODO
OO0000000Ojeontrol DO O0DODOOOO0ODODOO0O0ODOOOODOOOOODOOOOODODOOOO

jeontrol 0 OO OOO00O0DODOOOOO0OODODDOODO APIOOOOO0 WiusO0O000O0D0O0O0OO
hlvsOOOO0O000O0DODOODOO DOOOOOOODOOOOOOOOODOOOOODOOODOOOO
oooooo

0000000000000000000000000000
Options

hostname 0O0O0O0O0OO0O0O

portnum O0O000000D00OOO105000

COMMANDS
jeontrol 0000000 100000000O0O00OO0OOCODOOOOCOOODOOOOOOO

good

pause NuliusO0 00000000000 0O00O0O0O0O0O0O0O0O0O0O0OOOOOO0OO JuwliusODOOOO
oboobooboboooboooobooboboooboooboOooooboooobooooonDn
OO000Wus000000000000DOOO0O0DOOOO0O0OODOO

terminate pauseJO0000ONiusO0000000000D0O0D0O0OCOO0OO0O0ODOOOOOOOOOO
gbooobooboobobooboboooobobobooboboobobooboboobo
goo

resume Juliuvs 0000000000000 0O0C0CODOOOOODOOOOOO

inputparamarg 0000000000000 0O0O0O0O0C0O0COCOO0OODOODOO"TERMINATE",
"PAUSE", "WAIT'ODODOOOOODOOOO

version JuliuvsOOOOO0OO0OOOOOOOOO

status JuliusOOOOOOOODO (active/sleep) DO OO OO0
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.2. JCONTROL

gboooooooo

changegramprefix OO0OO0 "prefix.dfa" 0 "prefix.dict"00000000000O000O
00000000000000000000000000

addgramprefix 0000000 "prefix.dfa" O"prefix.dict"00000000O00DOOODO0O

deletegramgramlist U0 0000000000000 O0O0O0OODOODOODOOOODOOOODOOO
O00 prefrix0000000 uliusO0DO0O0O0 GRAMINFOODODOOOO IDOOODODOOOODO
googboboobooooboboo ibogbgoboboboobobomboboobon
goooooo

deactivategramgramlist U000 0000O0O0O0O0O0O0O0O0OO0O0O0O0OODOOO0O0ODOO0OO0O0O
gooooobobbooooooouooooobb b b0 ogooobobbbobooo
activategram OO OO OOOOOAd

D0000000D0000D000 prerix0000000 ulivsOO0D0OO0ODO GRAaMINFOODODOODO
gibbooobobboooooboboboobobboobobo iboobobobobobob
ooobooobooboooooboooo

activategramgramlist DU 0000000000000 O0OO0OOO0OO0OOOO0OOOOOOOOOO0OO
O000000 prefrix0000000 JuliusOOODOOO GRAMINFOOOODOOO IDODOOODOO
oboobooobooboooboobooooOoooo IbOobooOooboOoobooboOooooIDOooOogn
ooooooooog

addword grammar name or_iddictfile dictfile 000000000000 DO0OO0OOOOOOOODO
goo

syncgram addgram O deletegram D 000000000000 ODOOOOOCOOOOOOO

goboobooaobooan

hlvs-4 000000000 OO0DOOOOODOOODOOOODOOOO ("-sRr"OD0DOOOOOOOODO
gbooo0)oobooooobooooboobooooboooooooboo

goboboobobooboboobobobboobobobooboboobobooboboboo
obooooobooooobooooooon

listprocess Julivs OO O0O0000O000D0O0OO0OO0OOOOOOOOOOO
currentprocess procname U0 000000000000 O0O0O0OO0OOOCOOOOOO

shiftprocess UU0O0O0O0O00000000O0O00O00OO0OOOO0OO0OOO0OO0ODOO0OOODODO
gbooobooaooad

addprocess jeconffile UOUO0O00O0O0O000O0O0O0O0O0O0O0O00O00O jeonffizedDOODOOO
gooooooobob MOoobogobooooboobooobobobobobooboboobo
oo0oooboooooooobD iusO0 00000000000 0000 WivsOOOOOODOOO
ooooooooo

oo0oOo0LMOODOO0OO0OD0OO0ODODOjeonfile0 000000000000
delprocess procname U000 000000O000O0O0O0O0O0O0O0CODOOOO

deactivateprocess procname 0000000 0O0OOD0O0O0O0OOODOOOOOOODOOOOO
0000000000 DO00DO000000DO0DOO000O00D000DOO00DOODOO0ODO0O000 act-
ivateprocess DO OO OOOOOO

activateprocess procname U0 00O0O0O0OO0OO0OOO0OOOODOODOO
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C.3. JCLIENT.PL APPENDIXC. 00O0OO0OO0O0DOOOOO

EXAMPLES
hlivsOODOOOOODOO >"ODOOOOODOOOOOOODOOOOODOO0bDOoOOOooobDoooooboobo

[)

% julius -C ... -module

OO0000000 ulivsO0OO0OO0OO00OO000O0DO0OCOOOjeonrol JO0DODOOOOOOOOODODOOOD

[

% Jjcontrol hostname

O0000o0Do0bob0o0oobobOobO jeontrolDODOODOOOODOjeontrol OO OOOODOODOO
O0000Enter D00000Nus 00000000000 NliusO000000O0OO
obooooboooboooooboooobooboooooaon

SEE ALSO
julius (1)

COPYRIGHT

Copyright (¢) 1991-2008 0000 ODOOOO
Copyright (c) 1997-20000 000000000 (IPA)
Copyright (¢) 2000-2008 D0 0 DO 0DOO0OO0OOODO OODOOO
Copyright (¢) 2005-2008 0 000000 JuwliwsOO QO OO

LICENSE
Juivs 00000000000

C.3 jclient.pl

0o
jelientpl—perl OO O OODOOOOODO

Synopsis

jclient.pl

Description

ulivs U0 000000000000 "jecontrol" O Perl DD OODOOODOODODOOOOOODOO Julius
oooo0oooboo0ooobooOius0 0000000000

oboos7000000000b00b00000000000 mivsO00O0O0O0O0O0OO0DOODODOOO
gobooobobooooooo

EXAMPLES

)

% julius -C ... -module

obOoboDooob0 nivsO0000000000CO000O0O0Ojcentpl OOO0O00O0O0OO0OOOOOOO
00000 localhost, 10O OO0 105000 0000000000000 0DOOOOOOOOOOOOOO

% jclient.pl

O0o0ooOo0o0oobooooO0oooD jeientpl 00000000000 DOCOO0OOO0ONOOjclient.pl
ObOob00oooobOOoboobcOob0og Enter000000NusO000000000O0O0NusO000O00O
gboboooboboooboobooooboboooooboooobobooo

SEE ALSO
julius (1), jecontrol (1)
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.4. MKBINGRAM

COPYRIGHT

jelientpl 0 OO OO OO (nisimura@sys.wakayama-u.ac.jp) OO0 00000000 O0OOODOOOOODO
gooooOoOoOoOoOoOOOOOOODODOOOOOOOOOOOOOOOOOOOO
0000000000o0oooCoOo0OO0OO000U0O0d0ooooooODOOOo0oOoOoOoUOOLooo
ooooooooooooooo
http://w3voice.jp/

C.4 mkbingram

g
mkbingram — 0 0 0 O N-gram 0 [

Synopsis

mkbingram[-nlr forward ngram.arpa] [-ntl backward ngram.arpal[-d ol1d_bingram file]output_bingram_file

Description

mkbingram O OARPADO OO N-gram OO OOOO0O JulinsOOOOOO N-gram O OO O OOOODOOO
O00oooooDo0oooDo0oo0DO0O0Onius0D0O000DO0OO0O0DOOD

Julivs-4 0 0O0ON-gram O 0000000000 OOCO0OOOOCOO0ODOOOODODOOOO mkbingram
OO0o0ooooooo0ooooO NgamOOOOOOOOOOOOODOOOOOODOOOOOOO
00200 N-gramOODOOOOOO N-gramOOOOOOODO

O00 N-gramOOOOOOOOODOOmkbingram 0 OO0 N-gram OO OOOOODO N-gram 00O
0000000000 NgramOOOODOOliusOOOO0O 2-gram 00000 10000000200
go0ooooO0oooo0oUooooO0oUooooOogoDoooOoOoDooOoooDooOooog

O00 N-gram OO OO0000000OmkbingramOOO0O0O N-gramOOOOOOO0O N-gramO0OO
0000000000 N-gramOOOOOOWliusO0000000D0 2-gramO00000000OO0O0OOOO
000 1000000000020000000 NgamOOOOO0O0OO0OODOO

Uobooobo0bDbOo0bOd N-gramUOO 2-gram U000 N-gram OO OOODOOODODO N-gram
00000000 iwsO000O000O00 2-gramO0 1000000000 NgramOO 200000000
O00N-gram 000000000 OCO0 O0ODOOOODOCOOOOOOOODOOOODOOODDODOODOO
ooooooooooooooooboooooo

OO0 Omkbingram O gzipO OO OO ARPAOODOOOOODODOOOOODOO

O0D003x00000000000 N-gramOOOOODO 400000000mkbingramOd -d000
ooooboooooobobooooOoOoDODDDDDDOOOOOO0O0000000004.0000 mkbingram
O00ooooO0O0ON-gamOO0000 3xO0000000D0O0O00O0ODOOOODOOOODOO

Options

-nlr forward ngram.arpa [ 0O 0O0OIleft-to-right0 0 ARPAOO N-gram OO OO OOOO0O

-nrl backward ngram.arpa U000 Oright-to-left0 0 ARPADOO N-gram OO OOOO0OOO0O

-d old bingram file D000 N-gram OO0 O00000000O0O00O0OOOO
output_bingram file JUOOUO0O00O0O N-gramO OO OO

EXAMPLES

ARPAOCOO N-gram OO OOOOOOO0ODOOOOOO+O0OODOO

% mkbingram -nlr 2gram.arpa -nrl rev-Ngram.arpa outfile
ARPADOODOODO 4gram 000000 0ODOOOOOOODOOOOO

Q

% mkbingram -nlr 4gram.arpa outfile

oboo0o0oON-gamOOOO0OO0OO0O0OOODOOOO

[

% mkbingram -d old_bingram new_bingram
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C.5. MKBINHMM APPENDIXC. 00O0OO0OO0O0DOOOOO

SEE ALSO
julius (1), mkbinhmm ( 1)

COPYRIGHT

Copyright (¢) 1991-2008 D000 ODOOOO
Copyright (c) 1997-20000 000000000 (IPA)
Copyright (¢) 2000-2008 OO0 0D O0D0DOOOOOODO OODOOO
Copyright (¢) 2005-2008 0 000000 JuwliusOO QO OO

LICENSE
wlivs OO OOOOOOODOO

C.5 mkbinhmm

0O
mkbinhmm-00 00 HMM O O

Synopsis

mkbinhmm [-htkconf HTKConfigFile] hmmdefs_file binhmm_file

Description

mkbinhmm OOHTKOOOOOOO0OO HMMOOOOOOOOWiusOO0OD0OOO0D0O0OO0O0OOODO
OO000000 niwsO000O0O0O00DODOO0O00ODDOOODO

goooooboooobooooboooooooboooooooobDoboboobDoooboLoooDbo
U0000D000b000 HTKConfigO OO OO "-htkconf"OO0OOO0D0ODOODOOOODOOODOOODO
obooobooboooooboboooooboboooboobooooobobooooboOooboon

O000O00OHTKOODOOOOOOO0DOOO00DO0000 WlivsOOOO0OOD HMMOOOOOOOO
UbO0O0-htkconfOOOODOOO0OO0ODOOOOO HMMOOOOOODOOOOODOODOOOOODOOO
goood

mkbinhmm O gzipOODOODO HMMUOOOOOOOOOOOODOOOOOO

Options

-htkconf HTKConfigFile D000 00OD0OO00O0O0OD HTKConfigOOODOOOODOODODOO
gboooobooboboobobooboboooobobooboobooobobobooboboo
gbooaod

hmmdefs file 00000000000 0O0O0O0 MMFH)UOHTKASCHIOOOOOOO JuliusOOOO
ooo

hmmdefs file JulivsOOOOODO0OOOOOOOOOO

EXAMPLES
HTKASCIIOODO HMMUOUOOOOOOOOOOooOOooo

% mkbinhmm hmmdefs.ascii binhmm

HTKOOOOODOO ConfighOO0OOO0bOOoobOoobOonoo
% mkbinhmm -htkconf Config hmmdefs.ascii binhmm

gbooooobooooobooboooobooooonog

% mkbingram -htkconf Config old_binhmm new_lbinhmm
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APPENDIXC. DO0OO0OO0OO0ODOOO0ODOO C.6. MKBINHMMLIST

SEE ALSO
julius (1), mkbingram ( 1)

COPYRIGHT

Copyright (¢) 1991-2008 0000 00O OO
Copyright () 1997-2000 0 000000000 (IPA)
Copyright (¢) 2000-2008 0 0 00000000000 00000
Copyright () 2005-2008 0000000 Julius 0000 O

LICENSE
hlivs OO 0OOD0OO0OOOODOO

C.6 mkbinhmmlist

ud
mkbinhmmlist—-HMMList 0 0000000000000

Synopsis
mkbinhmmlist hmmdefs_file HMMList_file output_binhmmlist_file

Description

mkbinhmmlist 000 0000000000000 0O00 HMMListOOOOoOoOooOOoooooooooo
obooobooboooboobobooooboobo wivsO000oooobOOoboOoOoDOoDOO

O000O0HMMListDOOOO0OO0O00D0000000000000D0000 hmmdefs_fileO0O00O0O
OOHTKASCIIOO /lulius D0 0000000000 OO

hhlivs 000000000000 OOCOOO0OOOO0O0"-hlist"O0000O0O0O0O0O0OCOODOODO0
O000Oo0o00ooO0o00D miusOO0O00O0OOOODOO

mkbinhmmlist 0 gzipOOOOODOOO0O0OO0O000OO0O0O0O0DOOODO

Options

hmmdefs file UOOUO0OO0O0OOOOOHTKASCIOOOODOOO wlivsOOODOODO

HMMList _file JO0O00 HMMListOOOOO

output_binhmmlist file DD UOOODO JulivsOOOOOOO HMMListOOOOOOOOOOOOO
gooobood

EXAMPLES
HMMList 0000 logicalTriOODOOOOODOOODOO logicalTri.binOOOOOO

% mkbinhmmlist binhmm logicalTri logicalTri.bin

SEE ALSO
julius (1), mkbinhmm ( 1)

COPYRIGHT

Copyright (c) 1991-2008 DO OO0 O00OO0O0O
Copyright (c) 1997-20000 000000000 (PA)
Copyright (c) 2000-2008 D 0 D O0OO0O0OOO0OODO ODOOOO
Copyright (c) 2005-2008 D 0D O0O0O0 JulivsO OO OO
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C.7. ADINREC APPENDIXC. 00O0OO0OO0O0DOOOOO

LICENSE
Juwivs 00000000000

C.7 adinrec

g
adinrec— 00 00000D00CO0O0O0DOOOOOOOO

Synopsis

adinrec [options...] filename

Description

adinrec 000 000000000000 O0O00000D0O0O000O0O0DOO0O0O0O0OOOOOOOOOO0OO

0000000000000000000000000000000000000O0-input000000O

00000000000000000000000000000
00000000000000000000000000 16bit, 1channel 0000000000000

0000 Microsoft WAVO OO OOODOOOO0OO0DDOO0OOOOOO0OODOOOOOOOOOOOO
000000 """ 0000000000000000000000000000000000000

RAWOOOOOO

Options

hhlivsDOOOOOOOO0OOOOOOOOODODOOODOOOOOOOOODOOOOOOOODbOOObOOOD
obooO0b0db000adintec 0000000000000 WlivsOOOOOD0OO0O0O0ODOODOO

adinrec specific options

-freq Hz JO00O0O0O000ODOOODO (Hz) OOOOODO (default: 16,000)

-raw RAWDOOUOOOOOOOOOO
Concerning Julius options

—input {mic|rawfile|adinnet |stdin|netaudio|esd|alsaloss} 0O00OO0O0OOO0O
0000000000000 000 fi1e000D0 rawfileOOOOOOOOOOOOOOODOO
0000000000000 ddbodddladinnet D0 ODadintool OO OOOOOOONO
dooooooooooboooooobobobooobobbbob0bOOnetaudiod DatLink OO OO O
O0stdin00000000D000O0O0O0Oesd000000O0O0O0O0OOOODOOO0OO Linux O
00000000 00000000 EsounDdaemon OO0 OO QOO0

-1lv thres 00000000 ODOOOD OO0 32767000000 0030 (default: 2000)

-zc thres 00000000000 0ODOODOOOOODOODOOODOAO (default: 60)

-headmargin msec UO00O0O00O0O0OOOOOODOODOOOOO (default: 300)

-tailmargin msec 000000000 D0OODOODOOODOOO (default: 400)

-zmean {J0O0O0O0O0OOOCOODODODOOOOOOOO0OOOOOOOCOODOOOOOOODDDODOOOO
-smpFreq Hz D00000000O0O0OO (Hz) OO O OO O (default: 16,000)

-48 AQRkHzOOOOOOOlekHzOOOODOOODODOOOODOOOD lekHzOOOODOOOOODO
ob0oo0O0b0O00ooobob0oooboOoboooooDgsptkO0000O0000O (Rev. 4.0)

—-NA devicename DatLink OO OODOOOOO (-input netaudio).
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.8. ADINTOOL

—adport port_number -input adinnet 000000000000 adinmet0 000000000
0 O (default: 5530)

-nostrip 0000000000 000O0OOO0OO0DOOOOOOOOOOOOOOOOOOOODO
oooooooboobodbonnewsdoooooooboooobobooboobobobooogoboo
gboobooboobobooboboboobobobooboboobobooboboana
ooooo

-C jeonffile jeonfOUO0OO0OO0O0OO0O0O0O0OOOO0O0OOOODOOO0OOOOODOOOOO

-plugindir dirlist 000000000000 O0O0O0O0O0OCOOOCOO0OO0O0OOOOOOCOOO
goooooooo

ENVIRONMENT VARIABLES
ALSADEV (U000 0O0asad0000000)ODOOOODODODOO0ODODOOODODODOOO "defa-
ult"d

AUDIODEV (JUO0O0O0OD0DossOOODOOODO)ODDODODDOOODDOODODODDOODOO "/dev/
dsp"O

LATENCY MSEC Linux (alsa/oss) D00 Windows 0000000000000 DOCOO0OOOCOODO
oooooooobooooooooobooooooobocpubDOOOOooOoOoOOOOODODOD
goooooooSsoboobooobooobbooboobooboooostbogboobooboooo
oboooooboooooobooo

SEE ALSO
julius (1), adintool (1)

COPYRIGHT

Copyright (¢) 1991-2008 0 000 ODOODOO
Copyright (¢) 1997-2000 0000000000 (IPA)
Copyright (c) 20002008 D 0 OO0 000000000 ODOOOO
Copyright (¢) 2005-2008 D 000000 JulivsO OO OO

LICENSE
Juivs 00000000000

C.8 adintool

0d
adintool -0 000000000 O0OO0O0OOOOOOOOO

Synopsis

adintool -in inputdev -out outputdev [options...]

Description

adintool 00000000000 OCODOOODOOOOOOOOOOODOOOOOOODOOOOOOOO0OO
gbooooboobooooobooooboobooooboobooooobooboooooonon

adintool 0 adinrec 0 0000000000000 DOO0DOOODOOOOD OOODOOOOOOO
000000000000 (dnnetD000000)00000000JuliusO -input 00000000
gbooooooboobooooooboboog

00000000 0bO0b0obo0oooobO0b0o0o0o0bOD dnnetDO00O00O00O0OO00O)O00O0
0000000000000 00Cadinnet 000000000000 juiusODO000O00OO0O0OOOO
gboooobooooooboooooon
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C.8. ADINTOOL APPENDIXC. 00O0OO0OO0O0DOOOOO

oo0o0O0o0o000oDOoO0o00bO0O00000ODOO000D0000ObO000D0O00 adinrecO0D00O0O
gboboobooobooooboooobooooobooobooooooooooooobooboobooon
gbobooobobooobobobobooooooobobboboboboboboboboooooo

ob000o0o0obo0o0bo0oobOoooOoooobooon 1éebit, lchannel DOOO0OOO0ODOOODOOODO
O Microsoft WAVO OO DODOOOOOD0OOOOO0OOODOOOOOOODOOOOODOODOO

Options

hlvsOO0O0000O0O0O00O00O0DOOO0O0OO0O0ODODOOOOOOODOOOOOODODOODOO0OO
DO00O000db000adinteol DO OODOO0O0OO0O0D0O0 uivsOO0O0OO00O0ODOOOOO

adintool specific options

-freq Hz 0000000 O0O000O0O (Hz)OOOOOADO (default: 16,000)

-in inputdev 0000000000000 OOOOOO"mic"OOODOODOMile"ODOODOO,
"stdin" 0000000000000 00ODOO0O0OODOO0OO00ODOOOO0OOO0O0O0DODOOOO0ODOOOO0a
O00000000000000"adinnet" O adintool O adinnet 000000 Oadinnet 00000 O
00000000 tep/ipd00000O0OO0O0ODOO0ODO SS300000"-inport"000ODOOOO

o0oo0oobooonoon0 iusO "mput" 0000000000000 O0O0OOOOOOOOOO
obooooooooogn

—out outputdev U000 0O0O0000OO0DOOOOO0OMe"0000O0DOOOstdout0 000000
O0000000000000000000000000 "-filename" O OO00O0O00O0O0OOOOO
0 16bit WAV O OO OO OO OO "adinnet" O adintool O adinnet D0 OO0 O OO O OO adinnet O O O
00000 bOOo0obOoob twepipd 0 O0DOD0DODODODODOO "-sexrver"d0O0oooonO
gogoss300000"-port" 0 0OOOOOO

—inport num 000 adinnetJ00 (-inadinnet)D O 000000000000 O0O00O0O0O00OODOO
oooopooooss3ooogn

—-server [host] [host...] OO0 adinnet 000 (-outadinnet) D D OO O0O0O000O0O0O0O0OOOOO
oooooooOoooooooooo

—port [num][,num..] OO0 adinnet0 00 (-outadinnet)D OO0 000000000 OOOOOOO
000000000000 000055300000-server 000000000000 0OODOODO0O
0000000000b0o0b0oo0oOoooOoooon

-filename file UDO0O0ODOO (-out file)OODOODOOOOODOODOOOOOOODOODOOOO
0000000000000"fi1e.0000.wav","file.0001l.wav"...O00000000O0O0OO
Uboo0o0ooboobOobOob0odbO0d-startid0000000000O000O00O00 -oneshot O
O0000o0o000ooD "fi1e"000000DDOOO

-startid number OUO0000O0O0OO0O0OOODOOOOOOODOOOOODOOODODODOOOOOOO
-oneshot U0OU0O0OO0O0O0OO0OO0OO0OOO0OOOOO0O

-nosegment U0000000000COO0O0O0O0O0O0COOOOOCOOODOOOCOOODOOO
-raw RAWOOOOOOOOOOOO

—autopause OO0 adinmetJ O00-outadinnetD0 0 0000000000000 0OOOOODOO0O
O0000ooobodb adinmet D000 0OO00O0OO00O0ODOO0ODOO0ODOOODOODOOO

-loosesync U000 adinnet D-outadinnetU 00000000000 0OOODOOOOO0ODOOOOO
O00000DO0O00000D0O0O00OD0O0ODOadintoolDODOODOOODOODOOOODOODOO
goooooobooboooboooooooboooboooooboobDoooobbooDbooo
ooooooooooooooon

-rewind msec U0O0OUOUOOO0OO0OO0O0OO0O0OOOO0OOO0OOO0OOO0DOOOOOOOOOOOO0OO
obooobOobooooboboooooboboooooboooooon
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.8. ADINTOOL

Concerning Julius options

—input {mic|rawfile|adinnet |stdin|netaudio|esd|alsaloss} 0O00O0O0O0OOO0O
O000"-m" 00000000000 0000000000O0000000O0D00000esdO0 O
Joodooooooooooon

-1lv thres ODUO0O0O0O0O0O0O0ODOO0OODO OO0 32767000000 000 (default: 2000)

-zc thres U000 0000DO000OODOOOOOOODOOOODO (default: 60)

—headmargin msec UOUO0O0OO0O0ODOO0OOODOODOOOOO (default: 300)

—tailmargin msec UOUO0O0O0O0O0OOOO0OODOODOOOOO (default: 400)

-zmean {UO00O000O00O0OOO0OOOOOOOOOOOOOOOOOOOOOOOODOOOOODOOO
-smpFreq Hz J0O0O0O0000O0OOOO (Hz)OOOODO O (default: 16,000)

-48 48kHzOOUOUOOODOI16kHzODODOODOOODOODUOOOODDO 1ekHzOODODOOOODODOOO
O0o000o0bo0o0oob0oboonoobooooDg sptk0000OD00O0O0O (Rev. 4.0

=NA devicename DatLink 0O OOOOOOO (-input netaudio).

—adport port_number -input adinnet 000000000000 adinmet00 00000000
0 O (default: 5530)

-nostrip 000000000 O000O0O0O0O0OOCODOOOOOCOOODOOOO "0"DODOOOOO
obooooobooooobOnesd0oooooobooooobooboboooboobooooooon

gboobooobooooooobooooobooboobooobooboobooboOooboooDbo
goooo

-C jeonffile jeonf 000000000 DOOO00ODDOOOODOOOOODOOOODOO

-plugindir dirlist 000000000000 O0O0O0O0O0OCOOOOOOO0OOOOOOOOOO0
gooobooooo

ENVIRONMENT VARIABLES

ALSADEV (UUOO0O0O0OD0asa000000O0H)ODOOODOOODOOOODODOOOODOO "defa-
ult"O

AUDIODEV (000000 ossOODOOOODO)ODODOOODOOODOODODODOODOO "/dev/
dsp"O

LATENCY MSEC Linux (alsa/oss) D00 Windows OO0 00000000000 DOCOO0ODOOOODO
ooooooooboooOoooooobooooooobocpibOOO0OoOoOooODOOOOODODOD

gooooogooSsooobooobooobboobooboobooooSstbogboobboobooobo
gbooobooobooobgoobooo

EXAMPLES
O0000000000000000 "data.0000.wav"' OO0OO0D00OOOO

Q

% adintool —-in mic -out file -filename data

00000000000 "foobarraw" OO OO OOOOO "foobar.1500.wav" "foobar.1501.wav" ... O 00O
oo

% adintool —-in file -out file —-filename foobar —-startid 1500
% enter filename—->foobar.raw

gbooooboboooooboboooboo@ubooo)o

(sender) % adintool -in file -out adinnet -server receiver_hostname —-nosegment
(receiver) % adintool -in adinnet -out file -nosegment

oboooooooboo0 nivs00O0O0ODOOO

(sender) % adintool -in mic -out adinnet -server receiver_hostname
(receiver) % julius -C ... —-input adinnet
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C.9. MKSS APPENDIXC. 00O0OO0OO0O0DOOOOO

SEE ALSO
julius (1), adinrec (1)

COPYRIGHT

Copyright (¢) 1991-2008 0 000 DODO OO
Copyright (c) 1997-2000 00000000 00O (IPA)
Copyright (c) 20002008 D 0 OO0 O0O0O0O0OOCOO0OO OOOOO
Copyright (¢) 2005-2008 0 000000 JuwliusOO QO OO

LICENSE
Jhlvs OO0 0OD0OOOOODOO

C.9 mkss

gd
mkss-O00000000000O00O0O0O0O0O0OO0OO0OO0O0

Synopsis

mkss [options...] filename

Description

mkss0 000000000000 O000O0O0O0O0O0000000000000000000000O0O00O00OO
ooooooooooooooOobooOoOooooooobooOOobOOo00ooOo0ooobobDoooOoOooooo
OO00liusO0O00000O0O0O00DOOOO0O00ODOOO0DOODO0O0O0ODODO0O0O0DODO"-ssload"d
ooooooooog

0000000000000 000000Db0DbDOD 16bit signed short (big endian), monoral O 0 O O
oooooooooooooooooobooOooooooooooooooooo ~-"O0ooo00o0Ooo
oooooogooooo

Options

-freq Hz 0O00O000OD0O0ODOOQO (Hz) OODO OO DO (default: 16,000)
-len msec UOUO0O0O0OOOOOOOOOOOOOO default: 30000
—-fsize sample num O0O0O0O0O0OOOO0OOO0O (default: 400)0

—-fshift sample num OO0 000000000 O0ODOO0ONO (default: 160)0

SEE ALSO
julius (1)

COPYRIGHT

Copyright (¢) 1991-2008 0 000 DODO OO
Copyright (c) 1997-2000 00000000 00O (IPA)
Copyright (c) 20002008 0 0 OO0 O0O0O0O0OOCOO0OO OOOOO
Copyright (¢) 2005-2008 0 0 00000 JuwliusOO OO O

LICENSE
Jhlvs OO0 0OD0OO0OOOODOO

108



APPENDIXC. O00OO0OOO00O0OO0OOODO C.10. MKGSHMM

C.10 mkgshmm

gd
mkgshmm-00000 HMMO GgMSOOOOOO

Synopsis

mkgshmm monophone_hmmdefs > outputfile

Description

mkgshmm 0 HTK O O O monophone HMM O Julius O Gaussian Mixture Selection (GMS) DO OO OO perl
gooooooog

GMS O Julivs-32000000000000000000000O000C0O000OOO0OOO monophone
0000000000 tiphoned PTIMODOOCOOODOOCOOODOOOODOOOODOOOOODOO

EXAMPLES

0000000000 tiphone D PTMOOOOO0OCOO0O0OOCOOOOOO monophone 1000 O0OODOODO
0000 monophone 0000 mkgshmmOOOO GMSODOOOOODOO

[

% mkgshmm monophone > gshmmfile

go0 JuliusO "-gshmm" OO 00000

% julius -C ... —gshmm gshmmfile

GMSOOOOO triphone I PTMODOOOODOOOODOOOODODOOOODOOODODOOOODOOOOgshmm
gobgoooboobooboobooboobooboo

SEE ALSO
julius (1)

COPYRIGHT

Copyright (¢) 1991-2008 DO OO O00OO0O0O
Copyright (c) 1997-2000 0000000000 (APA)
Copyright () 2000-2008 OO OO O00OOOOOCOOO OOOOO
Copyright (¢) 2005-2008 OO0 O O0O000O Julius OO OO O

LICENSE
hlivs OO 0OOD0OOOOODOO

C.11 generate-ngram

gd
generate-ngram — N-gram 0 0 0 00000000000

Synopsis

generate—-ngram [options...] binary_ngram

Description

generate-ngram U OO0 O0O0O0 N-gram OO O OO0O0O00000O0O0O0O0O000O0COOOpinary _ngramU
000000000 N-gamOOO0OOOOODOODO
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C.12. MKDFA.PL APPENDIXC. 00O0OO0OO0O0DOOOOO

Options

-n num OO00000000D00COCOO0O0OOO100

-N 0000N-gamUOO000000000000000000O0O0O0O0O0DOOCOOO0OOO00O0O3-gram
oo 300

-bos UUO0OU0O0OO0OO0O0OO0O0O0OO0O0OO0O0O<s>0

-eos U0O0O0OO0O0O0OO0O0OO0OOOODOO</s>O

-ignore 0000000000 O0O0C0O0O0O0OO0COOOODOO<UNK>O
-v Uoooooooon

-debug 00000000000

SEE ALSO
julius (1), mkbingram ( 1)

COPYRIGHT

Copyright (¢) 19912008 000 000 OO
Copyright (¢) 1997-2000 0 000000000 (IPA)
Copyright (¢) 2000-2008 0 000000000000 00000
Copyright (¢) 2005-2008 0 000000 Julius D000 O

LICENSE
hlivsOOOOO0OO0O00OOOO

C.12 mkdfa.pl

g
mkdfapl-Julivs OO0 000000000000 0ODOOOOOO

Synopsis

mkdfa.pl [options...] prefix

Description

mkdfa.pl0 Julinvs OOOOO00OO0OO000O0OO0O0OOO0ODOQO (grammar)J000OO000O (.voca)OJO0O
hlivs 00000000 O0OOD0O0O0DOOO (dfa)D00O00O0O0O (dietyDOOOODOOODODOODOOODOO
0000000000000 D000 IDO0O0O00O0O0 wermO0000000OOOOO0O

do0oooDooooooooooooooooooooooooon

prefixO0.grammar OO0 OO0O0O0 vocaOUOOOOODOOOODOOODOOOCODODOOOO pre-
fix.grammar O prefix.vocall prefix.dfallprefix.dict OO0 prefix.termUd g
oono

00000 353000 Julivs 0000 mkdfa.pl 0 Odfa_minimize 0 00000000000 00O0OO
0000 dadDOODOODOOODOOO

Options

-n OJ00O0OO0000OO.wocaOODO .grammar00O0 dfa000O000O0OOOOOO
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.13. GENERATE

ENVIRONMENT VARIABLES

T™P 00U TEMP (UU00O0O0O0OO0O0OO0OOO0OOOOOOOOOO0OOOOODOOO0OO0OOO /tnp,
/var/tmp, /WINDOWS/Temp, /WINNT/Temp 0 0000000000000 O00OOOOO

EXAMPLES

doddnd foo.grammar, foo.vocaUUOUOODODOODOOUOOUOUOO foo.dfal foo.vocalDOD
foo.termOOQOOOOO

% mkdfa.pl foo

SEE ALSO

julius (1), generate ( 1), nextword ( 1), accept_check ( 1), dfa_minimize ( 1)

DIAGNOSTICS

mkdfapl D000 mkfa 000 dfa minimize D0 0000000000000 O0DO0O0ODOOOOO0OO
mkdfapl 0000000000000 000DO0O00000000 WivsO0O0O0D00OO0O00ODOO

COPYRIGHT

Copyright (¢) 1991-2008 0000 000 OO
Copyright () 1997-2000 0 000000000 (IPA)
Copyright (¢) 2000-2008 0 000000000000 00000
Copyright (¢) 2005-2008 000000 Julius D000 O

LICENSE
hhlivs OO0 0O00O0O00OODOO

C.13 generate

gd
generate— OO0 0O0O0O0OOO0OOOOOO

Synopsis

generate [-v] [-t] [-n num] [-s spname] prefix

Description

generate 1 00000000000 OOOO0OOOO
0000 Jdfa, dict, term 00000000000 00000 mkdfapl000000D00O00O0OO

Options

-t 00000000000000000
-n num OO000000O00D0QCO (default: 10)
-s spname UOO00O0O00OO0O00O0O0O0O0O00O0O0O0DO0O0O0CODOOOOOAO (default: "sp")

-v 0000000
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C.14. NEXTWORD APPENDIX C.

ooooboooooao

EXAMPLES

vir(OOOOO0OO0O000o0000)booooo

)

% generate vfr

Reading in dictionary...done

Reading in DFA grammar...done

Mapping dict item <-> DFA terminal (category)...done
Reading in term file (optional)...done

42 categories, 99 words

DFA has 135 nodes and 198 arcs

silB 0 0O0O0O0 silE

silB 0 0O0OO0O0 silkE

silB 000 O OO0 O OO0ODO0O0O0 OO0 silkE
silB 00O O OOOO O OO O 0O OOO0O OO0 sile
silB 0OO0O OO0 silkE

silB 00 O OO0OODO0OO0 OO0 silkE
silB 0O OO0O0O0O0 OO0 silkE

silB 00O OO0 silk

silB 000 O OO0 O OO00O0O0O0 OO0 silkE
silB 00O O O O OO OO0 sileE

SEE ALSO

mkdfa.pl (1), generate-ngram ( 1)

COPYRIGHT

Copyright (c) 1991-2008 0000 00000
Copyright (¢) 1997-2000 0 000000000 (IPA)
Copyright (¢) 2000-2008 0000000000000 00000
Copyright () 2005-2008 0000000 Julius 0000 O

LICENSE

hhlivs 00000000 ODOO

C.14 nextword

g

nextword—-DFAO 0000000 DOOOOODOOOOODOO

Synopsis

nextword [-t] [-r] [-s spname] [-V] prefix

Description

nextword 0 Omkdfapl O OO00OOO0ODOCO DFAODOOODOOOODOOODOOOOOOOODOOODO

gbooooooooo

0000 Jdfa, dict, term 000000000 00000D0C00 mkdfapl000000O0COO0OO
0000 mkdfapl OO0 00000000 O0O0ODOOOOOODODOOODODOOOOOODOOOODOOOO
0o0bO0o0obob0Ooo0O00ius0O020000000000000000000000Onextword 0000

gbooooooooooon
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APPENDIXC. O00OO0OOO00O0OO0OOODO

C.15. ACCEPT_CHECK

Options

-t 00000000000000000000

-r 00000000000

-s spname UDOUO00O000OO0O0O00OODOO0OO0O0OD0ODOOOO (default: "sp")

-v O0O0Ooogoof

EXAMPLES
vir(OOOOOO0OO0O0O000O0o0)oboooo

o)

% nextword vfr

Reading in dictionary...done

Reading in DFA grammar...done

Mapping dict item <-> DFA terminal (category)...done
Reading in term file (optional)...done
42 categories, 99 words

DFA has 135 nodes and 198 arcs

wseq > 0 OO0 000 silkE

[wseq: O OO OO0 silE]

[cate: (NI|NI_AT) SURU_V KUDASAI_V NS_E]
PREDICTED CATEGORIES/WORDS:

KEIDOU_A (OO0 O OO )

BANGOU_N (O )
HUKU_N (O OO O0O )
PATTERN.N (0O OO OO OO ...)
GARA_ N (O )
KANZI_N (O O )
IRO_N (O )
COLOR. N (O O O ...)
wseq >
SEE ALSO

mkdfa.pl (1), generate (1), accept_check (1)

COPYRIGHT

Copyright (¢) 1991-2008 DO OO OO OO DO
Copyright (c) 1997-2000 0 00000000 0O (IPA)
Copyright (¢) 2000-2008 OO0 00 O00OOOOOOCOO OODOOO
Copyright () 2005-2008 0000000 JuliusOOO OO

LICENSE
hhlvs OO0 D00OO0OO0DODOODO

C.15 accept_check

[HRE
accept_check- 0000000 0ODOO0OO/MO0DOOOOO

Synopsis

accept_check [-t] [-s spname] [-V] prefix
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C.16. DFA_MINIMIZE APPENDIXC. 00O0OO0OO0O0DOOOOO

Description

accept_check 000000000000 DOO0O0DOOO0OOOOOOOOOOOOOODOOODOOOOODOOO
gobooobooobooOoobo0ob0obOoOob0bOOoDbDO0d accept_checkDOOOOOOOOOODOOO
000 (prefix.dfall U0 prefix.dict)00000000O0O0OOO0O0O0ODOOOOOOOOOOO
gooooo

0000 Jdfa, dict, term 00 000000000000D000 mkdfaplO0D00O000D00OOO0OO

gbobooooobooboboon (vecalO 100000)00000O0D0OO0DOOOOOODOODOO
gbobon silB,silE000000O00O00O0O0O0O0DOO0DOOOOOOOOOOODOObOObOOn
ooooooog

O0000o0o000oDO0O0O00Daceept_check 0000000 DOO0OO0DOOOOOODOOOOODO
obobobooboooobooooooooooooobobOoboboobobobobooooboooboooboo
ooo

Options

-t 000000000O000000bO0000
-s spname U0OO00O00O00O00O0O0O0O0O0O0O0O0O0DOOOOO (default: "sp™)

-v OO0Oooooo

EXAMPLES
vir(OOOOO0O0OO0000000)booooo

°

% accept_check vfr

Reading in dictionary...done

Reading in DFA grammar...done

Mapping dict item <-> DFA terminal (category)...done
Reading in term file (optional)...done

42 categories, 99 words

DFA has 135 nodes and 198 arcs

please input word sequence>silB O 0O 0O 0 O00O0 silE
wseq: silB 0O 0O OO OO0 silk

cate: NS_B COLOR_N (NI|NI_AT) SURU_V KUDASAI_V NS_E
accepted

please input word sequence>

SEE ALSO
mkdfa.pl (1), generate (1), nextword ( 1)

COPYRIGHT

Copyright (¢) 1991-2008 D000 ODOOOO
Copyright (c) 1997-2000 0000000000 (IPA)
Copyright (¢) 2000-2008 DO 0O O0OOOOOOOO OODOOO
Copyright (¢) 2005-2008 0 0 00000 JuwiusOO QO OO

LICENSE
JuwlivsOOOOOOOOOOO
C.16 dfa_minimize

g
dfa_minimize-00000000D000O000O00OO
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APPENDIXC. O00OO0OOO00O0OO0OOODO C.17. DFA_DETERMINIZE

Synopsis

dfa_minimize [-0 out file] dfafile

Description

dfa_minimize 00 .dfa00000000000O0DO da0000000D0D0O0D0OCOOOOOOOOOOO
U0 -o0O0ODOO0OO0OO0OODOODOOOOOO

00000353000 ivs0000 mkdfa.pl D000 0000D0000O00O0DOOOOOO00OOO
ooOo dabODOO0OOOCOOOOOOOOODODOOOOOODODODOOOOOOD 352000
mkdfapl 000000 da0000000000O0OCO0O0ODOOOOODOOO0ODOODOOOODOO
obooooog

Options
-0 outfile 0000000D0D0OOO0

EXAMPLES
foo.dfa000000O bar.dfa00000D0O

% dfa_minimize -o bar.dfa foo.dfa
ogoooa

% dfa_minimize < foo.dfa > bar.dfa

SEE ALSO
mkdfa.pl (1)

COPYRIGHT

Copyright (¢) 1991-2008 0 000 ODOODOO
Copyright (¢) 1997-20000 00 0000000 (IPA)
Copyright (¢) 2000-2008 OO OO0 O00OODOOOOOO OODOOO
Copyright (¢) 2005-2008 0000000 JuliusODO OO DO

LICENSE
Juivs OO OOO0DOO0DODO

C.17 dfa_determinize

g
dfa_determinize—- 00 0 0000000000000

Synopsis

dfa_determinize [-0 outfile] dfafile

Description

dfa_determinize D0 . dfa0 0000000000 dfa00000000000D0O00ODO0OODOOCOODO
0 -oO0000D00O0O0ODOODOOOOOO

mkdfapl 0000 DFAOOODOOOOO00O000O0Omkdfapl000000 dfa0D000OO0O
gboooooboooooobooog

115



C.18. GRAM2SAPIXML.PL APPENDIX C.

ooooboooooao

Options
-0 outfile 00000000 DDODOOO

EXAMPLES
foo.dfal00000 bar.dfal0 00000

[)

% dfa_determinize -o bar.dfa foo.dfa

googo

[

% dfa_determinize < foo.dfa > bar.dfa

SEE ALSO
mkdfa.pl (1), dfa_minimize (1)

COPYRIGHT

Copyright (¢) 1991-2008 0000 000 OO
Copyright () 1997-2000 0 000000000 (IPA)
Copyright (¢) 2000-2008 0 000000000000 00000
Copyright (¢) 2005-2008 1 000000 Julius D000 O

LICENSE
Juliuvs 00000000000
C.18 gram2sapixml.pl

gd
gram2sapixml.pl —-O 00000 SAPIXMLOOOOOOODOOOODO

Synopsis

gram2sapixml.pl [prefix...]

Description

gram2sapixml.pl O OJulius 0 O 00 0OO00OOOO (.grammar, .voca) J O Microsoft SAPIXML OO 0O OO O
O0000000OOprerix00000O0O0O .grammar,. vocaOOOOOOOOOOOOOOOOOODOOO

gbooobOoboooobOoboooobobooobOobooogo

o0oo0ooDo0 EUCIpOO0O0O0O00O0DOO0O00O0O0DOD UTFSOOOOO0O0O0ODOOOO000OO

obooobodDiconvOOOOOOOODO

goboopobooboobboooboobboooboobd gremmar JO0OO000OO00DOOO
O00.crammar 000000000000 0D0CO00 xmlOOOO0O0OOO0O00O0O0O0O0O0O000O00O0 xmlO

oboooooboooobooboooobobooooobon

SEE ALSO
mkdfa.pl (1)

DIAGNOSTICS

gooooooooooogoobobobooooob(@oboooooOo)oooobobooooboboo
goooogno SApl0000oO0o0ooOooooooobbo0ooooobooobooboooooboooboon

oooo

000000000 deonvO 0000000000000 OiconvOO0O00D00OCOO0ODODOOOO
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APPENDIXC. O00OO0OOO00O0OO0OOODO

C.18. GRAM2SAPIXML.PL

COPYRIGHT

Copyright (¢) 1991-2008 0 000 ODOODO0O
Copyright (¢) 1997-20000 00 0000000 (IPA)
Copyright (¢) 2000-2008 OO 00 O00OODOOOOOO OODOOO
Copyright (¢) 2005-2008 D 000000 JulivsO OO OO

LICENSE
hlvs OO0 00OO0OO0O0DDOO
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Appendix D

HRERERE

hlvs 00D O0O000O0O0DOOOO0ODOOCOODOOOOODOOOOOOODODOOOOOOODOOOOOODO
gboooobobooooooo

e JO00IOOOOODOOOODOODLOOODOO
e NUODOOOOONO
e JO0ODO0OO iusODOOOOODODOOOOODOO

O000OiusOODOO0OOODOODO LICENSE.txtO00OD0OOOOODOO
**x% English translation is available in the latter of this file xxx

gbooooobobooobogn guliusO

ooooo
Copyright (c) 1991-2008 OOOO DODOOOO
Copyright (c) 1997-2000 OOOOOOOOOO (IPR)
Copyright (c) 2000-2005 00O0O0O0O0O0OO0OOOOOO OOOOO
Copyright (c) 2005-2008 0OO0OO00O0O JuliusOOOOO

gbooooobooboobob gulivs@JulianO00OO0OO0O0O0O0O0O OO
gbooooboooobooboono boboooboobobooooo
JuliusO00O0O000000O0O000OO00O019970000 30000000000
ugoo (zpa) DUO0DOOO0bDOOOObOOOOOODLOODOOODODOO

ubo0 obobooorrpaA00DO0O0O0OOODOOCOO DOOOODOOO
gboooogn oulivsOOO0O0OO0OOOOOOOOODOOOOODOOOOOO
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**x% This 1s English translation of the Japanese original for reference *x*x

Large Vocabulary Continuous Speech Recognition Engine Julius

Copyright (c) 1997-2000 Information-technology Promotion Agency, Japan
Copyright (c) 1991-2008 Kawahara Lab., Kyoto University

Copyright (c) 2000-2005 Shikano Lab., Nara Institute of Science and Technology
Copyright (c) 2005-2008 Julius project team, Nagoya Institute of Technology

"Large Vocabulary Continuous Speech Recognition Engine Julius",
including Julian, 1is being developed at Kawahara Lab., Kyoto

University, Shikano Lab., Nara Institute of Science and Technology,
and Julius project team, Nagoya Institute of Technology (collectively
referred to herein as the "Licensers"). Julius was funded by the

Advanced Information Technology Program Project of
Information-technology Promotion Agency (IPA), Japan for three years
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since 1997.

The Licensers reserve the copyright thereto. However, as long as you
accept and remain in strict compliance with the terms and conditions
of the license set forth herein, you are hereby granted a royalty-free
license to use "Large Vocabulary Continuous Speech Recognition Engine
Julius" including the source code thereof and the documentation
thereto (collectively referred to herein as the "Software"). Use by
you of the Software shall constitute acceptance by you of all terms
and conditions of the license set forth herein.

TERMS AND CONDITIONS OF LICENSE

1. So long as you accept and strictly comply with the terms and
conditions of the license set forth herein, the Licensers will not
enforce the copyright or moral rights in respect of the Software, in
connection with the use, copying, duplication, adaptation,
modification, preparation of a derivative work, aggregation with
another program, or insertion into another program of the Software or
the distribution or transmission of the Software. However, in the
event you or any other user of the Software revises all or any portion
of the Software, and such revision is distributed, then, in addition
to the notice required to be affixed pursuant to paragraph 2 below, a
notice shall be affixed indicating that the Software has been revised,
and indicating the date of such revision and the name of the person or
entity that made the revision.

2. In the event you provide to any third party all or any portion of
the Software, whether for copying, duplication, adaptation,
modification, preparation of a derivative work, aggregation with
another program, insertion into another program, or other use, you
shall affix the following copyright notice and all terms and
conditions of this license (both the Japanese original and English
translation) as set forth herein, without any revision or change

whatsoever.
Form of copyright notice:
Copyright (c) 1997-2000 Information-technology Promotion Agency, Japan
Copyright (c) 1991-2008 Kawahara Lab., Kyoto University
Copyright (c) 2000-2005 Shikano Lab., Nara Institute of Science and Technology
Copyright (c) 2005-2008 Julius project team, Nagoya Institute of Technology

3. When you publish or present any results by using the Software, you
must explicitly mention your use of "Large Vocabulary Continuous
Speech Recognition Engine Julius".

4. The Licensers are licensing the Software, which is the trial
product of research and project, on an "as is" and royalty-free basis,
and makes no warranty or guaranty whatsoever with respect to the
Software, whether express or implied, irrespective of the nation where
used, and whether or not arising out of statute or otherwise,
including but not limited to any warranty or guaranty with respect to
quality, performance, merchantability, fitness for a particular
purpose, absence of defects, or absence of infringement of copyright,
patent rights, trademark rights or other intellectual property rights,
trade secrets or proprietary rights of any third party. You and every
other user of the Software hereby acknowledge that the Software is
licensed without any warranty or guaranty, and assume all risks
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arising out of the absence of any warranty or guaranty. In the event
the terms and conditions of this license are inconsistent with the
obligations imposed upon you by judgment of a court or for any other
reason, you may not use the Software.

The Licensers shall not have any liability to you or to any third
party for damages or liabilities of any nature whatsoever arising out
of your use of or inability to use the Software, whether of an
ordinary, special, direct, indirect, consequential or incidental
nature (including without limitation lost profits) or otherwise, and
whether arising out of contract, negligence, tortuous conduct, product
liability or any other legal theory or reason whatsoever of any nation
or Jjurisdiction.

5. This license of use of the Software shall be governed by the laws
of Japan, and the Kyoto District Court shall have exclusive primary
jurisdiction with respect to all disputes arising with respect
thereto.

6. Inquiries for support or maintenance of the Software, or inquiries
concerning this license of use besides the conditions above, may be
sent to Julius project team, Nagoya Institute of Technology, or
Kawahara Lab., Kyoto University.
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