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Abstract The new version 4.0 of large vocabulary continuous speech recognition engine “Julius” has been released
at December 2007, as a major version up from version 3.0. An anatomical analysis and data stcuture re-organization
has been accomplished for the whole codes to improve its modularity and flexibility. Its improved structure now
enables Julius to be compiled as a external library to be incorpolated into various user applications. A simple
callback AP and plugin facilities are newly built to be controlled directly and lively from outer applications, which
enables easy but tight integration with other applications. Also, grammar-based recognizer Julian has been incor-
polated into Julius and the N-gram and grammar can be treated at the same executable. Furthermodre, It supports
fully multi-decoding using multiple LMs, AMs and their arbitral combinations. It now supports long N-gram (N
unlimited), user-defined LM function, GMM-based and a newly proposed decoder-based VAD, confusion network
generation, and many other new functions. The memory requirement has also been improved, while keeping the
same accuracy.
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-AM tri -h hmmdefs -hlist logicalTri

-LM word -w wordrecog/station.dict

~LM grammar -gram grammar/price/price

-LM ngram -C dictation/newspaper.jconf

-SR station tri word -b 1000

-8R price tri grammar -looktrellis

-5R newspaper tri ngram -separatescore -b 800 -b2 50
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LOGPROB my_uni (WORD_INFO #winfo, WORD_ID w, LOGPROB
ngram_prob) ;

LOGPROB my_bi(WORD_INFO #winfo, WORD_ID context,
WORD_ID w, LOGPROB ngram_prob)

LOGPROB my_1m(WORD_INFO *winfo, WORD_ID *contexts,

int clen, WORD_ID w, LOGPROB ngram_prob);
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(3) EREHIONIER
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(5) AEYOHIH
SHRIREEPT Y TVT FUDFE, APIOHFSEES L
Lhic, a—YES5 LOBRZED/ INTOERDREESD
CEEFELTVS. THhEDY—IRERick->T, THE
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LITE verd 0 CIEETEZA 7 avo—KERY. TH
I “* BBHBON verd0 THECEBMENSATY 1V TH
.. Global Options 3LV I v2kichh 3472 avTHh
b, Language Model, Acoustic Model, Recognizer X FNF
hEBEFWAVRAZVR, BBEFVA VAR YR, BBRL
BAVARVABRT 22T a3 THB. BAVARVR
IBENTh-LM, -AM, -SR BIEET AT L TEREHBTE 3.

1. Global Options
Misc. Option
-C jconffile
-check {wchmmtrellis|triphone}
-version / -setting
—quiet
—-debug
Application Option

-separatescore

—charconv / -nocharconv / -kanji
-module

-record dir

* -callbackdebug

* -logfile file

* -nolog

-help

Audio Input

~input {ravfile|mfcfile|mic|adinet|...}
-filelist filename

-NA devname

-adport portnum

* -48

-nostrip

-zmean / -nozmean

Level-based speech detection

-cutsilence / -pausesegment
-nocutsilence / -nopausesegment
=1lv level

-ZC num

-headmargin msec
~tailmargin msec
-rejectshort msec

GMM

~gom hmmdefs

-gmmaium n

~gamreject string

#8# GMM_VAD

* -gmnmargin frames

i

* -AM_GMM

Decoding algorithm

-force_realtime
~realtime / -norealtime

2. Language Model

* ~LM name
* -—userlm
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~forcedict
N-gram

-d binary_n-gram_file
-nlr ngram

-nrl rev_ngram
-v dictfile
-silhead word
-giltail word
~iwspword
-iwspentry entry
-gepnun num
Grammar

-gram gramprefix
-gramlist txtiile
-dfa dfafile

-v dictfile
-nogram

Isolated word

* -w wordlistfile
»* -wlist txtfile
-nogram

* -wsil headsilname tailsilname contextname

3. Acoustic Model
* -AM name
Model
-h hmmfile
-hlist logicaltri
-hgs / —gshmm hmmfile
-booknum / -gsnum n
-spmodel / -sp
* -multipath

-gprune {safe|heuristic|beam|none]default}

-iwedl {max|avg|best N}
-tmix n

—-iwsppenalty val
Feature Extraction

-smpPeriod period
-smpFreq freq
-fgize frame
-fghift frame
~preemph val
—fbank num
-ceplif num
-rawe / -norave
-enormel / -noenormal
-gscale val
-8ilfloor val
-delwin frame
-accwin frame
-hipass / -hifreq
~lopass / -lofreq
-ssalpha val
-ssfloor val
~zmeanframe / -nozmeanframe
-cmnload file
—cmnsave file
-cmnupdate
-cmnnoupdatae
-cmnmapweight val
-sscalc
-gscalclen msec

-ssload file
-htkconf configfile

4. Recognizer Instance

* -SR AMname LMname
* ~inactive

‘Word weights and penalties

## for N-gram -
-lmp val

=-lmp2 val
-transp val

## for grammar
-penaltyl val
-penalty2 val

Search configuration

-b width

-nlimit a

-b2 / -bw / -wb width
-sb score

-8 stacksize

-mn

-nn

-output n
-lookuprange frame
~looktrellis
-1lpass

~iwsp

-no_ccd
-force_ccd

Graph related
—-graphrange frame
-graphcut depth
-graphboundloop n
-graphsearchdelay
-nographsearchdelay
Other

-cmalpha val
-iwcache rate

-wed vall val2

Short-pause segmentation

* -spsegment

-spdur frame

* -~pausemodels string
#itir# DECODER_VAD

* -gpmargin frame

* -spdelay frame
it

Output
~multigramout
-pomultigramout

* -lattice / ~graphout
* -nolattice

* -confnet

* -noconfnet

—progout
~proginterval msec
-demo

Forced alignment
-walign

-palign
-salign
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