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Mathematical Input Interface used Japanese and Voice recognition

Akito Maeda' Masakazu Suzuki'

1 Graduate School of Mathematics, Kyushu University 6-10-1 Hakozaki, Higashi-ku, Fukuoka, 812-8581 Japan
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Abstract To support for mathematical input about edit application and so on, We are studying about mathematical
interface for voice not to depend on keyboard. We use AmiVoice application in Voice input. It is enabled to recognize not
to depend on person’s voice. At first, we execute morphological analyser in recognition disposal. A speaker devises breath
point in reading out of math equation. And interface can recognize verious structure of math equation. Next, we make
mathematical grammar suited japanese reading. And we execute syntax analysis them. And math structure generated.
This interface are supported to math equation used to junior or high school about math recognition range. We seted up
expression range to recognize verious reading procedure. We explain about method of recognition management, and We

demonstrate voice interface.

Keywords Voice recognition, morphological analyser, syntax analysis



1 0000

gboobooboboobooooooooboooboooo
gboboboobooboooboooobooboooooooo
guboooboooobooooboaoobgoobooad
gbdgobogboobbobooboboobooboba
gobooOoooboooooboobooooboooooboooao
gobooOooooboooobooooobooooboobooo
0000000000000 000D0O00 Mathematica
0 MapleD MathLab OO OOOOOODOOODOOOOO
gboobOobooobooooobooooooooooooboo
oboboooooboboobobooooobDOTEX O
MathML O000000000000000 000000
gbobOooooboooooooooooboooooo
gbooooboobooooooo
MathematicaOD O OO DOOO00OO0OOO0OO0ODODOO
gbobobooobooooooooooooooogooo
gugoboobobodgbooobooooboooobogad
ggoboooobbooobooobbooobbood
0000000000000 ooO000TEXooooo
gobooOooooooooooboooooboobooooo
guoboobooooboooobooobooobood
gbobooobobaobobuobooobobobobog
guboboobooooboooobooboboaobood
ggbggoaobooaobooaobgoonod
gugobooobboooobobooobbooan
gbooboooboooobooobooooooboo
gbooooobooooboboobobooooooboooooboo
gbgbouoboobooboooboooooobobooo
guggoboooobobgoobooboboooboboobood
gbobOoooobooooboooobooooboooooo
gboboboobooboobooboooogooooooo
gugobooobooobooobogdabosbogad
ggo
gugbobooboobobooooboooboaoood
ggbooboaoboooboabgad
gbdbodguoboooooboboboabobooad
guoboobooboooboobobooobooooad
gboboboobooboboobooooooooogooo
gboobOoboooboooooboooooooooooooo
gbgbdgobooobooboooobooogboaoboaobd
guoobobobooobobooooboboooobobad
gbobooooobobooboobooooobooboooo
ggbogooaobooaoboanod
gboobooboooboooooooboooobobobo
gboooooooobdobobabaobobobonodg
guobooboooobooboboooboobood
gboobooboooobooooooooboobooog
gbooboooboboooooboboboobooobooaon

uggboaoboooobbooobbuoaoooobbod
gboboboboboboboboobobobobo
gbobobobooboooboboboboobobo
gbobgobooooobobaoboboboooood
gbbooobooobbooobogoboaboo
gbobobobobobobobobobobobo
gbobobobobooboboboooboobobo
gbooobodoboobooaoboboooboobaobab
ggooaoboooobooboooboobooboobbod
gbooobobooooooooon
gboboobooboboooboobooobooban
ggbooaoboooobboooboooboodabobooad
ggooaobooooboobbooboooabbood
gboooboooboobooboobooooboobooobo
gboboobobooobooboooooboobooooonbo
gbboabboooboobboooboaboo
gbogbouodgbooobgogoodda

2 Oboboobooboboboobobab

goboooboooobobooboobooboooooo
bobobobooboobobobobobobobo
oboboobobobobobobobobOoboboo
obobooboboboobobobobobooboDbo
O0000000000000000000 AmiVoiceO
00000000000000000'0AmiVoiceO OO
obobooboboboobobobobobOobonbo
obooobooobooobooobooboooboooboobo
AmiVoice 0000000000 OOOO0OODODOOOO
goooooboooo

2.1 000O0OO0OO0OO0OO0OO0

O0000000o00oo0Omath 00000000
O000OmathO0O0AmiVoiceOOOOOOODOOOODO
obooooobooooboboooon

2.2 OOoO0obOoOooobooabood

0000000 OAmiVoice 0O O OJava Speech Gram-
mar Format (JSGF) 00000000 AmiVoice 0 00O
Oo0ddooooooooooooooooogooooo
O0o0o0oOoo0o0ooUoOooOoOoOoooOoooO (o
00000)0000000grammarmath 0000 “<”
O«“’o0oofooooooooooo«ro “pro
000000000000000002000000000
O00o000oooooooooouoooooooooon
gdodooboouoooboobououooouooboon
gooooooo

100000 AmiVoice SDK versiond.0 000000000000
Jo0o0oodoooooooooo0ooO0oooOooooooooooon
goooooo

200000000 400000000



#JSGF V1.0 MS932 ja_JP;
grammar grammar_math;

public <Math> = (<T0> | <OF>
| <SubStart> | <SuperStart>
| <From> | <Exponent> | <Fraction>
| <OneChar> | <MathOver> | <MathSub>
| <Root> | <MathSubSuper>
| <Parenthesis> | <SEN-digit-number>
| <MAN-digit-number>
| <JUU-digit-number>
| <ICHI-digit-number>
| <HYAKU-digit-number>)=*;

public <T0> = to {To};
public <OF> = of {0f};

public <Root> = 000 {RootStart}
| OO0 {IndexRootTag}
| 000 {SquareRoot}
| OO0 {CubicRoot};
(I
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G = {NOI'oPMath} .

N={
Math, MathUnit, MathEquation, MathEqua-
tionStart, MostLong, Fraction, MostLongFrac-

tion, Numerator, Denominator, LongNumerator,
LongDenominator, Root, RootBase, IndexRoot,
MostLongRoot, MathSub, IndexRootBase, Di-
rectRoot, SubSuper, LongSubSuper, SubSuper,
MathSubBase, MathSubSuper, MathSubSuper-
Base, SubScript, SuperScript, LongSuperScript,
LongSubScript, MathOver, MathOverBase, Over-
Script, MathParenthesis, MathParenthesisBase,
LeftParenthesis, RightParenthesis

}.
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P={
1) Math — MathUnitx

2) MathUnit
— MathEquationStart | MathSub | MathParen-
thesis | MathSubSuper | MathOver | Direct-
Root | LongFraction | MostLong

MathEquationStart
— MathEquation ( Fraction | IndexRoot | SubSu-
per | LongSubSuper | Empty )

(
(

LongSubSuper

— SubScriptStart MathEquation SubScriptEnd ( Su-
perScriptStart MathEquation SuperScriptEnd |
Empty ) | SuperScriptStart MathEquation Super-
ScriptEnd ( SubScriptStart MathEquation Sub-
ScriptEnd | Empty )

SubSuper — Of MathEquation(Exponent | Empty)

LongFraction

— LongFractionStart ( DenominatorTag MathEqua-
tion NumeratorTag MathEquation | Numera-
torTag MathEquation DenominatorTag MathE-
quation ) LongFractionEnd
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) Fraction — FractionTag MathEquation

) IndexRoot — IndexRootBase DirectRoot
9) IndexRootBase — IndexRootTag | Empty

) DirectRoot — RootStart MathEquation

)

MathSub
— MathSubStart ( MathEquation | Empty )

(12) MathSubSuper

— MathSubSuperBase MathEquation ( From
MathEquation To | Empty ) | To ( MathEqua-

tion From | Empty ) | Empty )
(13) MathOver — MathOverStart MathEquation

(14) MathEquation
— OneChar | StartBreath Math EndBreath

(15) MathParenthesis

— LeftParenthesis MathParenthesisBase Right-

Parenthesis
(16) MathParenthesisBase — Math

(17) MostLong

— MostLongFraction | MostLongRoot | Most-

LongMathOver | MostLongMathSub
(18) MostLongFraction

— MostLongFractionTag LongDenominator

LongNumerator

(19) LongDenominator — DenominatorStart MathEqua-

tion DenominatorEnd

(20) LongNumerator — NumeratorStart MathEquation

NumeratorEnd

(21) MostLongRoot — LongRootStart MathEquation

LongRootEnd
(22) MostLongMathOver

— LongMathOverStart MathEquation LongMathOv-

erEnd

(23) MostLongMathSub — LongMathSubStart MathE-

quation LongMathSubEnd
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First(MostLongMathSub) = { LongMatSubStart }

First(MostLongMathOver)
= { LongMatOverStart }

First(MostLongRoot) = { LongRootStart }
First(LongNumerator) = { NumeratorStart }
First(LongDenominator) = { DenominatorStart }

First(MostLongFraction)
= { MostLongFractionTag }

First(MostLong)
= { MostLongFractionTag, LongRootStart, LongMa-
tOverStart, LongMatSubStart }

First(MathParenthesisBase) = First(Math)
First(MathParenthesis) = { LeftParenthesis }
First(MathEquation) = { OneChar[] StartBreath }
First(MathOver) = { MathOverStart }
First(MathSubSuper) = { MathSubSuperBase }
First(MathSub) = { MathSubStart }

First(DirectRoot) = { RootStart }
First(IndexRoot) = { IndexRootTagld] RootStart }
First(Fraction) = { FractionTag }
First(LongFraction) = { LongFractionStart }
First(SubSuper) = { Of }
First(LongSubSuper) = { SubScriptStart }

First(MathEquationStart)
= { OneChar[ StartBreath }

First(MathUnit)

= { OneCharOStartBreathORootStartOIndexRootTag,
LongFractionStart, MathSubStartD MathOverStart[O
LeftParenthesis, MostLongFractionTag, LongRoot-
Start, LongMatOverStart, LongMatSubStart }

First(Math)
= { OneCharOStartBreathORootStart OIndexRoot Tag
MathSubStart0) MathOverStartd LeftParenthesis }

Follow(IndexRoot) = { RootStart }

goo

Director(MathO MathUnit)

= { OneCharO StartBreathO RootStartd IndexRootTag,
LongFractionStart, MathSubStartd MathOverStart(
LeftParenthesis, MostLongFractionTag, LongRootStart,
LongMatOverStart, LongMatSubStart }

Director(MathUnit0 MathEquationStart)

= { OneChar0 StartBreath }

Director(MathUnit0 MathSub)

= { MathSubStart }

Director(MathUnit0 MathParenthesis)

= { LeftParenthesis }

Director(MathUnitl MathSubSuper)

= { MathSubSuperBase }

Director(MathUnit0 MathOver)

= { MathOverStart }

Director(MathUnitO DirectRoot)

= { RootStart }

Director(MathUnit LongFraction)

= { LongFractionStart }

Director(MathUnit0 MostLong)

= { MostLongFractionTag, LongRootStart, LongMa-
tOverStart, LongMatSubStart }

Director(MathEquationStartd MathEquation (
Fraction | IndexRoot | MathSubSuper | SubSuper
| LongSubSuper | Empty ) )
= { OneChar[ StartBreath }

Director(FractionO FractionTag MathEquation)
= { FractionTag }

Director( SubSuper Of MathEquation ( Exponent |
Empty )

={of}

Director( LongSubSuper SubScriptStart MathEqua-
tion SubScriptEnd ( SuperScriptStart MathEquation
SuperScriptEnd | Empty ) | SuperScriptStart MathE-
quation SuperScriptEnd ( SubScriptStart MathEqua-
tion SubScriptEnd | Empty ) )

= { SubScriptStart }

Director( LongFraction LongFractionStart ( Denom-
inatorTag MathEquation NumeratorTag MathEqua-
tion | NumeratorTag MathEquation DenominatorTag
MathEquation ) LongFractionEnd )

= { LongFractionStart }




Director( IndexRoot IndexRootBase DirectRoot )
= { IndexRootTag, RootStart }

Director( IndexRootBase,IndexRootTag | Empty )
= { IndexRootTag, RootStart }

Director ( DirectRoot,RootStart MathEquation )
= { RootStart }

Director ( MathSubO MathSubStart ( MathEquation |
Empty ) )

= { MathSubStart }

Director ( MathSubSuper MathSubSuperBase Math-
Equation ( From ( MathEquation To | Empty ) | To (
MathEquation From | Empty ) | Empty ) )

= { MathSubSuperBasell OneCharl] StartBreath }

Director ( MathOver MathOverStart MathEquation )

= { MathOverStart }

Director ( MathParenthesisO LeftParenthesis Math-
ParenthesisBase RightParenthesis )
= { LeftParenthesis }

Director ( MathParenthesisBasell Math )
= { OneChar,StartBreath,RootStart,IndexRootTag,
MathSubStart,MathOverStart,LeftParenthesis }

Director(MostLong MostLongFraction)
= { MostLongFractionTag }
Director(MostLongl MostLongRoot)

= { LongRootStart }

Director(MostLongll MostLongMathOver)
= { LongMathOverStart }
Director(MostLong MostLongMathSub)
= { LongMathSubStart }

Director ( MostLongFraction MostLongFractionTag
LongDenominator LongNumerator )
= { MostLongFractionTag }

Director ( LongDenominator DenominatorStart
MathEquation DenominatorEnd )
= { DenominatorStart }

Director ( LongNumeratord NumeratorStart MathE-
quation NumeratorEnd )
= { NumeratorStart }

Director ( MostLongRootO LongRootStart MathE-
quation LongRootEnd )
= { LongRootStart }

Director ( MostLongMathOverl LongMathOverStart
MathEquation LongMathOverEnd )
= { LongMathOverStart }

Director ( MostLongMathSub LongMathSubStart
MathEquation LongMathSubEnd )
= { LongRootStart }
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<Mathlhit>&cos:</ MathUnit>
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</MathLink>
</MathUnity</MathBlock>
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