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Mathematical Input Interface used Japanese and Voice recognition
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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
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#JSGF V1.0 MS932 ja_JP;
grammar grammar_math;

public <Math> = (<TD> | <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 <TO> = to {To};
public <OF> = of {0f};

public <Root> = J—} {RootStart}
| 4R {IndexRootTag}
| /R {SquareRoot}
| 3&5#B {CubicRoot};
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LAPY NI TDERYL D, TDED, 500 msec A EHh tion, Numerator, Denominator, LongNumerator,
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\ . . ase, SubScript, SuperScript, LongSuperScript,
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x OneChar 1450 Root | LongFraction | MostLong
+ OneChar 1700 (3) MathEquationStart
1 Number 1970 — MathEquation ( Fraction | IndexRoot | SubSu-

per | LongSubSuper | Empty )

EndBreath  EndBreath - (4) LongSubSuper

5D FractionTag 2500 -+ SubScriptStart MathEquation SubScriptEnd ( Su-
StartBreath. StartBreath - perScriptStart MathEquation SuperScriptEnd |
Empty ) | SuperScriptStart MathEquation Super-
2 Number 2910 ScriptEnd ( SubScriptStart MathEquation Sub-

a OneChar 3100 ScriptEnd | Empty )
X OneChar 3320 (5) SubSuper — Of MathEquation(Exponent | Empty)

EndBreath  EndBreath - (6) LongFraction

$ $ - — LongFractionStart ( DenominatorTag MathEqua-

tion NumeratorTag MathEquation | Numera-
torTag MathEquation DenominatorTag MathE-
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(9)
(10)
(11)

(12)

(13)

(14)

(15)

(16)
17

(18)

(19)
(20)
(21)

(22)

(23)

Fraction — FractionTag MathEquation
IndexRoot — IndexRootBase DirectRoot
IndexRootBase — IndexRootTag | Empty
DirectRoot — RootStart MathEquation

MathSub
— MathSubStart ( MathEquation | Empty )

MathSubSuper

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

MathOver —+ MathOverStart MathEquation

MathEquation
— OneChar | StartBreath Math EndBreath

MathParenthesis

— LeftParenthesis
Parenthesis

MathParenthesisBase —+ Math

MostLong
— MostLongFraction | MostLongRoot | Most-
LongMathOver | MostLongMathSub

MostLongFraction
— MostLongFractionTag
LongNumerator

MathParenthesisBase Right-

LongDenominator

LongDenominator -+ DenominatorStart MathEqua-
tion DenominatorEnd

LongNumerator — NumeratorStart MathEquation
NumeratorEnd

MostLongRoot — LongRootStart MathEquation
LongRootEnd

MostLongMathOver

— LongMathOverStart MathEquation LongMathOv-
erEnd

MostLongMathSub — LongMathSubStart MathE-

quation LongMathSubEnd

}
5.3 BAFRFBEHABACED LL(1) 35 & DR Lt
SO, LL(1) SBEPE S D RREND 5,
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 }
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First(DirectRoot) = { RootStart } _
First(IndexRoot) = { IndexRootTag, RootStart }
First(Fraction) = { FractionTag }
First(LongF\-action) = { LongFractionStart }
First(SubSuper) = { Of }

First(LongSubSuper) = { SubScriptStart }

First(MathEquationStart)
= { OneChar, StartBreath }

First(MathUnit)

= { OneChar, StartBreath, RootStart, IndexRootTag,
LongFractionStart, MathSubStart, MathOverStart,
LeftParenthesis, MostLongFractionTag, LongRoot-
Start, LongMatOverStart, LongMatSubStart }

First(Math) ,

= { OneChar, StartBreath, RootStart, IndexRootTag,
MathSubStart, MathOverStart, LeftParenthesis }

Follow(IndexRoot) = { RootStart }

EoT

Director(Math, MathUnit) :
= { OneChar, StartBreath, RootStart, IndexRootTag,
LongFractionStart,
LeftParenthesis, MostLongFractionTag, LongRootStart,
LongMatOverStart, LongMatSubStart }

 Director(MathUnit, MathEquationStart)
= { OneChar, StartBreath }
Director(MathUnit, MathSub

= { MathSubStart } '
Director(MathUnit, MathParenthesis)

= { LeftParenthesis }

Director(MathUnit, MathSubSuper)

= { MathSubSuperBase }

{ Director(MathUnit, MathOver)

= { MathOverStart }

Director(MathUnit, DirectRoot)

= { RootStart }

Director(MathUnit, LongFraction)

= { LongFractionStart }
Director(MathUnit, MostLong)

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

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

Director(Fraction, FractionTag MathEquation)
= { FractionTag }

Director( SubSuper, Of MathEquation ( Exponent |
Empty )
={0f}
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 }

MathSubStart, MathOverStart,



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

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

Director ( DirectRoot,RootStart MathEquation )
= { RootStart }

Director ( MathSub, MathSubStart ( MathEquation |
Empty ) )

= { MathSubStart }

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

= { MathSubSuperBase, OneChar, StartBreath }

Director ( MathOver, MathOverStart MathEquation )
= { MathOverStart }

Director ( MathParenthesis, LeftParenthesis Math-
ParenthesisBase RightParenthesis )
= { LeftParenthesis }

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

( Director(MostLong, MostLongFraction)

= { MostLongFractionTag }
Director(MostLong, MostLongRoot)

= { LongRootStart }

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

Director ( MostLongFraction, MostLongFractionTag
LongDenominator LongNumerator )

= { MostLongFractionTag }

Director ( LongDenominator, DenominatorStart
MathEquation DenominatorEnd )
= { DenominatorStart }

Director ( LongNumerator, NumeratorStart MathE-
quation NumeratorEnd ) :
= { NumeratorStart }

Director ( MostLongRoot, LongRootStart MathE-
quation LongRootEnd )
= { LongRootStart }

Director ( MostLongMathOver, LongMathOverStart
MathEquation LongMathOverEnd )
= { LongMathOverStart }

Director ( MostLongMathSub, LongMathSubStart
MathEquation LongMathSubEnd )
= { LongRootStart }
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