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Abstract

Research on Online-learning and Evaluation System with DSP Board

Hironobu SATOH

Recently, information terminals such as cellular phone are widely used. As a result, this
kind of information tool is required to be minimized for electric power conservation.
Therefore, the DSP board, which for a high-speed multiplier and consumes little electric
power, has been applied as the operation part of the information terminal. Furthermore, the
neura network has been implemented to this DSP board for online tuning. Using the online
tuning, the suitable NN weights are yielded to optimize the recognition ability of the system.

In this research, the online tuning is relised by the continuous learning and the recognition
system is performed to improve its ability. Furthermore, this system is tested with the
electromyogram and Thai banknote recognition for the tuning ability. Still more, we show the

compatibility between the system ability of the PC and the one of the DSP board.

Keyword: DSP  Banknote recognition Electromyogram Online-tuning
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upload_data

Sw
blk

@****************************************************/

void upload_data( int sw,int blk )
{

FILE *fwr;
UCHAR  *bip*rp;
int i,j; I* loop counter */
int block,block_st,status[2]; /*
(O: 1 )>*/
1 int total,cap;
long total,cap;
int nblk;
char nn_name[33],bv_serial[9],ymd[9];
char fname[14],buf[4],swp[5];
char *msg;
int tabs[6] = {17,2,17,25,8,8} ; /* */
int Iflag;
flag */
short start[64];
char *skind[3];
skind[0] = "GREEN";
skind[1] =" RED";
skind[2] =" RED";
cls();
block_st = (blk/SECTOR_SIZE)* SECTOR_SIZE; /*
Iflag=1;
nblk = 0;
while(Iflag){
I* bip = work+4096; */

bip = work+6144;

/* 021008mod 3 */
1 if (sw ==0x32) [*weight*/

* local

*/

I block =block_st + 384;

1" else
/* 021022mod block 0 */
I* 0 SECTOR_SIZE */
I* bolock_ st SECTOR_SIZE */

1 block=block_st;

block=block_st%(SECTOR_SIZE*2);

bip += (block)*2; /* */
status[0] = *(bip);

statug[1] = *(bip+1);

cls();

switch(sw){
case 0x31:

msg = "Sensor Correction”;

printf("¥x1b[1;%dH *** Sensor Correction Data in FLASH MEMORY
e tabs{0]);

printf("¥x1b[2;%dH BLOCK No. Kind No. Serial No. Making
Date",tabg[0]);

printf("¥x1b[3;%dH/* */
I* 1998.01.29 niskage
/******************************************/

+ et + " tabg[0]);
break;
case 0x32:

msg = "Weight";

printf("¥x1b[1;%dH
MEMORY ***" tabg[1]);

printf("¥x1b[2;%dH
NN's Name" tabs[1]);
printf("¥x1b[3;%dH

+ +

*** \Weight Data in FLASH

BLOCK No. NN's ID Mask ID num. of ptrns

+ +

" tabs[1]);
break;
case 0x33:
msg = "Trap",
printf("¥x1b[1;%dH *** Trap Data in FLASH MEMORY
e tab2]);
printf("¥x1b[2;%dH BLOCK No. NN's ID input_cell output_cell
kind" tabs[2]);
printf("¥x1b[3;%dH + + + +-----" tabs[ 2]);
break;
case 0x34:




msg = "Slab-mask”;/* */

I* 1998.01.29 niskage
kK k ko k ok ok ok ok ok ok ok ok ok ko ok ok ko ok ko ok ok ko k ok ko ok [
printf("¥x1b[1;%dH ***  gab-mask Data in FLASH MEMORY

*x tabs[3]-4);
printf("¥x1b[2;%dH
printf("¥x1b[3;%dH
break;
case 0x35:
msg = "Truth Trap";
printf("¥x1b[1;%dH
MEMORY ***" tahg[4]);
printf("¥x1b[2;%dH
trap  Num of BLOCK" tabg[4]);
printf("¥x1b[3;%dH
+ + " tabg[4]);

BLOCK No. Mask ID mask ptrn  kind",tabs[3]);
+ + + " tabg[3]);

*** Truth Trap Data in FLASH

BLOCK No. NN's ID Num of ptrn  Kind of

+ +

break;
case 0x36:
msg = "Size Trap";
printf("¥x1b[1;%dH
MEMORY ***" tabg[5]);

*** Sjze Trap Data in FLASH

printf("¥x1b[2;%dH BLOCK No. NN's ID Num of ptrn  Kind of
trap  Num of BLOCK" tabs[5]);
printf("¥x1b[3;%dH
+ + + + " tabg[5]);
break;
default:
return;
}
1 while((block+status{ 1] <=blk)& & (block 1=
((blk+SECTOR_SIZE)/SECTOR_SIZE)* SECTOR_SIZE)){
1 while((block+status] 1]<=blk)& & (block != blk)){
// 021022mod
/I block_st:
Il block : 0-> block%SECTOR_SIZE :
0
while((block_st+(block%SECTOR_SIZE)+status[1] <=

blk)& & ( block_st+(block%SECTOR_SIZE) I= blk)){
if(sw+0x40 == status{0]){

rp = work;
1 if(0!=cmd_read blk( block, FLASH_BLOCK_DATA, rp)){
// 021022mod/* */
I* 1998.01.29 niskage
/******************************************/
if(0 1= cmd_read_blk( block_st+(block%SECTOR_SIZE),

FLASH_BLOCK_DATA, rp))X{
printf("¥n*** flash memory dataread error!! ***");
printf("¥npush any key to return to previous menu ");
getch();
return;

nblk++;

start[nblk]=block;

printf("¥n¥x1b[%dC" tabg[ (status[ 0] & OxOf)-1] );
1 printf("%2d : %3d - %3d ",nblk,block,block+status[1]-1 );

// 021022mod

printf("%2d : %3d - %3d
block_st+block%SECTOR_SIZE+statug[1]-1);

switch(status[0] {

case Ox71:/* */

I* 1998.01.29 niskage

/******************************************/

for (i=0; i<8; i++){

" ,nblk,block_st+block%SECTOR_SIZE,

bv_seridl[i] = *(rp+16+i);
* */
ymd([i] = *(rp+24+i);
* */
}
printf("%7s %4d %.8s %.8s",skind[c2toui(rp+4)/256] ,(c2toui (rp+4))%256,bv
_serial,ymd);
break;
case 0x72:
for (i=0; i<32; i++ ){
nn_name]i] = *(rp+20+i);
rp = work+12;
printf(" %02x%02x%02x%02x" ,*rp,* (rp+1),* (rp+2),* (rp+3));
printf("%71d%11ld  %-32s",c4toul (rp+156),c4toul (rp+116),nn_name);
break;
case 0x73:
rp =work + 12;
printf(" %02x%02x%602x%02x" *rp,* (rp+1),* (rp+2),* (rp+3));
printf("%101d%11ld" c4toul (rp+40),c4toul (rp+44));
printf("%7s",skind[* (rp+3)]);
break;
case 0x74:
printf("%7d%11d" * (rp+4),c2toui(rp+20));
printf("%7s",skind[* (rp+4)/127]);
bresk;/* */
I* 1998.01.29 niskage
/******************************************/
case 0x75:
rp = work+12;

printf(" %602x%02x%02x%02x ", *rp,* (rp+1),* (rp+2),* (rp+3));
printf("%111d%141d%14ld" ,cAtoul (rp+40),cAtoul (rp+44),c4toul (rp+48));
break;

case 0x76:
rp = work+12;
printf(" %02x%02x%02x%02x ", *rp,* (rp+1),* (rpt+2),* (rp+3));



printf("%111d%14ld%14ld" ,c4toul (rp+40),c4toul (/*

*/
I* 1998.01.29 niskage
/******************************************/I’p+44),04t0u|(rp+48));
break;
default:
printf("PUSH ANY KEY [dataformat error]");
getch();
return;
}
}
block += (int)status{1];
1 status[0] = * (bip+(block-block_st)*2 );
1 status[1] = * (bip+(block-block_st)* 2+1);
// 0201105mod
status[0] = * (bip+(block%SECTOR_SIZE)*2 );
status{1] = * (bip+(block%SECTOR_SIZE)*2+1);
1 printf("block=%d status=%2x/%d" bl ock,status[ 0], status] 1]);getch();
}
if(nblk!=0){
printf("¥n¥n¥t¥t%d pattern %s data in flash memory¥n¥n",nblk,msg);
printf("¥t¥t¥tSPACE key : UPLOAD %s DATA¥N",msg);
printf("¥t¥t¥tother key : return to previous menu¥n");
i = getch();
if(i 1= 0x20){
Iflag=0;
return;
}
}
else{
printf("¥n¥n¥t¥tNO %s data in flash memory¥n¥n",msg);
printf("¥t¥t¥t PUSH ANY KEY to return to previous menu¥n¥n");
getch();
Iflag=0;
return;
}
I* */
Iflag=0;
while(!Iflag){
printf("¥t¥t¥INPUT No. to UPLOAD [ 1- %d ]> " ,nblk);
scanf("%s",buf);
i = atoi(buf);
if((i>=1)& & (i<=nblk))
Iflag = 1;
cls();
1 bip = work+4096;

bip = work+6144;

46

1
1
I

/*

*/

I

status[0] = *(bip);

statug[1] = *(bip+1);

block = 0;

block_st = (blk/SECTOR_SIZE)*SECTOR_SIZE; /*

while( (block < start[i]) && (block < cfg.fl_block) ){
block += (int)status[1];
statug[0] = *(bip+block*2 );
status] 1] = *(bip+block*2+1);

}

status[0] = * (bip+start[i]*2);

status] 1] = *(bip+start[i]*2+1);
block=start[i];

// 021022mod

block= start[i]%SECTOR_SIZE + block_st;

I* */

rp = work;

I* "block" */

I* FLASH_BLOCK_DATA ( ) *

/*rp */

if(0!'=cmd_read blk( block, FLASH_BLOCK_DATA, rp )X
printf("¥n*** flash memory dataread error!! ***");
printf("¥npush any key to return to previous menu");

getch();
return;
}
I* correction,weight,trap,mask,truth */
switch (status[0]){
case Ox71 : I* */
I* */
for (i=0; i<8; i++ ){
bv_seria[i] =*(rp+16+i); I*
*/
ymd([i] = *(rp+24+i);
*/
total = sizeof(struct sns_crct_header) +c2toui(rp+6) * 2 * 2; I*
*/
printf("¥nSENSOR CORRECTION HEADER-DATA [%d]¥n" block);
printf("¥n sensor = %d (%s)"
,C2toui (rp+4)%256,skind[ c2toui (rp+4)/256]);
printf("¥n pixel/line = %d"
,C2toui (rp+6));
printf("¥n max value = %04xhex" ,c2toui(rp+8));

printf("¥n max channel = %d" ,C2toui(rp+10));
printf("¥n serial No. =%.8s" Jbv_serial );

printf("¥n date =%.8s' ,ymd );
break;

*/



case Ox72: I* */ printf("¥n units/ column = %3d",c2toui(rp+18));
for (1=0; i<32; i++) printf("¥n patterns = %3d",c2toui(rp+20));
nn_namefi] = *(rp+20+i); printf("¥n th. for slant correct= %3d/255" * (rp+28) );
I* */ break;
total = c4toul (rp+4); I* case Ox75 : I* */
*/ total = c4toul(rp+4);
printf("¥nWEIGHT HEADER-DATA¥n"); I* */
printf("¥n N.N. name = %-32s',nn_name); printf("¥nTRUTH TRAP HEADER-DATA¥N");

printf("¥n N.N. ID = %602x%02x%02x%002x"
*(rp+12),* (rp+13),* (rp+14),* (rp+15));

printf("¥n N.N. 1D = %02x%02x%02x%602x"
*(rp+12),* (rp+13),* (rp+14),* (rp+15));

printf("¥n Number of Patterns = %ld",c4toul (rp+128)); printf("¥n number of patterns = %3ld",c4toul (rp+52));
printf("¥n Mask ID = %l d",cAtoul (rp+168)); printf("¥n number of sensors = %3ld",cAtoul (rp+56));
printf("¥n¥n ThisN.N. has %2ld layers",cAtoul (rp+16)); printf("¥n number of blocks = %3ld",c4toul (rp+60));
printf("¥n layer 1 has %3ld cells',c4toul (rp+188)); printf("¥n method No. = %3ld",cAtoul (rp+68));
printf("¥n layer/* */ printf("¥n val = %f" catof (rp+72));
I* 1998.01.29 niskage printf("¥n val2 = %f" c4tof (rp+76));
/******************************************/2 has 0/03|d Cdls',mtoul(rp+192))’ break’
printf("¥n layer 3 has %3ld cells',c4toul (rp+196)); case Ox76 : * */
printf("¥n eps  %f",catof(rp+148)  ); total = cAtoul(rp+4);
printf("¥n alpha %f" c4tof(rp+152) ), I* */
printf("¥n beta %f", c4tof(rp+156) ); printf("¥nSIZE TRAP HEADER-DATA¥N");
break; printf("¥n N.N. ID = %02x%02x%02x%02X"
case Ox73: I* */ F(rp+12),* (rp+13),* (rp+14),* (rp+15));
total = c4toul(rp+4); printf("¥n number of patterns = %3ld",c4toul (rp+52));
I* */ printf("¥n kind of size = %3ld",cAtoul (rp+56));

printf("¥nTRAP HEADER-DATA¥n"); printf("¥n number of blocks =%3ld",c4toul (rp+60));
printf("¥n N.N. ID = %02x%02x%602x%02x" printf("¥n Width method No. = %3ld",c4toul (rp+68));
K (rp+12),* (rpt+13),* (rp+14),* (rp+15)); printf("¥n Height method No. = %3ld",c4toul (rp+72));
printf(" (%s)",skind[* (rp+15)%2]); [lprintf("¥n vall = %f" ,c4tof (rp+68));
printf("¥n num. /* */ [lprintf("¥n val2 = %f" catof (rp+72));
I* 1998.01.29 niskage break;
/******************************************/of Input :%Id" C4t0U|(rp+52)) default /* */

printf("¥n num. of output = %l d",cAtoul (rp+56)); printf("¥nThis block[%3d)] is not 'data start block' !![%2x]",block,statusQ]);
printf("¥n thresholdl = %6.4f" ,cAtof (rp+60)); printf("¥npush any key to return");
printf("¥n thres/* */ getch();

/* 1998.01.29 niskage return;

/********)\‘*********************************/holdz 2%6.4f",C4t0f(l’p+64)), }
printf("¥n limits of average = %6.4f" c4tof (rp+68)); printf("¥n¥nThis data uses %d-%d blocks",block,block+status[1]-1 );
printf("¥n limits of deflection = %6.4f" cAtof (rp+72)); printf("¥n¥n makefile sizeis %ldbyte" total );
break; I* */

case Ox74 : I* */ printf("¥n¥ninput save filename -->");

total = (c4toul(rp+24) + c2toui(rp+16) * c2toui(rp+18) * c2toui(rp+20)); scanf("%s",fname);

printf("¥nSLAB MASK HEADER-DATA¥n");

printf("¥n SPACE  key : UPLOAD %s DATA to file [%s]",msg,fname);

printf("¥n mask ID printf("¥n other key : previous menu");

(%9)" * (rp+4),skind[* (rp+4)/127)); i = getch();
printf("¥n offset X from center = %3d",c2toui(rp+8)); if (i!1=0x20)
printf("¥n offset Y from center = %3d",c2toui(rp+10)); return;
printf("¥n X size of unit = %3d",c2toui(rp+12)); I* */
printf("¥n Y size of unit = %3d",c2toui(rp+14)); if ((fwr =fopen(fname, "wh")) == NULL ¥
printf("¥n units/ line = %3d",c2toui(rp+16)); printf("¥n*** file open error!! [%s] ***" fname);
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= swp[3];

= swp[1];

printf("¥npush any key to return to previous menu ");

getch();
return;
}
I* */
i block: */

page:

for (i=0; i<statug[1]; i++,block++,total-=cap ){
* told cap */
cap = (FLASH_BLOCK_DATA<total) ? FLASH_BLOCK_DATA : total;
printf("¥nread  %d block (%3d/%3d)" ,block,i+1,status[1]);
rp = work;
I* */
if(0!'=cmd_read_blk( block, cap, rp )X

printf("¥n*** flash memory dataread error!! ***");

printf("¥npush any key to return to previous menu ");

fclose(fwr);
getch();
return;
}
I* */
rp = work;
switch(status] O] ){
case Ox71:

for(j=0;j<cap;j+=2,rp +=2){

if ( 1((i==0) &&
((==0)lIi==2)II((16<=})& & (j<32)))) X
swp[0] = *p;
swp[l] =*(rp+1);
*p = swp[1];
*(rp+1) = swp[0]; }
}
break;
case Ox72:
for (j=0; j<cap; j+=4, rp+=4 }{
it Ni=0)  &&
((==0)I(==12)[I((20<=})& & (1<116)))) {
swpl0] = *rp;
swp[1] = *(rp+1);
swp[2] = *(rp+2);
swp[3] = *(rp+3);
*rp
*(rp+1) = swp[2];
*(rpt2)
*(rp+3) = swp[0]; }
}
break;

case 0x73:
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for (j=0; j <cap; j+=4, rp+=4 }{
if

( 1((i==0) &&
((==0)I(G==12)|)((16<=})& & (j<48)))) X
swp[0] = *rp;
swp[1] =*(rp+1);
swp[2]
=*(rp+2);  swp[3] = *(rp+3);
*rp
=swp[3];  *(rp+1) = swp[2];
*(rp+2)
=swp[l]; *(rp+3) = swp[Q]; }
}
break;
case 0x74:
for (j=0; j<cap; j+=2, rp+=2 {
if ( (i==0) &&
((B<=))&&(j<22)) {
swp[0] =
swp[l] =*(rp+1);
*p = swp[1];
*(rp+1) = swp[0]; }
if ( (=0 &&
(i==24) X
swp[0] = *rp;
swp[1] =*(rp+1);
swp[2] =
*(rp+2);  swp[3] =*(rp+3);
*p = swp[3];
*(rp+1) = swp[2];
*(rp+2) = swp[l];
*(rp+3) = swp[0]; }
}
break;
case 0x75:
for (j=0; j<cap; j+=4, rp+=4){
if ( 1((i==0) &&
((==0)I(==12)|I((16<=})& & (j<48))) X
swpl0] = *rp;
swp[1] = *(rp+1);
swp[2]
=*(rp+2);  swp[3] =*(rp+3);
*rp
=swp[3];  *(rp+1) = swp[2];
*(rp+2) = swp[1];
*(rp+3) = swp[0]; }
}



break;

case Ox76:
for (j=0; j<cap; j+=4, rp+=4){
if ( 1((i==0) &&
((==0)ll==12)l|((16<=])& & (j<48)))) {
swpl0] = *rp;
swp[1] = *(rp+1);
swp[2]
=*(rp+2);  swp[3] =*(rp+3);
*rp
=swp[3];  *(rp+1) = swp[2];
*(p+2) = swp[1];
*(rp+3) = swp[0];
}
}
break;
default return;
}
I* */
rp = work;
if(fwrite( rp,1,(size_t)cap,fwr) < (size_t)cap ){
printf("¥n*** file write error!! [%s] ***" fname);
printf("¥npush any key to return to previous menu");
fclose(fwr);
getch();
return;
}
fclose(fwr);
printf("¥n¥ncomplete!!");
printf("¥n%s data was saved to '%s ",msg,fname);
printf("¥nSPACE key : continue UPLOAD %s data',msg);
printf("¥nother key : return to previous menu");
i=getch();
if(i I=0x20)
return;
}
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