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ABSTRSCT

The most of there loss our hands or eyes deprived from using the
computer , with add acoustic input way for computer we can help our and
make using of computer easy .

With humble work we complete simple programming library to make
programmer able to add speech recognition feature for his programme , and
enjoy with easy and attractive for end-user , the library provided the abstract
in it design , that done with make sound setting changeable and don’t specific
to const speech , the description of library done with (UML) standard because
to make sure to programmer for all classes and function . before any class
diagram programmer will found analyse to make modification easy to
extending the library , use of library and implementation issues it take our care
because programmers leave the library if their founded less in documentation .

The library based on (Visua C++ 2005) for implementation , and
(PortAudio) library for sound programming , and (FANN) library for neural
network implementation , the two library its open source to provide black
boxes .

In testing library with dictionary have 10 arabic words , the accuracy of
result (88%) .
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fas Alle 482 ) i Lgiun 2l gl Aaad) 8 <l 58 ) s o) Guedd) (61 7.1 51 5.1 asall (oans e
( number of channels ) Zuxewll ) gill dae 13) ¢ Gale AdlSa a5 ¢ Wyt 5 43 Hall & jluall 8 p2dus
o gaall 483 8 age Jale

15



‘Cu}..aéjdj;zoimﬁqgﬁg@imﬂ\d&&e‘j?\hzdsdﬂﬁq;}iajml\m)s@i
A )

13 L8l sy (db) decibel ssle (el 2 5 Cgall aa dalaill 8 aga Jale S35 o Wi giy Y
B3 e ity B Y Leia JlieY) B anay g ¢ S Gl e e ge daladll die ) sedally Jalal)
. sl

Aail) i A8y 85 € A JSE Y Ggeal) A8 o 2D e o el 8 AL G ga) it
1A A€l 32l e ST J sl agadl Jlaialy ¢ Ao pull 55 SIA ae Jalaill & JSLEG e ot Le iy
Caa i olad LY 48K Al 23 1 8kHZ 5 Ase JSI 8hit g 3as) 5 5L

et 5 lilad) aranali (5 ks 4y 8 Ad jre allaly 5 faa dixa B il G geall dllay ae Jalail) ()
APl Application ) ( Sound 1/O APIS ) (e Lo Ciaag I3 ¢ Adladl o458 o) Sl
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% Speech I/O machine
speech writer write to sound buffer )---------- i
P e :
'

3 frames filter

read from sound buffer <<Include>> 1 :
......................... )
\ -
'
speech reader Y
<<Include>> i
______________________________ ]
read from file

A =) Al 5 Jasl AY aladiu¥) Al Lhds (1.2) JS&

S 5 ((speech reader ) 228U (5 )8 a5 allaill (& 4y ) jealic 30 Gl labddll ma sy
Oe S iy JSAN G a8 WS 5 ((frames filter ) @lY) =& e 5 ( speech writer ) <
gy LY e asi Wi ¢ Gigeall Ay o ) Caldd) (e IS ) g Laglida g SN 5
 Jaall i i 75l

Jaal i 7 AN digghy o gy AR jeaie il (S (6 |l ) e (580 @l UaY) e Of gy
OsSe Y e o iy 5 ¢ JUaY) e agle (i Lies ¢ adhaiy <) UaY) i ja o sk Jadh o)y Y
Al il e el 5y AL ) J3all (i Ale IS¢ e (s

Wil ) a5 5 3K S alaly A Jany sgd 5 alall Aol Gud Silad) JSAI G J8 aay
Lbadl b dgieall 5 sl cilslSl JS Jods G Al ¢ il Jdas o Al Al 5 glaall

.Gl
PN 1 A) 5 Jiaa) Al lls Jidas (1.2) Jsas
Addul g Al
caalgela )Y g Al 5 Jaall L Framesfilter
. A;\j JU:.\J C)aj\ g d;dj\ w Frame

Bl g dipal & Hall 5 Jaall A
L geall Ay o Cal (e aal g ela ) ade) 3

Sample
Speech reader
Speech writer

¢ lsall Galdins 3Ll Jgaall (e € lpany pe Jelili (S g il A8l A 0 W iy
chin palaia] g 5 4l 5l el 8 ol ) sla 2 Glaling 4glS 5 WDUSN (5 )8 (e SIS G al gl (e
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) o2 ARl 028 5l LY ey (e Jaih aal 5 S pling ClS o (5 )8 JS Of Giase s Lies < YY)
Clllaial 83 52l (S ¢ Al 5 Y Gy Y1 5 Sl LY i je (o 481 i 4 5 ((COMpoOSition
Jalae Alal je aal & 4y 3l plaill (¥ &) )5 ) el JS i e Uy (12) calhaall o aas pUail)
b dlies A 8 3aa) 5 ABMe Jac La ¢ Jadd aal g ) g 0 9S00 gl B (A LailS (il g o )l (e JS
C(12) llaall Qs SV QY (5Ss OF 0¥ Y O e 1385 ¢ il 5 SUaY) o Gl o 5 LeilSa

Clalae) Jasia 4l e 2aa QIS GBlA e U g 3l (8) callaal) s cldlaiall () 53 5all
O Y LSV QY) alza e Uiy Lee ¢ IS S aaling (5K 138 o oal gll e ¢ ESI 5 56 jal)
. (Speech setting) slivew ¢« by

JS 5 ¢ Agllaall J)sall JS Al amy U 21 A 5 JUaa) Y el laladall Jiay M) Jaladdl)
138 aolall ol 22 ¢l daad) 5 AUl (e Y16 Sal) Jalall Al e caglii) (5S4 5 ¢ @S0 Al @dlanl)
- B8l Al 5 4 ddleiall A0kl 5 dpepanaill Ll o o Jslay 5 laladdll

SpeechSetting Frame
#SampleRate : int #rame : Sample[]
#bitPerSample : int #ramelength : int
#numberOfChannels : int +Frame()
+Speech Setting() +Frame(samples : Sample [])
+SpeechSetting(sampleRate : int, bitPerSample : int, numberOfChannels : int) +getFrame() : Sample []
+getSampleRate() : int +getFramelength() : int
+getBitPersample():t == == derivess T > +setFramelength(frameLength : int) : void
+getNumberOfChannels() : int +setFrame(samples : Sample []) : void
+setSampleRate(sampleRate : int) : void +addSample(sample : Sample) : void
+setBitPerSample(bitPerSample : int) : void +getSample(index : int) : Sample
+setNumberOfChannels(numberOfChannels : int) : void +plot() : void
T
1
1
1
1
<<derive>>
1
1
= 1
SpeechWriter \,/
+SpeechWr?ter() : ; FramesFilter
:fSpech.r:_Wtser(SZ?c:\Nrfl:e;\" me;sfllter.). t #speechBuffer : Frame[]
romFileToSoundBuffer(filel .ame. ring) : in <_ SR—— R er O rames int
+fromMemToSoundBuffer() : int derive z Fiter)
+fromMemToFile(fileName : String) eIl
+FramesFilter(speechBuffer : Frame [])
+FramesFilter(fram esFilter : FramesFilter)
+getNumberOfFrames() : int
+toOneFrame() : void
SpeechReader +getFrame(index : int) : void
+SpeechReader() +getSpeechBuffer() : Frame []
+SpeechReader(speechReader : FramesFilter) SEEEE T e +59t5999°hB“ﬁe'(.SPEEChBl.JffeT_ : Frame []) : void
+fromFile(fileName : String) : int +addFrame(frame : Fr.a_me).. void
+from SoundBufferToFile(numberOfSeconds : int, fileName : String) : int flemaveame dex e :
+from SoundBufferToMem (numberOfSeconds : int) : int +modifyFrame(index : int, frame : Frame) : void

2 Al 5 Jaa) AY ) hhas (2.2) JSE
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#include <stdio.h>
#include <stdlib.h>
#include "..\AudioInterface\portaudio.h"

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

#include <engine.h>//matlab engine interface to showWithMatlab method

using namespace System;
using namespace IO;
using namespace Collections;

//default sample recording setting
#define NUM CHANNELS (1)
typedef float SAMPLE;

typedef unsigned char SAMPLE B;
#define PA SAMPLE TYPE paUInt8
#define SAMPLE SILENCE (64)

//sample buffer declaration
typedef struct{

int frameIndex; /* Index into sample array. */
int maxFrameIndex;
SAMPLE B *recordedSamples;

}PaTestData;

ref class SpeechSetting{
protected:
//sample recording setting
int SAMPLE RATE;

//const default sample recording setting

/* #define DITHER FLAG (paDitherOff) */
int DITHER FLAG;

!SpeechSetting (void) ;

public:
SpeechSetting (void) ;
~SpeechSetting (void) ;
//gets methods
int getSampleRate (void) ;
//int getBitPerSample (void) ;
//int getNumberOfChannels (void) ;

//sets methods

void setSampleRate (int);

//void setBitPerSample (int) ;
//void setNumberOfChannels (int) ;
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ref class Frame : public SpeechSetting({
protected:
ArrayList “frame;
int samplesCounter;//current sample number
int framelength;//max number of sample per frame

!Frame (void);//Finalizers

public:
//Constructors
Frame (void) ;
Frame (ArrayList *);
Frame (array<SAMPLE> *);
Frame (Frame *);

~Frame (void) ;//Destructors

//gets methods

ArrayList “getFrame (void) ;
array<SAMPLE> “toSamples() ;
int getFramelLength (void);
int getSamplesCounter (void) ;
SAMPLE getSample (int);

//sets methods

int setFrame (ArrayList *);

int setFrame (array<SAMPLE> ") ;
void setFrame (Frame “frame);
int addSample (SAMPLE) ;

void setFramelength (int) ;

void setMaxFrameLength (void) ;

//display methods
int showWithMatlab (void) ;

//remove methods
void removeSample (int) ;

//modify methods
void modifySample (int, SAMPLE) ;

ref class FramesFilter : public Frame({
private:

//pre-filtering methods its help utteranceDetection method

array<int> “startPointDetection (SAMPLE);//take max value to start ,
return index of begin sample and frame index [fameIndex,sampleIndex] if not
found [-1,-1]

array<int> “endPointDetection (SAMPLE);//take max value to end ,
return index of last sample and frame index [famelIndex,sampleIndex] if not
found [-1,-1]
protected:

//main speech matrix

ArraylList “speechBuffer;//its have Frame objects

int numberOfFrames;

//Finalizers

!FramesFilter (void) ;
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public:
//Destructors
~FramesFilter (void) ;

//Constructors

FramesFilter (void);
FramesFilter (FramesFilter *);
FramesFilter (ArrayList *);
FramesFilter (array<Frame”> *);

//sets methods

void setSpeechBuffer (ArrayList *);
void setSpeechBuffer (array<Frame”> ") ;
vold addFrame (Frame *);

//gets methods

int getNumberOfFrames (void) ;
ArraylList "“getSpeechBuffer (void);
Frame “getFrame (int) ;

array<Frame”> “toFrames (void);

//remove methods
void removeFrame (int) ;

//modify methods
void modifyFrame (int, Frame *);

//Collector methods
int toOneFrame (void) ;

//pre-filtering methods

//void speechNormalization (void) ;

//void speechNoiceReduction (void) ;

int utteranceDetection (SAMPLE);//its trim speech wave , and reframing

/*

SpeechReader class is a part of system that responsible to providing
a system with input with multiway ,

also is included Pre-Filtering function ,

the main output of this class is a speech buffer , it has one pure
utterance,

*/

ref class SpeechReader : public FramesFilter{
protected:

//Finalizers

! SpeechReader (void) ;

public:
//Constructors
SpeechReader (void) ;

SpeechReader (FramesFilter *);

//Destructors
~SpeechReader (void) ;

//input ways methods
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}i

int fromFile(String *);//the input of method is file name

int fromSoundBufferToFile (int,String *);//.raw file

int fromSoundBufferToMem (int) ;

int fromSoundBufferToMem (int,System::Windows::Forms: :ProgressBar”’);

ref class SpeechWriter : public FramesFilter{
protected:

//Finalizers
!SpeechWriter (void) ;

public:

only

//Constructors
SpeechWriter (void) ;
SpeechWriter (FramesFilter *);

//Destructors
~SpeechWriter (void) ;

//play sound
int fromFileToSoundBuffer (String *);//play .wav and .raw only
int fromFileToSoundBufferWithCopyData (String *);//play .wav and .raw

A

int fromMemToSoundBuffer (void);//play
//save sound
int fromMemToFile (String ") ;
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#include "SpeechIO.h"
#include <malloc.h>
#include <math.h>

typedef int INT1l6 10;

typedef long INT32 10;
typedef float real 10;
typedef double doublereal 10;
typedef INT32 10 integer 10;
//typedef long int integer;
typedef INT32 10 logical 10;
typedef INT16 10 shortint 10;
#define TRUE (1)

#define FALSE (0)

struct lpclO_encoder state {
/* State used only by function hpl00 */
real 10 z1l1;
real 10 z21;
real 10 z12;
real 10 z22;

/* State used by function analys */
real 10 inbuf[540], pebuf[540];
real 10 lpbuf[696], ivbuf[312];
real 10 bias;

integer 10 osbuf[10]; /* no initial value necessary */

integer 10 osptr; /* initial value 1 */

integer 10 obound[3];

integer 10 vwin[6] /* was [2][3] */; /* initial value vwin[4] = 307;
vwin[5] = 462; */

integer 10 awin[6] /* was [2][3] */; /* initial value awin[4] = 307;
awin[5] = 462; */

integer 10 voibuf[8] /* was [2]1[4] */;

real 10 rmsbuf[3];

real 10 rcbuf[30] /* was [10][3] */;

real 10 zpre;

/* State used by function onset */

real 10 n;

real 10 d_ ; /* initial value 1.f */

real 10 fpc; /* no initial value necessary */
real 10 12buf[l6];

real 10 12suml;

integer 10 12ptrl; /* initial value 1 */

integer 10 12ptr2; /* initial value 9 */

integer 10 lasti; /* no initial value necessary */
logical 10 hyst; /* initial value FALSE */

/* State used by function voicin */

real 10 dither; /* initial value 20.f */
real 10 snr;

real 10 maxmin;
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real 10 voice[6] /* was [2]1[3] */;: /* initial value is probably
unnecessary */

integer 10 lbve, lbue, fbve, fbue;

integer 10 ofbue, sfbue;

integer 10 olbue, slbue;

/* Initial values:

lbve = 3000;
fbve = 3000;
fbue = 187;

ofbue = 187;
sfbue = 187;

lbue = 93;

olbue = 93;

slbue = 93;

snr = (real) (fbve / fbue << 6);
*/

/* State used by function dyptrk */
real 10 s[60];

integer 10 p[120] /* was [60][2] */;
integer 10 ipoint;

real 10 alphax;

/* State used by function chanwr */
integer 10 isync;

}i

struct lpclO decoder state {
/* State used by function decode */
integer 10 iptold; /* initial value 60 */
logical 10 first; /* initial value TRUE_ */
integer 10 ivp2h;
integer 10 iovoic;
integer 10 iavgp; /* initial value 60 */
integer 10 erate;
integer 10 drc[30] /* was [3]1([10] */;
integer 10 dpit[3];
integer 10 drms[3];

/* State used by function synths */
real 10 buf[360];
integer 10 buflen; /* initial value 180 */

/* State used by function pitsyn */

integer 10 ivoico; /* no initial value necessary as long as
first pitsyn is initially TRUE_ */

integer 10 ipito; /* no initial value necessary as long as
first pitsyn is initially TRUE_ */

real 10 rmso; /* initial value 1.f */

real 10 rco[1l0]; /* no initial value necessary as long as
first pitsyn is initially TRUE */

integer 10 jsamp; /* no initial value necessary as long as

first pitsyn is initially TRUE_ */
logical 10 first pitsyn; /* initial value TRUE_ */

/* State used by function bsynz */
integer 10 ipo;

real 10 exc[l66];

real 10 exc2[166];

real 10 1lpil;

real 10 1lpi2;
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real 10 1pi3;
real 10 hpil;
real 10 hpi2;
real 10 hpi3;
real 10 rmso bsynz;

/* State used by function random */
integer 10 Jj; /* initial value 2 */
integer 10 k; /* initial value 5 */

shortint 10 y[5]; /* initial value { -21161,-8478,30892,-10216,16950 }

*/

/* State used by function deemp */
real 10 deil;
real 10 dei2;
real 10 deol;
real 10 deo2;
real 10 deo3;

}i
ref class LPC : public Frame{
private:
int LPC10_SAMPLES PER FRAME;
int LPC10 BITS IN COMPRESSED FRAME;

int prediction;

#define abs(x) ((x) >= 0 ?2 (x) : -(x))
#define dabs (x) (doublereal)abs (x)
#define min(a,b) ((a) <= (b) ? (a) : (b))
#define max(a,b) ((a) >= (b) ? (a) : (b))
#define dmin(a,b) (doublereal)min (a,b)
#define dmax(a,b) (doublereal)max(a,b)

int lpcini_ (void);

int encode_ (integer 10 *voice, integer 10 *pitch, real 10 *rms,
real 10 *rc, integer 10 *ipitch, integer 10 *irms, integer 10 *irc);

int decode (integer 10 *ipitv, integer 10 *irms, integer 10 *irc,
integer 10 *voice, integer 10 *pitch, real 10 *rms, real 10 *rc, struct
lpclO0 _decoder state *st);

int chanwr 0 (int n__, integer 10 *order, integer 10
*ipitv,integer 10 *irms, integer 10 *irc, integer 10 *ibits,struct
lpcl0_encoder_state *st);

int chanwr_ (integer 10 *order, integer 10 *ipitv, integer 10 *irms,
integer 10 *irc, integer 10 *ibits, struct lpclO encoder state *st);

int chanrd (integer 10 *order, integer 10 *ipitv, integer 10 *irms,
integer 10 *irc, integer 10 *ibits);

int analys (real 10 *speech, integer 10 *voice, integer 10 *pitch,
real 10 *rms, real 10 *rc, struct lpclO_encoder_ state *st);

int synths (integer 10 *voice, integer 10 *pitch, real 10 *rms,
real 10 *rc, real 10 *speech, integer 10 *k, struct lpcl0O decoder state
*st);

int prepro_ (real 10 *speech, integer 10 *length,struct
lpclO _encoder state *st);

//int inithpl00 (void);
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int hplOO0 (real 10 *speech, integer 10 *start, integer 10 *end,struct
lpcl0_encoder state *st);

int tbdm (real 10 *speech, integer 10 *1lpita, integer 10 *tau,
integer 10 *ltau, real 10 *amdf, integer 10 *minptr, integer 10 *maxptr,
integer 10 *mintau);

int rcchk (integer 10 *order, real 10 *rclf, real 10 *rc2f);

int mload (integer 10 *order, integer 10 *awins, integer 10 *awinf,
real 10 *speech, real 10 *phi, real 10 *psi);

int onset (real 10 *pebuf, integer 10 *osbuf, integer 10 *osptr,
integer 10 *oslen, integer 10 *sbufl, integer 10 *sbufh, integer 10
*1frame, struct lpclO encoder state *st);

int dcbias_(integer 10 *len, real 10 *speech, real 10 *sigout);

int placea (integer 10 *ipitch, integer 10 *voibuf, integer 10
*obound, integer 10 *af, integer 10 *vwin, integer 10 *awin, integer 10
*ewin, integer 10 *1lframe, integer 10 *maxwin);

int placev_(integer 10 *osbuf, integer 10 *osptr, integer 10 *oslen,
integer 10 *obound, integer 10 *vwin, integer 10 *af, integer 10 *1lframe,
integer 10 *minwin, integer 10 *maxwin, integer 10 *dvwinl, integer 10
*dvwinh) ;

int preemp (real 10 *inbuf, real 10 *pebuf, integer 10 *nsamp,
real 10 *coef, real 10 *z_);

int voicin (integer 10 *vwin, real 10 *inbuf, real 10 *1lpbuf,
integer 10 *buflim, integer 10 *half, real 10 *minamd, real 10 *maxamd,
integer 10 *mintau, real 10 *ivrc, integer 10 *obound, integer 10 *voibuf,
integer 10 *af, struct lpclO_encoder_ state *st);

int 1lpfilt (real 10 *inbuf, real 10 *1lpbuf, integer 10 *len,
integer 10 *nsamp) ;

int ivfilt (real 10 *1lpbuf, real 10 *ivbuf, integer 10 *len,
integer 10 *nsamp, real 10 *ivrc);

int energy (integer 10 *len, real 10 *speech, real 10 *rms);

int invert (integer 10 *order, real 10 *phi, real 10 *psi, real 10
*rec);

int dyptrk (real 10 *amdf, integer 10 *1ltau, integer 10 *minptr,
integer 10 *voice, integer 10 *pitch, integer 10 *midx, struct
lpclO0_encoder state *st);

int deemp (real 10 *x, integer 10 *n, struct lpcl0 decoder state
*st);

int bsynz (real 10 *coef, integer 10 *ip, integer 10 *iv, real 10
*sout, real 10 *rms, real 10 *ratio, real 10 *g2Zpass, struct
lpclO0 _decoder state *st);

int irc2pc_(real 10 *rc, real 10 *pc, integer 10 *order, real 10
*gprime, real 10 *g2pass);

int pitsyn (integer 10 *order, integer 10 *voice, integer 10 *pitch,
real 10 *rms, real 10 *rc, integer 10 *lframe, integer 10 *ivuv, integer 10
*ipiti, real 10 *rmsi, real 10 *rci, integer 10 *nout, real 10 *ratio,
struct lpclO decoder state *st);

int difmag (real 10 *speech, integer 10 *lpita, integer 10 *tau,
integer 10 *ltau, integer 10 *maxlag, real 10 *amdf, integer 10 *minptr,
integer 10 *maxptr);

int vparms_(integer 10 *vwin, real 10 *inbuf, real 10 *lpbuf,
integer 10 *buflim, integer 10 *half, real 10 *dither, integer 10 *mintau,
integer 10 *zc, integer 10 *1lbe, integer 10 *fbe, real 10 *gs, real 10
*rcl, real 10 *ar b , real 10 *ar f );

integer 10 median_ (integer 10 *dl, integer 10 *d2, integer 10 *d3);

int ham84 (integer 10 *input, integer 10 *output, integer 10
*errcnt) ;
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integer 10 random (struct lpclO decoder state *st);

long pow_ii(long *ap,long *bp);
double r sign(real 10 *a,real 10 *b);
long i nint(real 10 *x);

struct lpclO_encoder state * create lpclO_encoder_ state ();

void init 1pclO _encoder state (struct lpcl0O _encoder state *st);

int 1pclO0_encode(real 10 *speech, INT32 10 *bits, struct
lpclO0_encoder state *st);

struct lpcl0O _decoder state * create lpclO_decoder_ state ();

void init 1pclO decoder state (struct 1lpclO decoder state *st);

int 1pcl0 _decode (INT32 10 *bits, real 10 *speech, struct
lpclO0 _decoder state *st);

real 10 *toRealArray (void);
void toSampleArray (INT32 10 *);

protected:
'LPC (void) ;
public:
LPC (void) ;
LPC (Frame *);
LPC (array<SAMPLE> %) ;
LPC (ArrayList ");

~LPC (void) ;

void setFrame (Frame *);
int setFrame (ArrayList *);
int setFrame (array<SAMPLE> ") ;

void setPrediction(int);

int encodeWithLPC10 (void) ;
int encodeWithMatlab (void) ;
}i

ref class VectorQuantizer : public Frame({
private:
//ArrayList “codebook;
int dimension;
int numberOfTrainingVectors;
float rateOfLBG;
protected:
!VectorQuantizer (void) ;
public:
VectorQuantizer (void) ;
VectorQuantizer (Frame *);
VectorQuantizer (array<SAMPLE> ") ;
VectorQuantizer (ArrayList *);

~VectorQuantizer (void) ;

void setFrame (Frame *);

int setFrame (ArrayList *);

int setFrame (array<SAMPLE> ") ;
int trainingWithMatlab (void) ;
int trainingWithLBG (void) ;
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#include "SpeechIO.h"
#include "SpeechCoding.h"

#include <stdio.h>

#include "..\src\include\fann.h"

using namespace System;
using namespace IO;
using namespace Collections;

/*

SpeechDictionaryltem class is a part of SpeechDictionary class ,

any object from this class to represent as item in speech dictionary
vocabulary ,

also it to contribute to link wvocabulary with physical files ,

example:
utterancelId = 1 , utteranceName = "3" , utteranceFilesNames[0]
= "c:\\1l.wav"

*/

ref class SpeechDictionaryItem{
protected:
int utteranceld;
String “utteranceName;
ArrayList “utteranceFilesNames;//strings
ArraylList “codebooks;//frames

int utteranceFilesNamesCounter;
int codebooksCounter;

!SpeechDictionaryItem(void);//Finalizers
public:

//Constructors

SpeechDictionaryItem(void) ;

SpeechDictionaryItem(String *,array<String "> *);
SpeechDictionaryItem(SpeechDictionaryItem *);//Copy constructor

~SpeechDictionarylItem(void);//Destructors

//sets methods to update data

void setUtteranceld(int utteranceld);

void setUtteranceName (String ) ;

void setUtteranceFilesNames (array<String "> *);
void addUtteranceFileName (String *);

void setCodebooks (array<Frame "> *);
void setCodebooks (ArrayList *);
volid addCodebook (Frame ) ;

void setSpeechDictionaryItem(SpeechDictionaryItem *);
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//gets methods to retrieve data

int getUtteranceId(void);

String "“getUtteranceName (void) ;

array<String "> “getUtteranceFilesNames (void);
String "“getUtteranceFileName (int) ;

Frame “getCodebook (int) ;

ArrayList “getCodebooks (void) ;
array<Frame "> "“toFrames (void) ;

int getUtteranceFilesNamesCounter (void) ;
int getCodebooksCounter (void) ;

/*
SpeechDictionary class to add and remove utterance to dictionary ,
also can know dictionary vocabulary size ,

*/

ref class SpeechDictionary{

protected:

//dictionary items array

int vocabularySize;
Arraylist “speechDictionaryItems;

String “name;//to crate multi dictionary

//this method to help other methods to find speech dictionary item
index if found its return the index

int findItemIndex (int);//its take utterance id

int findItemIndex (String *);//its take utterance name

!SpeechDictionary (void);//Finalizers
public:

//Constructors
SpeechDictionary (void) ;
SpeechDictionary (SpeechDictionary ) ;

~SpeechDictionary (void) ;//Destructors

//load speech dictionary items from hard disk its save in
speechDictionary.data if loading done return 1

//this method fill the SpeechDictionaryltems arry with items stored
in file

int loadSpeechDictionaryItems (void) ;

//add new speech dictionary item
void addSpeechDictionaryItem (SpeechDictionaryItem *);

//remove speech dictionary item if done its return 1
int removeSpeechDictionarylItem(int);//its take utterance id
int removeSpeechDictionaryltem(String *);//its take utterance Name

//modify speech dictionary item if done its return 1

int modifySpeechDictionaryItem(int ,SpeechDictionaryItem *);//its
take utterance id and new item
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int modifySpeechDictionaryItem(String ", SpeechDictionaryItem ");//its
take utterance Name and new item
void modifySpeechDictionaryItemByIndex (int , SpeechDictionaryItem *);

//save speech dictionary to hard disk its save into
SpeechDictionary.data if saving done return 1
int saveSpeechDictionaryItems (void) ;

//gets methods

SpeechDictionaryItem “getSpeechDictionarylItem(int);//its take
utterance id

SpeechDictionaryItem “getSpeechDictionaryItem(String *);//its take
utterance Name

SpeechDictionaryItem “getSpeechDictionaryItemByIndex (int);

array<SpeechDictionaryItem”> “getSpeechDictionaryIltems (void);

String "“getSpeechDictionaryName (void) ;

int getVocabularySize (void);

//sets methods

void setSpeechDictionaryItems (array<SpeechDictionaryItem”> *);
void setSpeechDictionary(SpeechDictionary *);

void setSpeechDictionaryName (String ") ;

}i

ref class NeuralNetwork : public SpeechDictionary {
private:

int numberOfInputs;

int numberOfOutputs;

int numberOfLayers;

int numberOfHiddenNeurons;

int numberOfTrainingPairs;

__int64 maxEpochs;
int epochsBetweenReports;

float desiredError;
array<NeuralNetwork *,2> “~derivatives;

//sets methods

void setNumberOfInputs (int);

void setNumberOfOutputs (int) ;

void setNumberOfTrainingPairs (int);

//helps methods

int fillCodebooks (void);//may take long time
int codebooksFileBuilder (void);

int codebooksFileLoader (void) ;

int calculatNumperOfInputs (void) ;
int calculatNumberOfTrainingPairs (void);
char *fromStringToCharArray(String *);

Frame "“completCodebook (Frame *,SAMPLE);//make samples in codebook =
number of inputs

int buildTrainingDataFile (void);//the output files name is an
dictionary Name

//int buildDisarrayTrainingDataFile (void);//the output files name is
an dictionary Name

void fillFannTrainingData (void);//initailize data to training
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//void disarrayTrainingData (void) ;

voilid multiNeuralNetworksBuilder (void) ;
void randomSamplesBuilder (void) ;
int calculatMaxNumberOfUtteranceFilesNames (void) ;

protected:
//Finalizers
!NeuralNetwork (void) ;
public:
//Destructors
~NeuralNetwork (void) ;

//Constructors
NeuralNetwork (void) ;
NeuralNetwork (SpeechDictionary *);

//sets methode
void setNumberOfLayers (int);
void setNumberOfHiddenNeurons (int) ;

void setMaxEpochs (int) ;
void setEpochsBetweenReports (int);

vold setDesiredError (float):;

void setSpeechDictionary(SpeechDictionary *);
void setNeuralNetwork (SpeechDictionary *);

//gets methods

int getNumberOfInputs (void) ;

int getNumberOfOutputs (void) ;

int getNumberOfLayers (void) ;

int getNumberOfHiddenNeurons (void) ;

int getNumberOfTrainingPairs (void) ;

int getMaxEpochs (void) ;
int getEpochsBetweenReports (void);

float getDesiredError (float);

//training methods

int trainingWithFANN (void);//the output files name is an utterance
Name + .net

int trainingMultiNeuralNetworksWithFANN (void) ;

int trainingWithMatlabBP (void) ;

//int trainingWithMatlabElman (void) ;

//testing methods

float testingWithFANN (Frame ") ;

String “testingMultiNeuralNetworksWithFANN (Frame *);

int testingMultiNeuralNetworksWithFANNWithIndex (Frame *);
float testingMultiNeuralNetworksWithFANNWByOne (int, Frame *);
//float testingWithMatlabBp (Frame *);

//float testingWithMatlabElman (Frame *);

void addTrainingPairs (int, FramesFilter *);

}i
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