


















































































































static short buffer[8192]; I• buffer used to transfer data•/ 

long time,addr; /• time of data and address•/ 

printf ("\nOpening file ... \n"); 

fh = _open(fn, D_RDDNLY); 

lseek(fh,offset,SEEK_SET); 

printf("Reading in acoustic data .. offset=%ld size=%ld\n ... please wait. \n", 

offset,r_length); 

system("hpmode speed high" ); 

time= Ox100000L; 

{ 

printf ( "Loading DAC RAM ... "); 

addr=O; 

for (i =O;i< 16; ++i ) 

for(j=O;j<8192;) 

if((addr+8192)<r_length) 

{ 

_read(fh,buffer,16384 ) ; 

addr+=8192; 

j+=8192; 

} 

else 

if(addr<r_length ) 

{ 

_read(fh,&buffer,(2•(r_length-addr))); 
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} 

j+=(r_length-addr); 

addr+=(r_length-addr); 

} 

else 

buffer[j++]=32767; 

printf (" . "); 

LoadDACBuffer((short far*)&buffer,8192,time); 

if(time==Ox100000L) 

time=-1L; 

} 

printf("\nWaveform loaded . \n" ); 

_c lose(fh); 

LoadDACBuffer((short far *)&buff er,OL,-2L); 

printf("\n1/.ld dat a points read in.\n\n",r_length ) ; 

system("hpmode speed low"); 

printf ( "press any key to continue . . . \n" ) ; 

getch(); 
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I* initialize WBFLASH-12 card*/ 

void initialize_flash() 

{ 

SetBase(BASE_ADDRESS); I* set card base address *I 

in_8536(); I* Initialize Main 8536 *I 

PointToDaughter(); /* Talk to Daughterboard *I 

in_8536(); I* Initialize Daughter 8536 *I 

PointToMainBoard(); /* point to main card *I 

pll(256,256); I* set pll *I 

DecompressEEPROM () ; I* read 1n calibration data *I 

BeSingleEnded (); 

} 

I* print menu choices *I 

char print_choices() 

{ 

clrscr () ; 

printf ( "Ent er Data Acquisit ion Choice : \n" ); 

printf (" \nl ... Demo Mode\n"); 

printf ( "2 . .. Process digitized data\n"); 

printf("3 ... Digitize analog audio data\n" ); 

printf("4 ... Output digitzed analog data for examination\ n"); 

printf("O ... Quit\n\n"); 

return(getch( )); 



} 

I* perform demo mode *I 

void demo_mode() 

{ 

int i,k,ybase,dis_bank=O; 

active_page, I* current page being written to *I 

visual_page, I* current displayed page *I 

holder, I* used to swap pages *I 

inch; I* input character *I 

long sample _t=10000L; /* default sample period *I 

unsigned int buff[640]={0}; I* AID input buffer *I 

SetDataDirection(BASE_ADDRESS,OxOO); 

DutputDigitalByte(BASE_ADDRESS,bank_codes[O] ) ; 

printf("press keys 0-3 to select 16-channel bank\n" ); 

printf("Type + or - to increase or decrease sampl e peri od \ n " ); 

printf("Type q to quit\n\n"); 

printf ( "press any key to begin demo mode ... \n" ); 

getch(); 

set_delay(sample_t,NANOSECOND); 

No_Trig(640L); 

initgraph((int far *)&dvr,(int far *)&md,"" ) ; 



LoadSRAM(16,(char far*)&Measurements,8192); 

wr_latch((short)Measurements); 

active_page=1; 

visual_page=O; 

setactivepage(active_page); 

setvisualpage(visual_page); 

do 

{ 

do 

{ 

TakeTrace( 16 , HSCard->Chan_and_Range); 

CollectTraceData(-0,640,(sf *)&buff,16); 

for(i=O;i<640;++i ) 

buff[i]=(buff[i]-32768) >> 9; 

cleardevice (); 

for (k=O;k<16;++k ) 

{ 
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ybase=(16-k)*20; 

moveto(O,ybase - buff[k]); 

for(i=O;i<640; i+=16) 

lineto(i,ybase - buff[i+k]); 

} 

setactivepage(active_page); 

setvisualpage(visual_page); 

holder=active_page; 

active_page=visual_page; 

visual_page=holder; 

}while( 1 kbh it()); 

inch=getche (); 

if(inch=='O') 

dis_bank=O; 

if(inch=='l') 

dis_ bank= 1; 

if(inch=='2') 

dis_bank=2; 

if(inch=='3') 

dis_bank=3; 

if(inch=='+') 

{ 



sample_t *= 1.2; 

set_delay(sample_t,NANDSECOND); 

} 

if(inch =='-') 

{ 

sample_t *= 0 . 833; 

set_delay(sample_t,NANOSECOND); 

} 

if(inch=='q') 

dis_bank=-1; 

SetDataDirection(BASE_ADDRESS,OxOO); 

DutputDigitalByte ( BASE_ADDRES S,bank_codes[di s_bank]); 

}while(dis_bank 1 = -1); 

closegraph(); 

} 

I* a cquire certain amount of A/D data *I 

void do_acquisition(long start, I* place to start D/A data *I 

long stop, I* place to end D/A data *I 

int bank ) I* channe l bank to record from *I 

{ 

long l_length; I* actual length to record from *I 
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} 

SetDataDirection(BASE_ADDRESS,0xOO); 

DutputDigitalByte(BASE_ADDRESS,bank_codes[bank]); 

l_length=(stop-start)*16L; 

No_Trig(l_length); 

LoadSRAM(16,(char far*)&Measurem ents,8192); 

wr_latch((short)Measurements); 

run_anout(); 

TakeTrace(16,HSCard->Chan_and_Range); 

I* acquire 1 channel of A/D data *I 

void do_acquisition _1(long l_length) 

{ 

SetTriggerSource(0,128); 

PreTrigger = 100; 

PostTrigger = l_length; 

TriggerTimeout = 1000000; 

TakeDneTrace(0,TIMES_4 ) ; 
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} 

#define buff_size 1000 

#define buff_len (buff_size * 16) 

I* process a frame of data *I 

void process_sub(int fh,long ad_length) 

{ 

FILE *fp; 

int i,j ,k, I* loop variables *I 

num_passes, I* number of passes *I 

am ount; I* how mu c h dat a 1s written to disk *I 

long addr, I* where in A/D buffer memory we are *I 

left, I* h ow much i s left to wr ite to disk *I 

int bank; I* which bank we are reading from *I 

static unsigned int ou t _buff[buff _len]; I* disk output buff e r *I 

printf ( "Pro cess ing Cochlear Response \n" ); 

for (bank=O;bank<4;++bank) 

{ 

printf ( "Bank #1/.d\n",bank); 

do_acqui sit ion (O, ad_length+overlap,bank); 

system("hpmode speed high"); 



num_passes=(ad_length/buff_size):1; 

print£ ( "Gathering data in 1/.d passes ... \n", num_pass es) ; 

addr=OL; 

left=ad_length*16L; 

print£ ("Writing to file ... "); 

CollectTraceData(addr,overlap,(sf *)&out_buff,16); 

addr=overlap; 

for(i=O;i<num_passes;++i) 

{ 

printf(" . "); 

left=left-buff_l en; 

if (left>O) 

amount=buff_len; 

else 

amount=buff_len+left; 

printf ( "amount=1/.d addr=1/.ld . .. ",amount, addr); 

CollectTraceData(addr,amount,(sf •)&out_buff,16 ) ; 

for(j=O;j<buff_size;j=j+1) 

if((j*16)<amount) 

_write(fh,out_buff+(j•16),32); 

addr=addr+buff_len; 

} 

system("hpmode speed low"); 



} 

printf("Done 1 \n"); 

printf("press any key\n"); 

get ch(); 

} 

I* record a channel of A/D data for later use *I 

void record_data() 

{ 

FILE *fp; / * file pointer (ASCII stream)*/ 

int fn; I* file handle (binary file)*/ 

char file_name[80], I* base file name *I 

t[75], I* keyboard input buffer *I 

header_file[80] ,/* header file name *I 

data_file[80]; I* data file name *I 

char *title; I* title of data *I 

int i,j ,k,num_passes,amount; 

long addr,ad_length,left; 

unsigned int out_buff[buff_size]; 

printf ( "\nEnter sampling period 1n ns : "); 
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scanf("'l.d",&slength); 

printf("\nEnter Length of data (points): "); 

scanf("'l.ld",&length); 

printf("Length=1/.ld\n",length); 

printf("\n\nEnter file name: "); 

scanf ( "1/.s", file_name); 

printf ( "\nEnter Title: " ); 

t[0]=75; 

title=cgets(t); 

printf ( "\nWri ting file ... please wait .. . \n" ); 

strcpy(header_file,file_name); 

strcat(header_file,".hed"); 

strcpy(data_file,file_name); 

strcat (data_file,". dat "); 

printf ( "Header file=1/.s Data file=1/.s\n",header_fil e,data_file); 

fp=fopen(head er_f ile,"w"); 
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fputs(title,fp); 

fprintf(fp,"\n1/.ld 1/,d\n" ,length,slength); 

fclose(fp); 

if((fn=_creat(data_file,0))==-1) 

{ 

printf("Open failed\n"); 

exit(-1); 

} 

slength=slength*2; 

set_delay(slength,NANOSECOND); 

printf("Ready to Record, Press any key to begin : \n" ); 

get ch(); 

do_acquisition_l(length); 

num_passes=(length/buff_size)+l; 

printf ("Gathering data in 1/.d passes .. . \n" ,num_passes); 

addr=O; 



left=length; 

Print f ( ti Writ i ng to f i 1 e . . . ti ) ; 

for(i=O;i<nu.m_passes;++i) 

{ 

printf(". "); 

left=left-buff_size; 

if Cleft>O) 

amount=buff_size; 

else 

amount=buff_size+left; 

printf("amount=1/.d addr=1/.ld\n",amount,addr); 

CollectTraceData(addr,amount,(sf *)&out_buff,1); 

_write (fn,out_buff,(2*amount)); 

addr=addr+amount; 

} 

} 

printf ( "Don e ' Press any key \n"); 

_close (fn); 

getch(); 

I * process full length data *I 

void full_process () 



{ 

char data_file[80]; f* speech data file name *I 

char file_name[80]; f* file base name *I 

char header_file[80]; I* head file name *I 

FILE *fp; f* file stream pointer *I 

long length_left; /* file length left to process *I 

long overlap; 

#define frame_len 15000L/* length of processing frame *I 

clock_t start_time; I* timer variable *I 

long offset=OL; I* offset variable *I 

int fh; I* binary fil e handle *I 

{ 

printf ( 11 \nEnter digitized audio filename: 11
); 

scanf( 11 'l.s 11 ,file_name); 

strcpy(data_file,file_name); 

strcat (data_file, 11
• dat 11

); 

strcpy(header_file,file_name); 

strcat(header_file, 11 .hed 11
); 

printf( 11 Header file='l.s Data file='l.s\n 11 ,header_file,data_file); 

if((access(data_file,O)+access(header_file,O))) 

{ 
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printf("There is no such file'\n"); 

sound(600); 

delay(250); 

nosound(); 

} 

} while(((access(data_file,0))==-1) I I ((access(header_file,O))==-l)); 

fp = fop e n (he ader_file, 11 r 11
); 

fgets ( titl e ,4 0 ,fp ) ; 

fscanf ( fp,"1/.ld 1/.d 11 ,&length,&slength); 

highvideo () ; 

printf ( "\nTitle: 1/.s\n",title); 

norrnv ideo () ; 

printf ( "Length : 1/.ld\n",length); 

printf("Sarnpling Period: 1/.d ns\n",slength); 

overlap=S000 . 0/ (slength/1000.0) 

fclose (fp); 

I* shoo t f or 5ms ov erl ap *I 

printf ( "\nOffset for processing: "); scanf ("1/.ld 11 ,&offset ) ; 

printf ( "Length of processing: 11
); scanf ( 11 1/.ld 11

, &length ); 

offset=offset*2; I * convert to bytes *I 



length=length/8; I* convert to A/D samples *I 

set_delay(slength,NANOSECOND); 

system("del audio.out"); 

if((fh=_creat("audio .out",0))==-1) 

{ 

printf("Open failed\n"); 

exit(-1); 

} 

start_time=clock(); 

length_left=length; 

do 

{ 

if(length_left > frame_len) 

{ 

printf ( "Running full fram e .. . \n" ); 

initialize_flash(); 

printf ("calling read_audio offset=1/.ld size=1/.ld\n" , 

offset,(frame_len*8)); 
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} 

read_audio(data_file,offset,((frame_len+overlap)*B)); 

offset+=(frame_len*B*2); 

length_left=length_left-frame_len; 

process_sub(fh,frame_len,overlap); 

} 

else 

{ 

printf ("Running partial frame ... \n"); 

initialize_flash(); 

printf("calling read_audio offset=1/.ld size=1/.ld\n", 

offset,(length_left*8)); 

read_audio(data_file,offset,((overlap+length_left)*8)) ; 

process_sub(fh,length_left,overlap); 

length_left=O; 

} 

} while(length_left 1 = O); 

_close(fh); 

printf("Ellapsed time = 1/.ld\n" ,clock()-start_time); 

printf ( "Done 1 \nPress any key to continue .. . "); 

getch(); 
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I* preview speech *I 

Void preview() 

{ 

char title[40], /* speech file title *I 

file_name[80], I* base file name *I 

data_file[80], I* data file name *I 

header_file[80] ;I* header file name *I 

FILE *fp; I* ASCII file stream *I 

long offset, I* data offset *I 

listen_length; /* length of data to listen to *I 

{ 

printf("\nEnter digitized audio filename: 
11

); 

scan f ( "1/. s " , f i 1 e _name) ; 

strcpy(data_file,fi le_name); 

strcat ( data_file,". dat 11
); 

strcpy(head er_fi le,file_name); 

strcat (header _file, 11
• hed"); 

printf("Header file=1/.s Data file=1/.s\n 11 ,header_file,data_file ) ; 

if((access(data_file,O)+access(header_file,O))) 

{ 

printf("There is no such file 1 \n 11
); 



sound(600); 

delay (250); 

no sound(); 

} 

} while (((access(data_file,0))==-1) I I ((access(header_file,O))==-i)); 

fp = fopen(header_file,"r"); 

fgets (title,40, fp ); 

fscanf(fp," 1/.ld 1/.d",&length,&slength); 

highv ideo(); 

printf ( "\nTitle: 1/. s \n" ,t itle); 

normvide o (); 

printf("Length : 1/.ld\n", length ) ; 

printf("Sampling Period: 1/.d n s \n 11 ,slength); 

fclose(fp); 

length=length / 8; 

set_delay(slength,NANOSECDND); 

printf ( "Enter off set: ") ; scanf ( 11 1/. ld 11
, &off set ); 

printf ("Ent er listening l ength : 11
); scanf ("1/.ld 11 ,&listen_length); 
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initialize_flash (); 

read_audio(data_file,(offset*2), listen_leng
th

) ; 

run_anout (); 
. ( t d for review. \n"); 

printf "\nWaveform is now being genera e 

printf("Press any key to continue . . . "); 

getch(); 

RunMode(STOP_MODE); 

} 

I* main program *I 

void main() 

{ 

char choice; I* menu choi ce 

int quit=O; I* qu it 

int J ; 

ti tle_page (); 

initialize_flash ( ); 

do 

{ 

flag 

choice=print_choices(); 

switch (choice) 

{ 

*I 

*I 
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case '1': demo _mode(); 

break; 

case '2' : full_process(); 

break; 

case '3': record_data(); 

break; 

case '4': preview(); 

break; 

case '0': quit=l; 

break; 

default break; 

} 

} wh ile(quit -- 0); 

} 
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