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//0000000

#include<stdio.h>

#include<stdlib.h> /*for srand48() ,drand48()*/
#include<math.h> /*for sqrt(),log()*/
#include<time.h> /*srand48()x*/

#define UNITS 2911 //00000000O0

#define STATE 60 //00000000000 PO order O...(STATE-1)
#define ORI_UNITS 3000 //00000000

#define Y_VALUE 8 //0000000 1...Y_VALUE

#define ERROR 0.0001 //

FILE *fp,*fp2;

int make_Y(char *READFILE,int *y);
int make_Ymap(int *x,int *y);
double make_X_map(double **p,int *y);
double improve_parameter(double **p,double **pre_p,int *y,
double *ini_p,double **L,double **R,double *1);

double make_LR(double #*xp,double *ini_p,int *y,double *xL,

double **R,double *1);
double g(int i,int a);

int check_converge(double **gosa);
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63

double data_model(int i,int a);
double make_prob_function(int *y,int *Ymap);

double count_string(int *y,double *bunsi);

void gnu();

double *alloc_1d_dbl(int n);
double **alloc_2d_dbl(int m,int n);

int *alloc_1d_int(int n);

int main(int argc,char *argv[])
{

int i,j,k,s,n;

int *y,*Ymap;

int frag;

double ave;

int *Xmap;
double **p;
double ini_p=0.0;

y=alloc_1d_int (UNITS);
Xmap=alloc_1d_int (ORI_UNITS);
Ymap=alloc_1d_int (ORI_UNITS);

fp=fopen("p-for.dat","w");
srand48((unsigned)time (NULL)) ;

p=alloc_2d_dbl (STATE,STATE);

//p0000
for(i=0;i<STATE;i++){
for(j=0; j<STATE; j++){
plil [j1=drand48();
ini_p+=p[il [j];
}
for(j=0; j<STATE; j++) {

27
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64 plil [jI=p[i]l[j1/ini_p; //sum_{j}(pl[il[j]1)=100000000
65 b

66 ini_p=0.0;

67 }

68

69 make_Y(argv[1],y);printf ("Read file OK\n");
70 Xmap [0]=make_X_map(p,y) ;printf ("Estimate 0K\n");
71

72 for(i=0;i<STATE;i++){

73 for(j=0; j<STATE; j++){

74 fprintf (fp,"%.30f\n",p[i]1 [j1);

75 X

76 }

77 printf ("\n");

78 fclose(fp);

79

80 fp2=fopen("model.dat","w");

81

82 for(i=1;i<0RI_UNITS;i++){

83 k=Xmap[i-1];

84 frag=0;

85 while(frag==0){

86 for (j=0; j<STATE; j++) {

87 if (drand48(O<pl[k] [j1){

88 Xmap[i]l=j;

89 frag=1;

90 X

91 }

92 b

93 X

94

95 make_Ymap (Xmap, Ymap) ;printf ("Make model OK\n");
96

97 ave=Y_VALUE/2;

98

99 for (i=0;i<ORI_UNITS;i++){

100 fprintf (fp2,"%d\n",Ymap[il);

101 }
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free(y) ;free(Xmap) ;free(Ymap) ;free(p);

fclose(£fp2);

return O;

int make_Y(char *READFILE,int *y)

{

int i,j,k;

fp2=fopen (READFILE,"r");
for(i=0;i<UNITS;i++){

fscanf (fp2,"%d",&y[i]);

fclose(fp2);

int make_Ymap(int *x,int *y)

{

int i;

for(i=0;i<0RI_UNITS;i++){ //YOOO
y[il=(int)x[i]%Y_VALUE;

double g(int i,int y)

{

double q;
double sigma=0.3;
if ((abs (i%Y_VALUE) ))==y){

return 1;

29



140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

30

0o B ooooOoo

}
elseq{

return O;

double make_X_map(double **p,int *y)

{

int 1i,j,k,next;
int frag;

int converge = 0;

double **gosa,**pre_p;

double *ini_p;

double **L,**R,*]1;

ini_p=alloc_1d_dbl(STATE);
gosa=alloc_2d_dbl (STATE,STATE) ;
pre_p=alloc_2d_dbl (STATE,STATE) ;

L=alloc_2d_dbl (UNITS,STATE) ;
R=alloc_2d_dbl (UNITS,STATE) ;
l=alloc_1d_dbl (UNITS);

for(i=0;i< STATE;i++){
ini_p[i]=1.0/(double)STATE;
for(j=0; j<STATE; j++){
gosal[i] [j1=1.0;
pre_plil [j1=p[il [j];

while(converge==0){

//000i00000

improve_parameter(p,pre_p,y,ini_p,L,R,1);
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for(i=0;i<STATE;i++){
for(j=0; j<STATE; j++){
gosalil [jl=fabs(pre_pl[il [j1-p[i] [j1);
pre_plil [j1=p[i] [j];

}

converge=check_converge(gosa) ;

free(gosa) ;free(pre_p);

fp2=fopen("first_p.dat","w");
for(i=0;i<STATE;i++){
fprintf (fp2,"%1f\n",ini_p[il);

frag=0;
while(frag==0){ //Xmap [0]
for(i=0;i<STATE;i++){
if (drand48()<ini_p[i]){
next=i;

frag=1;

}

free(ini_p);

free(L) ;free(R) ;free(l);

return next;

/0000000x/
double improve_parameter(double **p, double **pre_p,int *y,

double *ini_p,double **L,double**R,double *1)

int i,j,t;
double bunbo,bunsi;

double Z;
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216

217 make_LR(pre_p,ini_p,y,L,R,1);
218

219 for(i=0;i<STATE;i++){

220

221 bunbo=0.0;

222 for(t=0;t<UNITS;t++){

223 bunbo+=L[t] [1]*R[t] [i];
224 }

225

226 2=0.0;

227 for(j=0; j<STATE; j++){

228 bunsi=0.0;

229 for(t=0;t<UNITS-1;t++){
230 bunsi+=L[t] [i]*pre_p[i] [j1*g(j,y[t+11)*R[t+1][j];
231 }

232

233 if (bunbo==0.0){

234 pl[il [j1=0.0;

235 }

236 else{

237 plil [jl1=bunsi/bunbo;
238 }

239

240 Z+=p[i]l [j];

241 }

242

243 for(j=0; j<STATE; j++){

244 if (Z==0){

245 plil [j1=0.0;

246 }

247 else{

248 plil [j1=p[il [j1/Z;
249 }

250 }

251 }

252

253 bunbo=0.0;
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254 for(i=0;i<STATE;i++){

255 for (t=0;t<UNITS;t++){
256 bunbo+=L [t] [i]*R[t] [i];
257 }

258 }

259

260 for(i=0;i<STATE;i++){

261 bunsi=0.0;

262 for (t=0;t<UNITS;t++){
263 bunsi+=L[t] [i]*R[t] [i];
264 }

265 if (bunbo==0.0){

266 ini_p[i]=0.0;

267 }

268 elseq{

269 ini_p[i]=bunsi/bunbo;
270 }

271 }

272

273 %}

274

275 double make_LR(double #**p,double *ini_p,int *y,double **L,double **R,double *1)
276 o

277 int i,j,t;

278 double a,add=0.0;

279

280 for (t=0;t<UNITS;t++){
281 1[t]1=0.0;

282 for(i=0;i<STATE;i++){
283 L[t][i]=0.0;

284 R[t] [i]=0.0;

285 }

286 }

287

288 //Lo0n

289 for(i=0;i<STATE;i++){
290 L[0] [i]=ini_p[il=*g(i,y[0]);

201 1[0]+=L[0][i];
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for(i=0;i<STATE;i++){
L[o] [i]1=L[0] [i]/1[0];

for(t=0;t<UNITS-2;t++){

for (i=0;i<STATE;i++){
a=g(i,y[t+1]);
for (j=0; j<STATE; j++) {

LIt+1] [11+=L[t] [j1*p[j] [i]*a;

}
1[t+1]+=L[t+1] [i];

}

for(i=0;i<STATE;i++){
L{t+1] [i]=L{t+1] [i]/1[t+1];

//R0O0O0O
for(i=0;i<STATE;i++){
R[UNITS-1][i]l=1.0;

for (t=UNITS-2;t>=0;t--){

for(i=0;i<STATE;i++){
for(j=0; j<STATE; j++){
Rt] [i]+=R[t+1] [jl*p[i] [jI1*g(],y[t+11);
}
RIt] [i]=R[t] [i]/1[t];

/x0000000x*/

int check_converge(double **gosa)
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330 |

331 int 1i,];

332 int g=0;

333 double diff=0.0;

334 for(i=0;i<STATE;i++){

335 for(j=0; j<STATE; j++){

336 if (gosali] [j1<ERROR){

337 g+,

338 X

339 }

340 }

341

342 if (g%20==0){

343 printf("%d clear\n",g);

344 }

345 if (g==STATE*STATE) {

346 return 1;

347 }

348 else{

349 return O;

350 }

351

352}

353

354  void gnu(Q)

355 o

356 FILE *gp;

357

358 gp=popen ("gnuplot -persist","w");
359 fprintf(gp,"set parametric\n");
360 fprintf(gp,"set yrangel[0:9]1\n");
361 fflush(gp);

362 printf ("0K\n");

363 fprintf(gp,"plot ’p-for.dat’ u 1:2 w 1 title ’real’, ’p-for.dat’ u 1:3 w 1 title ’mo

364 /* fprintf(gp,"set terminal postscript\n"); */
365 /x fprintf(gp,"set output ’X60.eps’\n"); */
366 /*  fprintf(gp,"rep\n"); */

367 fflush(gp) ;
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fclose(gp);

double *alloc_1d_dbl(int n)
{

double *new;

new=(double *)malloc((unsigned) (n*sizeof (double)));

if (new==NULL){
printf ("ALLOC_1D_DBL : Couldn’t allocate array of double\n");
return(NULL) ;

X

return (new);

double **alloc_2d_dbl(int m,int n)
{
int i;

double **new;

new=(double **)malloc((unsigned) (m*sizeof (double *)));

if (new==NULL)A{
printf ("ALLOC_2D_DBL : Couldn’t allocate array of double ptrs\n");
return (NULL);

}

for(i=0;i<m;i++){
newl[il=alloc_1d_dbl(n);

}

return(new) ;

int *alloc_1d_int(int n)
{

int *new;

new=(int *)malloc((unsigned) (n*sizeof (int)));

if (new==NULL){
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/*
datafi
*/

#include
#include
#include
#include
#include
#include

#include

#define
#define
#define
#define
#define
#define
#define

#define

/* this

signed s

tf ("ALLOC_1D_INT : Couldn’t allocate array of int\n");
rn(NULL) ;

(new) ;

goodd

le.dat -> wavefile.wav

<unistd.h>
<fcntl.h>
<sys/types.h>
<sys/ioctl.h>
<stdlib.h>
<stdio.h>

<linux/soundcard.h>

LENGTH 1 /* how many seconds of speech to store */
RATE 44100 /* the sampling rate */

SIZE 16 /* sample size: 8 or 16 bits */

CHANNELS 1 /% 1 = mono 2 = stereo */

ORI_RATE 10000 /*readfile’s sampling ratex/

ORI_SIZE 3 /*readfile’s sanpling sizex/

WRITEFILE "result.wav"

MAX 1000000

buffer holds the digitized audio */

hort *buf,*buf2;

void header_buffer(int datanum,signed short *buf);

int main(int argc,char *argv[])
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if(arge '= 2){
fprintf(stderr, "Usage: program <inputfile.dat>\n");
exit(1);

printf ("-> ¥%s\n",WRITEFILE);

int fd; /* sound device file descriptor */
int arg; /* argument for ioctl calls */

int status; /* return status of system calls */
int i,n;

int datanum;
double count;

char *READFILE;

FILE *fp;

READFILE=argv[1];

/* open sound device */

fd = open("/dev/dsp", O_RDWR);

if (fd < 0) {
perror("open of /dev/dsp failed");
exit(1);

/* set sampling parameters */
arg = SIZE; /* sample size */
status = ioctl(fd, SOUND_PCM_WRITE_BITS, &arg);
if (status == -1)

perror ("SOUND_PCM_WRITE_BITS ioctl failed");
if (arg !'= SIZE)

perror("unable to set sample size");

arg = CHANNELS; /* mono or stereo */
status = ioctl(fd, SOUND_PCM_WRITE_CHANNELS, &arg);
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if (status == -1)
perror ("SOUND_PCM_WRITE_CHANNELS ioctl failed");
if (arg != CHANNELS)

perror("unable to set number of channels");

arg = RATE; /* sampling rate */
status = ioctl(fd, SOUND_PCM_WRITE_RATE, &arg);
if (status == -1)

perror ("SOUND_PCM_WRITE_WRITE ioctl failed");

while (1) { /* loop until Control-C */

/* 0000000000 =/

if ((fp = fopen(READFILE, "r")) == NULL){
fprintf(stderr, "Error: %s could not read.\n", READFILE);
exit(1);

buf = (signed short *)malloc(sizeof (signed short)*MAX) ;
buf2 = (signed short *)malloc(sizeof(signed short)*MAX);

for(i=0;i<MAX;i++){
if (fscanf (fp,"%d" ,&buf [1])==E0F) {

break;

datanum=i;

printf ("datanum %d\n",datanum);

//fread(buf,sizeof (signed short),datanum,fp);
fclose(fp);

printf ("You said:\n");

status = write(fd, buf, sizeof(buf)); /* play it back */

if (status != sizeof(buf))

perror ("wrote wrong number of bytes");
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header_buffer (datanum,buf) ;

/* wait for playback to complete before recording again */

status = ioctl(fd, SOUND_PCM_SYNC, 0);

if (status == -1)

perror ("SOUND_PCM_SYNC ioctl failed");

break;

void header_buffer(int datanum ,signed short *buf)

{

unsigned char header_buf([44]; //00000000O
unsigned long fswrh; //00000000000O0OOOO
unsigned long fmtchunksize; //fmt 00000000

unsigned long dataspeed;
unsigned short blocksize;
unsigned long datasize;
unsigned short fmtid;
unsigned short channels;
unsigned long rate;

unsigned short size;

int i,j,k;
int count;
int all_data;
int shift;

FILE *fp;
fp=fopen(WRITEFILE, "wb");

channels=CHANNELS;
rate=RATE;
size=SIZE;

//00000
//1000000000000
//00000000000
//000000 ID
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count=RATE/ORI_RATE;

all_data=datanum*count;

fmtchunksize = 16;

blocksize = channels * size/8;

dataspeed = rate * blocksize;

datasize=all_dataxblocksize;

fswrh

fmtid = 1;

datasize + 44

- 8;

printf ("datasize %d %d\n",datasize,sizeof(datasize));

header_buf [0]
header_buf[1]
header_buf [2]
header_buf [3]

7R7;
7I7;
)F);
)F);

memcpy (header_buf + 4,

header_buf [8]
header_buf [9]
header_buf [10] =
header_buf[11] =
header_buf[12] =
header_buf[13] =
header_buf [14] =
header_buf[15] =

) ) .
W’
) ) .
A’

»\o .
v’
YR .
E”;
YFI .
£’

)m) ;

7t);

)

).

3

memcpy (header_buf + 16,

memcpy (header_buf
memcpy (header_buf
memcpy (header_buf
memcpy (header_buf
memcpy (header_buf
memcpy (header_buf
header_buf [36] =
header_buf [37] =
header_buf [38]
header_buf[39] =

+

+

<+

<+

+

+

20,
22,
24,
28,
32,
34,

7d];

)a);

7t);

)a);

memcpy (header_buf + 40,

&fswrh, sizeof (fswrh));

&fmtchunksize, sizeof (fmtchunksize));
&fmtid, sizeof (fmtid));

&channels, sizeof(channels));

&rate, sizeof(rate));

&dataspeed, sizeof (dataspeed));
&blocksize, sizeof(blocksize));

&size, sizeof(size));

&datasize, sizeof(datasize));
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furite(header_buf, sizeof (unsigned char), 44, fp);

count=RATE/ORI_RATE;

all_data=datanum*count;
k=0;
shift=SIZE-ORI_SIZE,

for(i=0;i<datanum;i++){

buf [i]=buf [1]<<shift;

for(j=0; j<count;j++){
buf2 [k]=buf [i];

k++;

3

fwrite(buf2,sizeof (signed short),all_data,fp);
// furite(buf2,sizeof(signed short),datanum,fp);
fclose(fp);



