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int Len[MAX_NAME]; /[ =) i ~ £,fvHMMp~modelgfe

int HMM_ID_ListMAX_NAME][MAX_LENT; //7 5% it = 77 [Z[[ISHMM[ismodel fU55#1D
float DeltalMAX_NAME][MAX_LEN][MAX_STATE]; //Viterbi [|ifi delta(t)

float Score[MAX_NAME]; /=) {fi ~ 55 B
char Name[MAX_NAME][20]; //fF" * £ id 4

int Name_No; /87~ &~ {[age
i

getcwd(Directory,200); //7V tH 4 A b FEII
HHHTE S, (= T

Allocate_Model_Memory((int)151); //Allocate HMM Model Memory, ¥ /5&4s % ¢ | 160 HMM

Set_Const();//for feature extraction

HTEE ™ HMM models/HHTTTHHHHHTHTHTHHTTTTTT

sprintf(ModelPath,"%s\\HMM_model",Directory);

printf("%s \n",ModelPath);

Load  HMM_FILES(ModelPath);

printf("Model[total=%3d] Loading OK...\n",Total HMM);

G * =~ &SPl HMMs LT
Read_Name_Information();

IS ™ wave Fdt EaasIIIIIT

if (WAVSRC = fopen(buf,"rb"))==NULL)

{
printf("Open WaveFile: %s Error!\n",buf);
getchar();
exit(1);

}

filesize=filelength(fileno(WAVSRC));
speechdata=(short *)data;

fread(data,filesize,1, WAVSRC);

fclose(WAVSRC);

Front_End=0;

Back_ End=filesize/2; /[N £% %)~ {fst samplet’2 bytes

[

struct Model_struct

{
char Name[20];
short State;
short Phone_ID;
float Mean[Num_State][Max_Mix][Vec_Size];
float Var[Num_State][Max_Mix][Vec_Size];
float Trans[Num_State][Num_State];
float GConst[Num_State][Max_Mix];
float Mix_Weight[Num_State][Max_Mix];
short Mix[Num_State];

1
struct Model_struct *Model,
II¥ HMM modelsf™ structure
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Total_Frame=Feature(); //Caculate feature vector MM\ A\ AP
/lfeature vector©x 7+ Cep_Datal[j][i] Fr‘éme Period }
/likltime index, i fL vector dimension index TARGETRATE
printf("Total Frame Num (Total feature vector Num)=%d\n", Total_Frame); I_’_I
I "‘i’;‘*‘ *’,‘13?‘
for (i=0;i<Total _Frame;i+=1) //Caculate model state observation in advance
for (j=0;j<Total HMM:;j++) N
for (k=1;k<Model[j].State-1;k++) g g '? Vet
Get_Fil_B(i,j,k);
printf("State Observation Calculation OK\n");
IG#H T Jlog(prob) (FVlog) #4% % 7+ B_O[Max_Frame_Num][160][Num_State]; Speech Vectors or Frames

i Nnitializatiog for Viterbi Search /T

for(name_id=0;name_id<Name_No;name_id++)//Names
for(int model_len=0;model_len<Len[name_id];model_len++)//HMM models for a specific name
for(int k=0;k<Model[HMM _ID_Listiname_id][model_len]].State;k++) //HMM state
Delta[name_id][model_len][k]=(float)Min_Delta;

for(name_id=0;name_id<Name_No;name_id++)
Delta[name_id][0][0]=(float)O0.0;
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for(frame=0;frame<Total Frame;frame++) //ﬁIET k E:ﬁ FIFE | 2’V Hfeature vectors
{

for(name_id=0;name_id<Name_No;name_id++) //‘%ﬁ?ﬁ’ﬁj R BFHMMA 2

{
for(model_len=Len[name_id]-1;model_len>=0;model_len--) //HMM models for a specific name
{
for(k=Model[HMM_ID_List[name_id][model_len]].State-2;k>=1;k--)//HMM state
{
vall=Deltalname_id][model_len][k-1]+Model[HMM_ID_List[name_id][model_len]]. Trans[k-1][K];// 4 F 1|~ f[ﬁ'E\ﬂJ‘ [l ~ iy &

val2=Delta[name_id][model_len][k]+Model[HMM_ID_List[name_id][model_len]]. Trans[K][K];// ¥ F 1|~ ]’[E'E\JJ‘F'EH . [ﬁk (ESS
if(vall > val2)

tat
max_val=vall; e
else R

>0 —0— 0—0

max_val=val2; Eé LB o A
Delta[name_id][model_len][k]=max_val+B_O[frame][HMM_ID _List[name_id][model_len]][K]; & 5@04 2 A

} /lfor HMM state QO

—_—

Delta[name_id][model_len][0]=Delta[name_id][model_len-1][Model[HMM_ID_List[name_id][model_len-1]].State-2]
+Model[HMM_ID_List[name_id][model_len-1]].Trans[Model[HMM_ID _List[name_id][model_len-1]].State-2]

[Model[HMM_ID_List[name_id][model_len-1]].State-1];
} //for Model_len

Delta[name_id][0][0]=(float) Min_Delta;
Score[name_id]=Delta[name_id][Len[name_id]-1][Model[HMM _ID_List[name_id][Len[name_id]-1]].State-2];
} /lfor name_id
} /lfor speech frame

float max_val=(float) Min_Delta;
Topl_Index=-1;
for (name_id=0;name_id<Name_No;name_id++)
{
if(Score[name_id]>max_val)
{
max_val=Score[name_id];
Topl_Index=name_id;
} 4
}



f(X = X|H,E)= N(x;p,x):

— e
(2z) 2|2

)z )]

if a diagonal covariance metrix is assumed

N (x; p,X ) ~ 1
void Get_Fil_B(int i, int j, int k) o4
Ly o
double diff[Max_Mix]; (27)"° 2.2
double MAX;
int m,n; Or.1
double value,value2; 1
double temp; = L
(271')4 (01'1 XOpoXuX0Oy )/2

MAX = 1.0e30;

double sum=(double)0.0;

for (m=0;m<Model[j].Mix[K];m++)
{ where
difffm] =(double) 0.0;
for (n=0;n<Vec_Size;n++)

log N(x;p,Z)~ —(0.5)x Geonst + —%éi(xl —,ul)2

I:J‘O-l,l

L
Geonst = L x log (27F)+ > log o,
=1

{
value=(double)Cep_Datal]i][n]-(double)Model[j].Mean[k][m][n];

difffm] += value*value*(double)Model[j].Var[k][m][n];
}

if(_finite(difffm])==0]|_isnan(diff{m])!=0]|diff[m]<(double)1.0E-30)

difffm]=(double)1.0E-30; //check if underflow

temp=(double)(difffm]+(double)Model[j]. GConst[k][m])*(double)(-0.5);

value2=exp(temp);
sum-+=value2*(double)Model[j].Mix_Weight[k][m];

}

B_OJi][jl[K] = (float)log(sum); //stored in log domain
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