













































































































































































j+=(r_1ength-addr);
addr+=(r_length-addr);
}

else

buffer[j++]=32767;
print® (™. ") ;
LoadDACBuffer((short far*)&buffer,8192,time);
if(time==0x100000L)
time=-1L;
}
printf ("\nWaveform loaded.\n");
_close(fh);

LoadDACBuffer((short far *)&buffer,OL,—QL);
printf ("\n%ld data points read in.\n\n",r_ length);
system("hpmode speed low");

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

getch();



/* initialize WBFLASH-12 card */
void initialize_flash()
1

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

] .+ialize Main 8536 */
in_8536(); /* Initialize Ma

PointToDaughter(); /* Talk to Daughterboard */

in_8536(); /* Initialize Daughter 8536 */
PointToMainBoard(); /* point to main card */
pl1(256,256); /* set pll */

DecompressEEPROM() ; /* read in calibration data */

BeSingleEnded () ;

}

/* print menu choices */

char print_choices()

{

clrscri():

printf ("Enter Data Acquisition Choice:\n");

printf ("\ni1...Demo Mode\n");

printf("2...Process digitized data\n");
printf("3...Digitize analog audio data\n");
printf("4...0utput digitzed analog data for examination\n');
printf("0...Quit\n\n");

return(getch());



/* perform demo mode */

void demo_mode()

1

int i,k,ybase,dis_bank=0;
active_page, /* current page being written to */
visual_page, /* current displayed page */
holder, /* used to swap pages */

inch; /* input character */

long sample_t=10000L; /* default sample period */

unsigned int buff[640]={0}; /* A/D input buffer */

SetDataDirection(BASE_ADDRESS,OxOO);

UutputDigitalByte(BASE_ADDRESS,bank_codes[O]);

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

printf("Type + or - to increase or decrease sample period\n");
printf("Type q to quit\n\n");
) \nn) :

printf("press any key to begin demo mode. .

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=0;
Setactivepage(active_page);
setvisualpage(visual_page);

do

do

TakeTrace (16 ,HSCard->Chan_and_Range);
CollectTraceData(-0,640, (sf *)gbuff,16);

for(i=0;i<640;++1)

buff[i]=(buff[1]-32768) >>9;
cleardevice();

for (k=0;k<16;++k)

{



ybase=(16-k)*20;
moveto(0,ybase - buff [k]);
for(i=0;1i<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('kbhit());
inch=getche();
if (inch==’0")

dis_bank=0;
if (inch=="1")

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 ,NANOSECOND) ;
s
if (inch ==’-")
{
sample_t *= 0.833;
set_delay(sample_t ,NANOSECOND) ;
}
if (inch=="q’)
dis_bank=-1;
SetDataDirection(BASE_ADDRESS,0x00);

DutputDigitalByte(BASE_ADDRESS,bank_codes[dis_bank]);

Ywhile(dis_bank '= -1);

closegraph();
}

/* acquire certain amount of A/D data */
void do_acquisition(long start, /* place to start D/A data */
long stop, /* place to end D/A data */

int bank) /* channel bank to record from */

{

long 1_length; /* actual length to record from */
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SetDataDirection(BASE_ADDRESS,OxOO);

outputoigitalsyte(BASE_ADDRESS,bank_codes[bank]);

1_1ength=(stop-start)*16L5
No_Trig(l_length);

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

Wr_latch((short)Measurements);

run_anout () ;

TakeTrace(lG,HSCard->Chan_and_Range);

/* acquire 1 channel of A/D data */
void do_acquisition_1(long 1_length)

{

SetTriggerSource(O,128);
PreTrigger = 100;
PostTrigger = 1_length;
TriggerTimeout = 1000000;

TakeOneTrace(0,TIMES_4);

%3]
=]



#define buff_size 1000

#define buff_len (buff_size * 16)

/* process a frame of data */

void process_sub(int fh,long ad_length)

{

FILE *£p;

int 1i,j,k, /* loop variables */

num_passes, /* number of passes */

amount; /* how much data is written to disk */
long addr, /* where in A/D buffer memory we are */
left, /* how much is left to write to disk */

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

static unsigned int out_buff[buff_len]; /* disk output buffer */

printf ("Processing Cochlear Response\n");
for (bank=0;bank<4;++bank)
{

printf("Bank #%d\n",bank);

do_acquisition(o,ad_length+overlap,bank);

system('"hpmode speed high");
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num_passes=(ad_length/bUff-Size)fl;

) " asses) ;
printf("Gathering data 1n /,d passes. . .\n ,aum_p

addr=0L;

left=ad_length*16L;
printf("Writing to file...");
CollectTraceData(addr,overlap, (sf *)gout _buff,16);

addr=overlap;

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

{

printf (" . ");

left=left-buff_len;

if(left>0)

amount=buff_len;

else

amount=buff_lentleft;

printf ("amount=/d addr=Y1d...",amount,addr);
CollectTraceData(addr,amount, (sf *)&out_buff,16);
for(j=0; j<buff_size;j=j+1)

1f ((j*16)<amount)
_write(fh,out_buff+(j*16),32);
addr=addr+buff_len;

}

system("hpmode speed low");
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printf("Done'\n");

printf("press any key\n");
getch();
}

% record n chanmel of A4/D data for lmter use */

void record_data()

{

FILE *fp; /* file pointer (ASCIT stream)*/
int fn; /* file handle (binary file)*/
char file_name[80], /* base file name */
t[75], /* keyboard input buffer */
header_file[80],/* header file name */
data_file[80]; /* data file name */

char *title; /* title of data */

int 1i,j,k,num_passes,amount;

long addr,ad_length,left;
unsigned int out_buff [buff_sizel;

printf ("\nEnter sampling period in ns: ");
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scanf ("%d",&slength);

printf("\nEnter Length of data (POintS): )

scanf ("%1d",&length);
printf("Length=%1d\n",1ength);

printf ("\n\nEnter file name: n

scanf ("Ys'",file_name) ;
printf("\nEnter Title: ");
t[0]=75;

title=cgets(t);

printf ("\nWriting file...please walk. . . No") ]

strcpy(header_file,file_name);

strcat(header_file,".hed");

strcpy(data_file,file_name) ;

strcat(data_file,".dat");

printf ("Header file=%s Data fi1e=Zs\n“,header_file,data_file);

fp=fopen(header_file,"w");
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fputs(title,fp);

fprintf (fp,"\n%ld Zd\n”,length’SIGHgth);
fclose(fp);
if((fn=_creat(data_file,0))=='1)
|
printf ("Open failed\n");

exit(-1);

i
slength=slength*2;
Set_delay(slength,NANDSECOND);

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

getch();

do_acquisition_1(length);
num_passes=(length/buff_Size)+1;
printf("Gathering data in %d passes...\n",num_passes);

addr=0;



left=length;

Printf("Writing to file...");

for(i=0;i<num_passes;++1)
{
printf(" . )
left=left-buff_size;
1f(left>0)
amount=buff_size;
else
amount=buff_size+left;
printf ("amount=Y%d addr=Y1d\n",amount,addr);
CollectTraceData(addr,amount, (sf *)&out_buff,1);
_write(fn,out_buff, (2*amount));

addr=addr+amount;

+

printf("Done! Press any key\n");
_close(fn);

getch();

}

/* process full length data */

void full_process()
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i

char data_file[80]; /* speech data file name */
char file_name[80]; /* file base name */

char header_file[80]; /* head file name */
FILE *fp; /* file stream pointer */

*/
long length_left; /* file length L

long overlap;

i *
#define frame_len 15000L/* length of processing frame */
clock_t start_time; /* timer variable */
long offset=0L; /* offset variable */

int fh; /* binary file handle */

{
printf("\nEnter digitized audio filename: e

scanf ("Ys'",file_name) ;

strcpy(data_file,file_name);
strcat(data_file, ".dat");
strcpy(header_file,file_name);

strcat (header_file," .hed");

printf ("Header file=Ys Data file=Ys\n", header_file,data_file);

if ((access(data_file,0)+access(header_file,0)))

{
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printf ("There is no such file'\n");
sound (600) ;
delay(250);

nosound() ;

¥

_ N
} vhile(((access(data_file,O))==—1> | ((access(headef-flle'°)> ))

fp = fopen(header_file,"r");

fgets(title,40,fp);

fscanf (fp,"%1d vd",&length,&slength);

highvideo();

printf("\nTitle: %s\n",title);

normvideo() ;

printf ("Length: %1d\n",length);

printf("Sampling Period: %d ns\n",slength);

/* shoot for 5ms overlap */

overlap=5000.0/(slength/lOO0.0)

fclose(fp);

printf ("\nOffset for processing: ") ;scanf ("%1d",&offset);

printf("Length of processing: ") ;scanf ("%1d",&length);

offset=offset*2; /* convert to bytes */
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*
length=length/8; /* convert to A/D samples /

set_delay(slength, NANOSECOND) ;

system('"del audio.out");

if((fh=_creat("audio.out”,O))==’1)
{
printf ("Open failed\n");

exit(-1);

s

start_time=clock();

length_left=length;

if(length_left > frame_len)
{
printf ("Running full frame...\n");
initialize_flash();
printf("calling read_audio offset=4ld size=}ld\n",

offset, (frame_len*8));
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read—a‘ldiO(data_file,offset,((frame_len+overlap)*8));

offset+=(frame_len*8%2);
1ength_1eft=length_1eft-frame_1en;
process_sub(fh,frame_len,overlap);

¥

else

{
An"};

printf ("Running partial frame..
initialize flash();

printf("calling read_audio offset=%1d size=%1d\n",

offset, (length_left*8));

read_audio(data_file,offset,((Overlap+length_1eft)*8));

process_sub(fh,length_left,overlap);

length_left=0;
¥

} while(length_left '= 0);

_close(fh);

printf("Ellapsed time = Zld\n”,clock()-start_time);
printf ("Done!\nPress any key to continue...");

getch();

67



/* preview speech */

vold preview()

£

char title[40], /% speech file title */
file_name[80], /* base file name */
data_file[80], /* data file name */
header_file[80];/* header file name */
FILE =fp; /+ ASCII file stream */

long offset, /* data offset */

llsten_length; /* length of data to listen to */

{
printf("\nEnter digitized audio filename: AL

scanf ("Ys'",file_name);

strcpy(data_file,file_name);
strcat(data.file, . dat™)s
strcpy(header_file,file_name);

strcat (header_file," .hed");

printf("Header file=Ys Data file=%s\n", header_file,data_file);

if((access(data_file,0)+access(header_file,0)))

{

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



sound (600) ;
delay(250);
nosound() ;

}

((access(header_file,O))==-1));

} vhile(((access(data_file,o))=='1) I
fp = fopen(header_file,"r");

fgets(title,40,fp);

fscanf (fp,"%1d %d”,&length,&51en8th>;

highvideo();

printf ("\nTitle: Yskn",title);
normvideo() ;

printf("Length: %1d\n",length);
printf("Sampling Period: %d ns\n",slength);

fclose(fp);

length=length/8;

set_delay(slength,NANOSECOND) ;

printf ("Enter offset: ") :scanf ("%1d",&offset);

printf("Enter listening length: ") ;scanf("%1d",&listen_length);
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initialize_flash();
read_audio(data_file, (o

run_anout () ;

printf ("\nWaveform is now being

ffset*2),1isten_len

generated fo

. ny -
printf(npress any key to contlnue... );

getch();

RunMode (STOP_MODE) ;

/* main program */

void main()

|

char choice; /* menu choice */

int quit=0; /* quit flag */

int 3J;

title_page();

initialize_flash();

do
|
choice=print_choices()

switch(choice)

]

gth);

T review.\n">;



Case ’1°’:

break;

Case ’2’:

break;

case ’3’:

break;

case ’4’:

break;

case ’'0Q’:

break;

default

}

demo_mode () ;

full_process();

record_data(Q);

preview();

quit=1;

break;

} while(quit == 0);



Bibliography

1]

forms Using Switched-Capaitor Circutts.

ro-crossings and noise suppression in audi-

K. Wang and S. Shamma. Ze

tory wavelet transformations. Technical Report 94. University of Maryland

Systems Research Center, 1992.

M. J. Farmelo. An implementation of a cochlear model for speech processing.

Master’s thesis, University of Maryland, 1988.

Trans-

J. Lin. Mizred-Mode VLSI Implementations of Auditory Wavelel

PLD thesis. University of Mary-
land, 1993.

ectronic cochlea. IEEE [ransacltions

R. F. Lyon and C. Mead. An analog el
7

on Acoustics, Speech, and Signal Processing, 36( ), July 1988.

lementation

L. Watts, D. A. Kerns, and R. F. Lyon C. Mead. Improved imp
of the silicon cochlea. IFEE Journal of Solid-State Circuits, 27(5):692-700,

May 1992.
W. Lin. A. G. Andreou, and M. I1. Goldstein Jr. Analog vlsi implementation

of an auditory periphery model. In Conference on Information Science and

Systems, 1991.

-~J
O]



[7]

1]

K. Nagaraj. A parasitic-insensitive area-efficient approach to realizing very

large time constants in switched capacitor circuits. IFEE Transactions on

Circuits and Systems, 36(9):1210-1216, September 1989.

J. Lin, W-H. Ki; K. E. Thompson, and S. Shamma. Cochlear filters design

using a parallel dilating- biquad switched-capacitor filter bank. In IFEE

Intenrational Sympostum on Circuits and Systems, pages 2053-2056, May

1992

R. Gregorian and G. Temes. Analog MOS Integrated Circuils. John Wiley
& Sons, 1986.

A. Oppenheim and R. Shafer. Digital Signal Processing. Prentice-Hall, Inc.,
1975.

7 Shore and A. Parker. Entropic Signal Processing Systcm (EESPS 5) Tech-

nical Memoranda and Applications Notes. Entropic Speech, Inc., 1989.

Entropic Speech, Inc. waves+ User’s Manual, 1990.
L. Rabiner and R. Shafer. Digital Processing of Speeeh Signals. Prentice-
Hall, Ine., 1978.

H. C. Yang, T. S. Fiez, and D. J. Allstot. Current-feedthrough effects and
cancellation techniques in switched-current circuits. In IEEE Inte rnational

Symposium on Circuits and Systcms, pages 3186-3188, May 1990.

D. Vallancourt, Y. P. Tsividis, and S. J. Daubert. Current copier cells.

Electronics Letters, 25:644-646, May 1989.



rsnel. Organization of response

[16] S. Shamma, J. Fleshman, P. Wiser, and H. Ve

areas of ferret primary auditory cortex. Journal of Neurophysiology, 69:367-

383, Feb. 1993.

nson, and S. Shamma. The auditory processing and

[17) W. Byrne, J. Robi
In DARPA Speech and Natural Language Workshop,

recognition of speech.

Oct. 1989.





