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This thesis presents design and construction of a flat metal sheet image scanner, which is 

a major tool for atitornatic inspection of a punched meta! sheet by using microcomputer. It can read 

the image of a metal sheet up to the maximum dimension of 1 X 2.4 X 0.03 meter. This machine 

utilizes linear image sensors for scanning image data along the width and uses a pulse motor driving a 

worm gear for moving the head assembty along the length of the metal sheet. By using 5 cameras, 

one scan line data can be composed of 20,000 pixels. The data compression technique in reducing 

the image data is the extraction of the edge position of holes along a scan line. Image data from 5 

cameras are combined, compensated and calibrated by using a designed calibration program. The 

developed prototype has a maximum absolute accuracy of 0.6 mm and 508 dots per inch resolution. 

And the scanning time for a full size metal sheet is about 20 minutes. 
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#define ZERO 0x00 

tdef ine BUST OxBO 

#define STROBE OxFF 

#define NOT-STROBE Ox00 

#define END-OF-COMMD 0x00 

#define END-OF-MASSAGE OxFF 

Xdef ine END-OF-STATUS OxFF 

#define COKMAIIO I *scanw 
% 

#define C O K M D 2  "thresho Idw 

#define COKMANDI "a l itca l w  

#define COMMAND4 'beginw 

itdef ine XJIN 69 

#define I-WIN 199 

#define 9-MAX 179 

#def ine X-AXS 209 

#define TEN-CW 10 

#define ONEJ 100 

#define POINT-MAX 5000 

1% COLOR t /  

#define EGA-BLACK 0 

#define EGA-BULE I 

tdef ine EGA-GREEN 2 

tdef ine BGA-CYAN 3 

#define EGA-RED 4 

Xdef ine EGb-MAGENTA 5 

#define EGA-L IGHTGREY 7 

tdef ine BGA-BROWN 20 

#define BGA-DARKGREY 5 6 

#define EGh-L IGHTBULE 5 7 

#define EGA-L IGFITGREEN 58 

#define EGA-L IGHTCYAN 59 

#define EGA-L IGHTRED 60 

#def ine EGA-L IGHTNAGENTA 6 1 

#define EGA-TELLOW 62 

#define BGA-WHITE 6 3 

/+ KBTBOARD CODE S/ 



Odef ine LFARKOW 7 5 

#define KTAEROW 7 7 

#define UPARROW 

#define DdABROW 

I f  dram key */ 

#define IET-XW I DTH 

#define KEY-WI DTH 

#define REY1-XADDR 

tdef ine KEPI-YADDR 

#def ine KEY2-XADDR 

#define KET2-YADDR 

#define REI3-XADDR 

tdef ine KET3-TADDR 

trdef ine KBY4-XADDR 

#define KET4-YADDR 

/rC function i.1 

f ind-port ( l ; 

tr-data( ; 

rr-data0; 

ali-n-cal0; 

graph( 1 1  

rule( 1 ;  

he l prindor ( 1 

menu( ) ; 

page-menu( 

conf irm-run( 1 i 

conf irm-ex it ( J ; 

titlewindor0t 

20 

20 

535 1 %  left arrow t /  

300 

585 1% riqht arrow f /  

300 

560 /f up arrow f /  

275 

560 1% down arrow $1 

300 

FILE tfpl,tfpZ,%fp3,tfp4,ffp5; 

unsigned int dataC5IC401, indexl5li 

int extend = 1009value = 100, long-size! 
unsigned int datagort , strobe-port, busyqort ; 
unsimed char comandC14l,massageC5lC1301,statusC51C21; 

unsigned char cam=0( 

i nt GraphDr iver = VGA, Graphfiode = VGAMED; 

int position=O: 

clrscrOt 

f indgort ( 1 ; 

inibgraph(&GraphDriver,&GrapMode,"") i 



int addrqrn: 

addr-prn = peek(Ox40,OxOB ) ; 

data-port = addr-pmt 

busy-port = addr-pm t 1: 

strobe-port = addr-prn t 2: 

outportb( strobe-port ,STROBE): 

1 

/ t  addr printer port in bios +/ 

1% give LO t /  

tx-data( ) C 

char i: 

i=O: 

do ( 

while ( (inportb(busy-port) 8 BUSY) > NULL ) ;  1% H I  pass f /  

outportb( datagort ,command[ i I )  ; 1% write data t /  

outportb( strobe-port, NOT-STROBE): 1% qive HI t /  

ahi le ( (inportb( busy-port) & BUSY) == NULL 1:  / t  LO pass It/ 

outportb( strobe-port, STROBE) : I t  give LO t/ 

i U ;  

1 whi le (commandC i-1 I != END-OF-COWAND); 

outportb(data-port,OxFF) : / f  hold up */ 

1 

rx-data( I 

unsigned char i ,toggle, sel-cam; 

indexCOI=indexC 1 l=indexC2l=indexC31=index4 I 1% count amont of data t 

for (sel~cam=O;sel~cas~5tsel~cam+t) I 

f=0; to$gle = ZERO: 

1% RX DATA f /  

do ( 

toggle = "'toggle; 

outportb ( strobe-port , NOT-STROBE) : / t  give HI f /  

while ( (inportb(busy-port) & BUSY) ) NULL 1; / f  HI pass t /  

massageCse1-camlC i I = inportb(data-port 1;  / f  read data */ 

outportb( etrobegort ,STROBE) ; /# give LO +/ 



while ( (inportb(busy-port) E BUST) == NULL ) I  / t  LO pass t /  

i*l 

if (toggle == ZERO) C 

datalsel-6amlC i/2-1 I = (((unsigned int)massaJeCsel-camlC i-21 << 13) 1 

(unsigned int)massa$eCsel-camlC i-1 I 1 1  

dataCsel-camlC i/21 = ZERO( 

indexCse1-caml+tl 

1 

1 whi le ( (massagelsel-cam11 i-1 I E toggle) != END-OF-KASSAGE 1 1  

/t RX STATUS */ 

i=Oj 

do r 
outportb( strobe-port, NOT-STROBE) ; /t dive HI t/ 

while ( (inportb(busy-port) E BUST) > NULL ) I  / Y  HI pass t /  

statusCse1-camllil = inportb(datagart); /t read data t /  

outportbl strobe-portlSTROOE) I /# give LO f /  

while ( (inportb(busygort) B BUST) == NULL 1 1  / r t  LO pass %/ 

i+il 

1 while (statasCse1-camlCi-11 != END-OF-STATUSII 

1 

1 

char key = NULL( 

char drawpage = ZERO( 
char value-strC41; 

int page=Oi 

setvisua IpaJe(page)l 

setactivepage(1-page)( /# set active page for write t /  

do ( 

setfiIlstyle(l,EGA-LIGBTGRET)( 

bar(0,0, 639,349) 1 1% external frame t/ 

setf i l  lstyle( 1 lEGA-BLUB) I 

bar(9,9,630,340)1 /f internal frame t /  

setf i I lstyle( 1 ,EGA-LIGHTCYAN) I 

bar(24,94,614,244)1 /t external frame display f /  

setcolor(BGA-LIGHTCTAH) I 

settextstyle(0,0,2)~ 

outtextry(X-HIN,4OlWHetal Sheet Image Scanner Systemw)( 

settertstyIe(2,0,7) 1 

setf i I 1 sty1 e( I, EGA-DARKGBET) I 
bar(29,99,609,239)1 /# frame displsy f/ 



if (extend == ONE-M) outtextr~(X-MlN+235,T-KIN+29, "(cm)") 

if (eitend == TEN-CK) outtextxy(X-MINt235, I-KINt29, "(m~)~) 1 

/t key colasand # /  

/t left t /  

setcolor(EGA-LIGHTRED) I outtextxy( X-KIN+50,259, "ZOOMw) ; 

setcolor(EGA-WHITE) ;outtextxy(X-MIN+87,259, "1 " 1  1 

setcolor(EGA-LIGHTBED) ;outte~txy(X-KIN+93~259,*N"); 

setcolor(EGA-11 GHTRED (outtextry(X-JlIN+50,279, "ZOOKa) 1 

setcolor(EGA-WHITE) iouttextxy(X-MIN+B7,279, "0") 1 

setcolor( E G L L  IGHTRED) ; outtertxy(X-KIN+95,279, "UT") ; 

setcolor(EGA-LIGHTRED) 1 outtertxy( X-MIN+50,319, *ha) : 
setcolor( EGA-WHITE) i outtertxy( X-KIN+59,319, "X") ; 

setcolor(EGA-LIGETRED iouttextxy( X-KINt66,319," ITn) ; 

/+ right t /  ' 
3 

setvisua lpaget I-page) I 

setactivepage(page) ; /t set active page for write t /  

drarpage = '"drarpagel 

. 3 while (drarpage != ZERO) I 

while ( (strcmp(cowand,COnHA)1D3) == 0) 88 (key != ' x ' )  ) C 

setactivepage( I-page) 1 /t set active page for write t /  

rx-data01 

/ t W t  key board management fMltW/ 

key = NULL; /t clear keyboard t /  

if ( tihit0 != 0 ) key = getch0; 

if (key != NULL) ( 

if ( key == '0'1 extend = IOO! /t zoola out t /  

- if ( extend == 100 position = 01 /t zoom out not select section f /  

if ( key == 'i') C 

extend = 10; / f  zoom in t /  

position = 0; 
1 



if ( tey == '1') cam = 01 

if ( key == '2') cam = I 1 

if ( key == '3') cam = 21 
v 

if ( key == '4') cam = 3; 
if ( tey == '5') cam = 41 
if ( extend == 10 ( 

if ( (key == LPARROW) $8 (position > 0) position -= 1001 

if ( (key == RTARROW) slsl (position < 900) ) position += 1001 

3 

if ( (key == UPARROW) &$ (value < 255) { 

va 1 ue+= 1 I 

strcpy(cornand, "thresh 1 d/'); 

commandll2l=valueXl0+'0'i / f a d d Z E R O l e a d c h a r f /  

comandC111 = ((valueX100)-(value%lO))/10+'0'; 

commandC 101 = ((valueX1000)-(value%lOO) )/100+'0'1 

command[ 131 = HULL; - 
tx-data( 1 1  

1 

if ( (key == DNARROW) $8 (value ) 0) 1 ( 

value-= 1; 

strcpy(comand, *threshold/")l 

comandC121 = valueXlO+'O'; 1% add ZERO lead char +/ 

connoandC11 I = ((valueX100)-(value%lO))/lO+'O'~ 
cornandl 101 = ((valueX1000)-(salueX100) )/100+'0'; 
commandCl31 = NULL! 

tx-data( 1; 

3 

3 

if ( tey != 'x' strcpy(command,'a1i~ca1*)l 

else strcpy(comand, ' "1  I give scanner to stop f/ 

t'x-data( 1; 

setf illstyle( 1 lEGA-DARKGREY)~ 

bar(29,99,609,239); 1% frame display f/ 

rule( )I 

setcolor(EGA-LI GETGREEN) ; 

if (extend == ONE-M) outte~try(X~MIN+235,~~INt29,~(m)~)~ 

if (extend == TEN-CN) outtextry( X-KIN+235,T-MIN+291aim)a); 

if (extend == 10) outtextxy(375,104,"\n ZOOMw); 

if (cam == 0) 

0uttextxy(300,114,~CM 1") I 

if (cam == 1) , 

outtextxy(380,114, "CAN 2") 1 

if (car == 2) 
outtertxy(380,l 14, 'CAK 3') 1 



if (cam == a) 
outtertry(300,ll4, "CAM 4") 1 , 

if (cam == 4) 

out\extxy(3~0, 114, "CAK 5") 1 

setcolor( BOA-TELLOW) ; 

sprintf (value-str, *%da,value) ; I f  display threshold value #/ 

outtertxy( 545,104,va lue-str) i 

outtextxy(450,104, "\n THRESHOLO*) ; 

/It status of data buffer in scanner t/ 

setcolor~EGA~LIG~RKD) ; 

if ( (status[camIlOl == 0x66) I I (statusCcaml101 == 0x67)) { 

setcolor(RGA-LIGWCTM) I 

if (statusCcaml~0l == 0x66) 

outtextxy(70,104, "\n STATUS I DATA ERRORw) I 

if (statusCcamlCOl == 0x67) 

outtextxy(70,104, "\n STATUS I DATA OVEJa ; 

setcolor(EGA-LIGH7RRD) I 

f 

else { 

if ((statusCcanII01 Si 0x30) == 0x10) C 

outtertxj(70,104, "\n STATUS I BUFFER FULLa) I 

outtextrj(70,114,~\n nenoRr NOT ~ A U G E  FOR WORK saaa.rw); 
1 

if ((statusCcamlCO1 8 0x30) == 0x20) C 

outtextxy(70,104, *\n STATUS I BUFFER EKQTYa) ; 

outtextxy(70,114,"\n CAN'T SEE OR NOT WORK SHEE'I") 1 

1 

if ((statusCcaml101 8 0x30) == 0x30) C 

outtextxy~70,104, *\n STATUS I DATA IN BUFFERw) 1 

if (dataCcaaICf1 != ZERO) graph( 1; 

f 

1 

/HHH set visual page for display H ~ ~ I  

setvisualpage( 1-page) 1 

if (page"! page=O; 

else page=11 



char i lnuaberC71; 

int xstart,ystrrt ,xend, yend; 

char toggie,over=O; 
t 

i=O; toggle=ZERO; 

if (position > 01 I 
while ( (data[camllil < (position)r5) $8 (datalcamll i l  != NULL) 

i t t ;  toggle = "toggle; 

1 

if ( i  > 63) wer=li 

if (over == 0) I 
xend = ( lO!#dataCcaall i I) /extendtX-MIN-( positiont5) ; 

if (xend > X-MINtPOINT-KAX/lO) C 

xend = X-MI N+PO I)FT_KIU/lO; 

over = 1; /t over range f /  

1 * 
if (xend >= X-MINI I 

if (toggle == ZKBO) ystart = jend = I-HIN; 
else ystart = yend = I-KAX; 

setco 1 or ( BGA-L I GBTBLW ) ( 

1 ine (X-KlN,ystart,xend,yend); 

3 

else over = 11 /rC under range rC/ 

1 

3 

/ t  draw t/ 
if (over == 0) C 

setcolor(BGA-LI-GENTA); 

do I 

xstart = xend = ( IOtdatsCcamIl i l)/extendtX-KIN-(posit ionS5); 

if (xstart < X-UINtPOINT-KAX/10) I 

if (toggle==ZERO) I ystart = I-KIN; yend = I-MAXj 1 /t edge t/ 

else I ystart = 1-MAXI yend = I-MINI 3 

1 ine(xstart,ystart,xend,yend); 

if (dataCcamlC i+l l>dataCcamll ill C / t  width value t/ 

if (extend == 10) 

s~rintf(number,~X4. Ifw, ((float)(dataCcamlCi+l I-dataCcamllil)) 

/(Wextend) 1; 

else 

sprintf(number, "%4.2fw, ( Lf loat)(dataCcamlC i+l I-dataCcamlCi1) 1 

/(2!#ertend) 11 

settextstyle(2,1,7)j 

outtextxy(xstarttf5, Y-MAX-50,number) ; 
settextstyle(2,0,7); 



? 

if (toggle==ZERO) ystart = Y-MAXI . 
else ystart = Y-MINI 

xend = (10#datalcamll i+ll)/extend+XXMIN-(positionS5); 

if (xend ) X-MlNtPOINT-NAX/IO) ( 

xend = X-MIN+POIHT-MAX/IOI 
over = 1 1  

3 

if (xend ) 0) / r )  line t/ 
1 ine(xstart, ystart,xend,yend) ; 

if (over != 1 )  ( /t not over t /  
if (toggle==ZERO) ystart = Y-KMI yend = Y-MINI 1 /t edge t/ 

else C ystart = r-MIN; yend = Y-MAX; 1 

xstart = xendl 

1 ine(xstartly6tart,xend,yend) ( 

toggle = Ntogglel 

xend = ( IOtdatalcamll i l)/extend+X-MlN-(position+5 1; 

char iIsC6l,ten; 

int xstart ,ystart, xend,yendl 

xstart = X-MINI xend = X-MIN+POINT-MAX/lOt 
ystart = yend = X-MSj 

setcolor (EGA-YELLOW) I 

1 ine(rstart,ystart,xend,yend)! 

for ( i=O, ten=Ol ~<=POINT-MAXI~OI it+) ( 

xstart = xend = X-KIN+( it511 

if (i==(TEN_CMtten) 1 ( ystart = X-AXS-4; yend = X-AXS+4( 

sprintf(s,'X3, 1fa,(float)(itposition)/4)( 

setcolor(EGA-RED) ( 

outtextxytxstart-7, X-AXSt6, s) j 

ten*; 

3 

else ystart = 1-MS-21 yend = X-MS+Zf 3 

setcolor (RGA-CYAN) ; 



/+ help page 1 f /  

page-menu( ) I 

setcolor(EGA-WHITE) i . 

0uttextxy(235,110,~W HELP Wt"1; 

outtextxy(50,130, "Welcome to the Metal Sheet laate Scanner System. Before you run"); 

outtextxy(50,140,"this system you must be turn on Scanner machine, After,you can use")! 

outtextxy(50,150,"facility of system, "); 

outtextxy(50,170, "COMKAND LIST: " 1  : 
outtextxy( 50,100, "scan use to start scanning*); 

outtextxy(50, 190,"al i-ment 8 calibrate use to a1 ignment and cal ibration"); - 
outtextxy(50,200, "begin use to move position of head-reader"); 

outtextxy(50,220, 'press any tey to continuea) ; 

getch( ) ; 

pap-menu( 1 ; 

/ t  help page 2 +/ 

setcolor(EGA-WHITE) ; 

outtextxy(50,l 1 0 , " C O ~ D  LIST: "1; 

outtextxy(50,130, "threshold use to adjustly level of threshold"); 

outtextxy(50,140,"zoom in use to see description of work sheet*); 

outtextxy( 50,150, "zoom out use to see cover all of wort sheet"): 

outtextxy (50,160, "exit use to exit to main menu"); 

outtextxy( 50,170, "quit use to exit to DOS"); 

outtextxy( 50,180, "caml. ,cam5 use for select cam in a 1 i8cal mode" 1 ; 

outtextxy(50,190,"")~ 

outtextxy( 50,220, "Press any key to cont inuev) ; 

get&( ; 

page-menu( ; 

3 

char func-key ; 

char con9 irm, 1 ine-numberC6I,numberC311 

int i, jlconvert; 

conf irm-run( t 

confirm = getch0; - 
while ( confirm == 'y') /t confirm start and end system f/ 



helprindor( 1 I 

strcpy(comand, 'threshold/10Oa1 1 /f  default value f /  

tx-data( 1 1  

titleriAdor( I !  

do C 

func-key = NULL! 

if ( kbhit0 != 0 ) func-key = getch0; 

if ( func-key == 'a') I 1% alignment and calibrate t/ 

strcpy(comand , "a1 iIca l")t 

tx-data( 1; 

ali-n-ca10; 

titlerindor( 1; 

I 

/t move head to bigin t/ 

if ( func-key== 'b') C 

strcpy (command, 'begin')f 
x 

tx-data01 

setf i 1 1 style ( 1,  BGA-DARBGBBY I 

bar(29,99,609,239)1 /t frame display t /  

outtextxy(50,120, "Please rait for set head to begin,, , , , "1; 

tx-dats ( ; 

setco lor (EGA-DARKGREY 1 ; 

outtextxy(50, 12OIaP1ease rait for set head to be# in,. , , ,*I; 
setcolor(EGA-WHITE) : 

outtextxy( 50,120, "Nor,head reader at on startinf pointa); 

oilttextxy( 50,180, *Press any key to continue" ) t 

getchc 1 ; 

titlerindor( I 

1 

/H start scanning H/ 

if ( func-key == '5') C 

cleardevice( 1 I 

page-menu( ) I 

outte~txy(50~120,"Please enter long size in CK unit (KAX 240 CH)*)I 

j = O!nunberCOl = numberC11 = numberC21 = '0'; 

do C 

number[ jl = fetch( ) I 

if ( (nmberCjl >= '0') $8 (numberC jl (= '9') { 

spr intf ( 1 ine-number, "Xc" ,number[ jl) 1 

outtextxy( 300+( jag), 150, 1 ine-number) 1 

j+ti 

if (numberC0l == '0 ' )  C 

setf i 11sty le( I , EGA-DARKGREY 1 I 

bar(29,99,609,289) 1 /t frame display f /  



outtextxy~50, 120, 'not enter zero lead other number") ; 

j = Ol 
1 

if (jj 3 )  E 
setf i 1 lstyle( 1 ,GGA-DARKGREY) 1 

bar(29,99,609,239); /+ frame display +/ 

outtextxy(50, 120,"Please enter long size 3 digit in CM unit")! 

j = 0; 

3 

1 

1 while (number1 jl != OxOd); /f check key return #/ 

numberl jl = 0x001 

if (j == I )  

long-size=(numberCOl-'0' ) ; 

if ( j == 2) 

long~size~(n~berl01-'0')f1OtInumberC 1 I-'0') t 
\ 

if ( j == 3) 

lo~-size~(rmaber[OJ-'O')t100+Innaberl I 1-'0')tl0+(numberl21-'0'); 

if (lon&size ) 240) 

ion#-size = 0; /f MAX R U G E  t/ 

setf i 1 lstyle( 1 ,EGA-DARKGREY) I 

bar(29,99,609,239): /t frame display t/ 

strcpy ( command , "scan/ *)1 

comandC71 = long-size% lOt'0'; /f add ZERO lead char f/ 

cornandl61 = ((low-sizeX100)-(long-size%lO) )/10t*O'; 

c o ~ a n d l 5 1  = ((lonLsize%1000)-(long-sizeX100))/100+'0'; 

cornand[81 = NULL! 

tx-data( 11 

setcolor(EGA-WHITE); 

outtextxy(50,120, "Please wait for duration time of scanning., . . ."I; 
convert = long-size Z 50; 
/t duration of scannind t/ 

f pl = fopen( 'caml, scn*, "v*)i 

fp2 = fopen( "cam2, scn", "w")i 

fp3 = fopen( "cam3, scna, * r V  . 

f p4 = fopen( *cam4, scn*, %")i 

fp5 = fopen("cam5. scu", ".*)I 

for ( j=Ol j ( convert i jtt) E 
sprintf ( 1 ine-number, "X3d CNw, jS2/100+1) 1 /t disp thresh value t/ 

setcolor(BGA-WHITE) I 
ou textry( 300,150, 1 ine-number) ; 

rr-data( )i 

if (j == 0) { 

fprintf (fplIaFile-caml.scnW)( / f  title file f /  



fprintf (fp2,"File-cam2.scn"); /f title file t/ 

fprintf (fp3,"File-cam3,scn")1 ' /t title file f/ 

fprintf (fp4,'Pile-~am4~scn")l /ttitlefilet/ 

fpdntf (fp5,~File-~am5~scn"); /t title file t/ 

1 

fprintf (fplIa\nS XdaI j+l) l /* seperate 1 ine it/ 

fprintf (fp2,"\nS XdaI jtl ) I 1% seperate 1 ine +/ 

fprintf (fpBIa\nS %daI jtlll /t seperate line t/ 

fprintf (fp4,"\nS %da, jtl ; /if seperate 1 ine 1/ 

fprintf (fpSIa\nS Xd", jtl); /t seperate line +/ 

for ( i=0; i<indexCOll iH) I 

fprintf(fpl,"\n%da,dataCO1C ill I 

? 

for ( i=O; i<indexC 11; i U )  C 

fprintf(fp2,"\nXdaIdataC 111 ill 1 

1 -. 
for (i=O; i(indexC21; iH) ( 

fprintf (fp3,"\n%da,data121C i I): 

1 

for (i=O; i<indexC3l; i*) ( 

fprintf(fp4,"\n%d",dataC ICiI); 

1 

for (i=O; i(1ndexC411 iH) C 

fprintf(fp5,"\n%d",data14lC il); 

? 

setco 1 or( EGA-DABEGRET) I 

outtextxy(300,150,1 ine-number) ; 

? 

fclose(fp1)l 

fclose(fp2)f 

fclose(fp3)( 

fclose(fp4); 

fclose(fp5); 

setcolor( EGA-DAREGREY 1 1 

outtextxy(50,120,"Please wait for duration time of scannixq,, , , . * I  1 

~ ~ ~ C O ~ O ~ ( K G A ~ W H I T K ) I  

outtextxy(50, f20, "Please wait for move back to begin,. m , ,  "1  1 

strcpy(co.mand,"begin")~ /t move head come baclr t/ 

tx-data( 1; 

delay(2000) 1 

setcolor(EGA-DARKGREY) 1 

outtextxy( 50, 120, "Please ma it for move back to begin,. , , , '1 1 

setcolor(BOA-WHITE) I 

outtextxy(50,120, "Process is completed") ; 



outtertxy( 50,180, "Press any key to continue") ; 

getch( 1; 

titlerindow0; 

3 

/M end scanning M /  

if ( func-key == ' h ' )  I 

tit levindow( ) ;  

1 

if ( func-key == 'q') strcpy(co~and,"quita); 

1 while (strmp(comand,'quit") != 0): 

confirm = getch( )I 
if (confirm == 'y') confirm = NULL: 

else confirm = ' y ' ~  

1 

1 

page-menu( I 

/ t  menu 4/ 

setactivepale( 1); /t set active page for write t /  

setf i 1 1  style( 1, EGA-LIGIITGREY) ; 

bar(0,0,639,349); /t external frame f /  

setf illstyle( 1,EGA-RLUE): 

bar(9,9,630,340); / t  internal frame +/ 

setfillstyle( 1,EGA-LIGHTCYAN); 

bar(24,94,614,244): It external frame display t /  

setf i 1 lstyle( 1, EGA-DARKGREY); 

bar(29,99,609,239); /t frame display +/ 

/tfffHftt menu descript ion f++t).fHtftf/ 

setco lor(EGA-LIGHTCTM) ; 

outtextxy(X-HIN,40, "Ketal Sheet Image Scanner Systemw); 

settextstyle(2,0,7) ; 

/t left function %/ 

setcolor( EGA-WHITE) ; outtextxy(X-HINt50, 259, "A") ; 

setcolor( EGA-LIGHTRED) ; outtextxy( X-KIN+59,259y "1 ignment $ ca l i bratea) 

setcolor(EGA-WBITE) ;outtertxy (X_111N+50,279,'Sa) 1 

setco1or(EGA-LIG~RBD) ; outtextxy(X-HINt59, 279, 'can") ; 

setcolor(EGA~WH1TE);outtextxy~X~HIN+50,299,~B~); 



/f right function #I/ 

setcolor(EGA~WEITE);outtextxy(X~MIn+300,319, "Q*) I 

setco lor(EGA-LIGH'I'REO) iouttextxy(X-KIN+309,319, "uit " 1  ; 

/ ~ t ~ + h t w t t + w t t ~ % ~ t f w w m + t /  
setvisualpage( 1): /t set visual pate for display X/ 

1 

conf irm-run( C 

page-menu( 1 

setcolor(BGA-WHITE); 

outtextxy(50,130,"If you rant to run this program, You must be") 1 

outtextxy(501 150, "confirm by press 'I' key or any key to force. " 1  ; 

1 

pa ge-menu I 1 : 
setcolor(EGA-WElTE) I 

outtextxy(50,130,"If you rant to exit from this program, You must be"): 

outtextxy(50,150,"conf irm by press 'I' key or any key to force.") 

1 

/ f  text menu t /  

page-menu( 1 ; 

setcolor(EGA-WHITE) t 

outtextxy(50,130,"If you rant to run any function, You can selectall 

outtextxy( 50,150,"by press high1 ight hot key, '1 1 

1 



tdef ine ~OT-PER-CM 200 

PILE tfpcl 

int camIC64l,cam2C643,cam3~641,cam4C64l,cam5C643; 

int index-caml, index-cam2, index-cam3, index-cam4, index-cam5; 

int 1 ine-cem'l ; 

int add-pos-cam 1, add-pos-cam2, addgos-cam3, add-pos-cam4, addgos-cams; 

char conf igC I = *sgstem,cfg"; 

int i; 

int ch; 

char valuel301; 

float Xcl,Xc2,Xc3,Xc4,Xc5; 

int Ofront 1 ,Ofr0nt2,Ofront3,Ofront4,0fr<nt51.~ 

int Oback1,0back2,0back3,Oback4,0back5: 

int Yshiftl ,TshiQt2,Tshift3, Yshift4,Yshift51 

read-config( 1 ; 

access-cam-f i l e (  ) j . 
datagrocessing( 1; 

read-conf i$( ; 

access-cam-f i 1 e(  I 1 

read-conf ig( { 

if ((fpc = fopen(config,*r*)) != NULL) { 

i=01 

while ((ch = getc(fpc1) 1 =  EOF) 
if (ch == '=I) { 

f scanf ( f pc, *Xs\nw , lvs lue 1 l 

if (i==O) Xc1 = atof(va1ue); 

if ( i = = l )  Xc2 = atof (value)! 

if (iZ=2) Xc3 = atof(va1ue); 

if (i==3I Xc4 = stof(va1ue)j ' 

if (i==4) Xc5 = atof(value); 
if (i==5) Yshiftl = atoi(va1ue); 
if (i==6) Tshift2 = stoi(oalue)~ 



if (i==7) Tshift3 = atoi(value)l 

if (i==8) Tshift4 = atoi(va1ue)l ' 

if (i==9) Tshift5 = atoi(va1ue)l 

if ( i = = l ~ j  Ofrontl = atoi(value)( 

if (i==ll) Ofrout2 = atoi(va1ue)l 

if (i==12) Ofront3 = atoi(va1ue); 

if (i==13) Ofront4 = atoi(va1ue)I 

if (iz=14) Ofront5 = atoi(va1ue); 

itti 

1 

fcloselfpc) l 

1 

else 

printf("err0r in opening file,'): 

/ t  end of line scan t /  
Obackl = Ofrontl t (20 t  DOT-PER-CK)I 

% 

Oback2 = Ofront2 t (20 t DOT-PER-CN) 1 

Oback3 = Ofrent3 + (20 t DOT-PEE-CK) I 

Oback4 = Ofront4 t (20 t DOT-PER-CM)t 

Oback5 = Ofront5 t (20 t DOT-PER-CN)I 

addqos-caml' = 01 

addgos-cam2 = 4000 1 

add-pas-cam3 = BOO0 1 

addgos-cam4 = l2OOOl 

add-pos-cam5 = 16000 1 
/ t  reference for connect data t /  

1 

access-cam-f i 1 e ( 1 

PILE t f p l r f f p 2 , t f p 3 , f f p 4 , t f p 5 , t f p _ o d l  

fpl = fopen("cam1, scn", "r"); 

fp2 = fopen( "cam2, scnw, " r V  

fp3 = fopen( "cam3. scnn, 'r")i 

f p4 = f open( 'cam4, scn', 'rV 

fp5 = fopen( "cam5, scn', "r')i 

fp-out = fopen( 'cam, tot', "v") I 

fscanf (fpl, "Xs\nn,$value) 1 / t  return for title name f /  

fscanf (fp2, "Xs\nn,Ivalue) I 

fsca~f(fp3,"Xs\n',8value)1 

fscanf (fp4,"Xs\n',&value) l 

f scanf (fp5, 'Xs\nn,&value) ! 

fprintf (fp-out,*FILK-cam.totn)i / t  title File t /  



fscanf (fpl , *Xs\nU, 8va lue) ; It feed drain t /  

fscanf (fp2, *Xs\n",8value) i It feed drain t l  

f scanf ( fp3, "Xs\nw,&va lue ! /f feed drain f /  

fscanft Pp4, *Xs\n*,Qvalue) ; 1% feed drain t /  

fscanf (fp5, *Xs\nY,8value); / t  feed drain t /  

/ftttt+WfHHWf tHf ttXiCftiCfttHHWtf tt+)Xt*f WtHiCfHt/ 

/f use Yshift for feed shift to drain f/  

/ t  read file caml t /  

for (i=O;i < Tshift1;itt) I 

fscanf(fplInXs\n*,Ilvalue)i / t  jump line of caml t /  

fscanf ( f pl , *Xs\n*,$value) ; 
while ( ~ v a l u e ~ 0 1  != 'S') &$ (!feof(fpl))) I 

fscanf(fpl,"Xs\nn,&val~~e); 

1% read file cam2 +/  

for (i=O;i < Tshift21 itt) 
fscanf (fp2, "Xe\nw,&vslue); 1% jump 1 ine of cam2 51 

fscanf (fp2, *Xs\n*,&value) ; 

while ( (ralueCOI != ' 5 ' )  $8 (!feof(fp2))) t 

f scanf( f p2, *%s\nw, Qva lue) ; 

1 

1 

1% read. f i 1 e cam3 f /  

for (i=O;i < Yshift3; itt) ( 
fscanf (fp3, *%s\nW,&value) ; 1% jump line of cam3 % /  

fscanf (fp3, "Xs\n*,$val~~e); 

while ( (valueCO1 != 'S') $8 (!feof(fp3))) I 

fscanf(fp3,"Xs\nW,8value) 1 

1 

1 

1% read file cam4 t /  

for (i=O; i < Yshift4; i*) 
fscanf (fp4, "Xs\n*,&value) i 1% jwp 1 ine of cam4 t /  

fscanf (fp4, "%s\n*,&value) ; 

while ( (valueCO1 != ' S ' )  $8 (!feof(fp4))) I 

fscanf (fp4, *Xs\n",&value); 

1 

1. 

I f  read file cam5 f /  

for (i=O; i < Yshift5; i++) f '  

fscanf (fp5, *Xs\na,lllvalue) ; 1% jump l ine of cam5 t/ 

fscanf(fp5, wXs\nw,8value) ; 

rhile ( (valueCOI != 'St) 88 (!feof(fp5))) C 



while ( (!feof(fpl)) 88 (!feof(fp2)) 88 (Ifeof(fp3)) 88 (!feof(fp4)) $8 

(Ifeof(fp5)) C / f  check endof fileof fivecam+/ 

/f read file cam1 f /  /t final line may be loss becouse it have +/ 

i=O ; / f  ! ine non transition data %/ 

fscanf(fp!, "Xs\nm,8value) i 1% jump 1 ine of cam1 f /  

f scanf ( fp! , "Xs\nn,8value) 1 

while ( (vslueCOI != 'S') 88 (!feof(fpl))) ( 

index-cam1 = i ; 

/t read file c a d  f /  

i=Ol 

fscanf (fp2,"Xs\n",$value); / t  jump line of cam2 i/ 

fscanff fp2, wXs\n",8value~i 

while ( (valueCO1 != 'S') 88 (!f:of(fp2))) I 

fscanf (fp2, "Xs\nm,8value) I 

1 

index-cam2 = i I 

/rt read file cam3 k /  ' 
i=O1 

fscanf(fp3,"%s\n",&value)~ / f  jump line of cam3 t /  

fscanf(fp3,"%s\nwt&value); 

while ( (vslue~01 != ' S o )  88 (!feof(fp3))) I 

f scanf (fp3, "Xs\nw,8value) 1 

1 

index-cam3 = i i 

/ t  read file can4 i /  

i=O! 

fscanf (fp4,"%s\n",$va lue 1 I / f  jump l ine of cam4 %/ 

fscanf (fp4, *%s\n",8value); 

while ( (valueCO1 != 'S') 88 (!feof(fp4))) 

fscanf (fp4, "Xs\nw,8value) 1 



1 

index-cam4 = i ; 

/t read file cam5 t /  

i=Oj ' 

fs~anf(fp5,~%s\n",&value) 1 /t jump 1 ine of cam5 t /  

fscanf (fp5, *Xs\na,Bvalue) ; 

while ( (valueCO1 != 'S') &B (!feof(fp5))) ( 

cam5Cil = atoi(va1ue); 

ii-t; 

fs~anf(fp5,~Xs\n",&valnel; ' 

1 

index-cam5 = i; 

data-processing( ; 

/ ~ I H C f W % t % ~ t % t M t # t f % f H t f H f H * f f % f f % H t # # t /  

/t write line number ?/ 

fprintf (fp-outla\nSXda,line-cam)! 

1 ine-caw1 

/? write cam 1 to output file cammtot t /  

for ( i=Ol i<index-cam11 ii+) 1 

fprintf(fp~outla\n%dv,camIIil); 

1 

/t write cam 2 to output file cam,tot f /  

for ( i=Ol i<index_cam2; it+) 

fprintf (fp-out, "\n%da, cam2C i 1) ; 

1 

/t write cam 3 to output file cammtot f /  

for ( i=Oi i<index-cam31 itt) 

fprintf (fp-out, a\nXd*,cam31 i I); 

1 

/ %  write can 4 to output file camstot tf 

for (i=O; i<index-cam4; i+t) 

fprintf (fp-out, a\nXd",cam4C i I); 

3 

/ f  write cam 5 to output file cam,tot t /  

for (i=O; i<index_cam5; i++) 1 

fprintf(fp-o~t,~\n%d~~camSC ill; 

1 

/ ~ H + ) t H H W M H t H t H H t t t t t H t ) I F f W t /  

1 

fclose(fp1)~ 

fclose(fp2)t 

fclose(fp3); 

fcloselfp4)i 

fclose(fp5)f 



int count 1 

/t-/ 
/ t  cam1 +/ 

/ t t M t /  

for ( i=O, count=O~ i<index-camli i*) I 

camllil = (float)camlCil t Xcli 
if ( ( camllil < Obackl 1 $8 (camllil >= Ofrontl) 1 C 

camlCcount1 = camll il - llfrontl + add-pos-cam1 1 

count* ; 

3 

1 

index-cam1 = count 

/ H t t H H /  

/t cam2 4/ 

/ W H # W /  

for ( i=O,count=Ol i<index_cam2; itt) ( 

cam2C i 1 = (float )cam2C i 1 t Xc21 
if ( ( cam2Cil < Oback2 1 88 (cam2Cil >= Ofront2) 1 I 

ca1112Ccountl = cam2C i I - Ofront2 + add-pas-cam21 
count++; 

3 

3 

index-cam2 = count; 
/ H H W H /  

/ t  cam3 +/ 

/ w w /  
for ( i=O,count=O; i<index_cam3; ii-t) ( 

cam31 i I = (f loat)cam3C i 3 t Xc3i 

if ( ( cam3Cil < Oback3 1 88 (cam3Cil >= Ofront3) { 

cam3Ccountl = cam3C il - Ofront3 + add-pos-cam31 
counttti 

? 

3 

index-cam3 = count I 

/wtw/ 
/ f  cam4 it/ 

/ m t t /  
for ( i=O,count=O; i(index-cam4; itt) C 

cam4Cil = (float)cam4Cil t Xc41 



1 

index-cam4 = count; 
/ tH!w?H/ 

/ t  cam5 + /  

/mm/ 
for ( i=O,count=O~ i<index_cam5; itt) f 

cam5Cil = (float)cam5Cil % Xc5( 

if ( ( cam5C i I < Oback5 ) 88 (camSC i I )= Ofront5) 1 t 

cam5Ccount I = cam5Cil - Ofront5 t add-pos-cam51 
countUl 

3 

1 

index-cam5 = count; 
3 



#define 

#define 

#define 

tdef ine 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

M e f  ine 

#define 

#def ine 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

#define 

tdef ine 

#define 

#define 

Xdef ine 

Xdef ine 

#define 

DATA-PO RT 
DATA-0 I R-PORT 
D IR-INPUT 

DlR-OUTPUT 

CONTROL~PORT 

CONTROL-D 10-PORT 

BUS-PORT 

BUS-D I R-PORT 
STATUS-PORT 

STATUS-0 I R-PORT 

SPECIAL-DIR-PORT 

SPEC IAL-PORT 

END-OF-COMMAND 

6x0-OF-PARMETER 

END-OF-MESSAGE 

END-OF-STATUS 

NULL 

H-ST-SG-RX 

ST-S G-RX 

N-ST-S G-TX 

ST-S G-TX 

MAS g e  I T-o 
MAS K-B 11-1 

MAS K-B 1 T-4 

MASK-B IT-45 

ZERO 

SPACE 

BREAK-OK 

BaeM-woK 

1% CCD t /  

SET-VO LT 
START-BED-S IS 

gas ET-BRO-STS 

CLEAR 

NOT-CLEAR 

PULSE-SEL-CAM 

BITE-H 

 err^-^ 
INC-READ , . 
EWTT-DATA 

0x30 

0x34 

0x00 

OxFF 

0x40 , 

0x44 

0x50 

OX54 

0x5 1 

0x55 

0x56 

0x52 

ox00 

ox00 

OxFF 

OxFF 

Ox00 

Ox00 

0x02 

0x04 

0x06 

ox0 1 

0x02 

0x10 

0x30 

0 

' / '  

ox00 

0x0 1 

1% port d t /  

/t dir port d t /  

/t port E f /  

/t dir port E f /  

/t port A t /  

/t dir port A + /  

/ f  port B t /  

/t dir port B # /  

/t dir port C i/ 

/ f  port C t /  

0x00 

0x02 /t pulse f /  

0x04 1% pulse t /  

0x00 

ox00 

Ox08 

0x04 

ox00 

Or40 

ox00 



#define 

#define 

#define 

tdef ine 

Odef i-ne 

tdef in@ 

Xdef ine 

Itdefine 

#define 

#define 

#def ine 

tdef ine 

tdef ine 

NORKAL-DATA 0x30 , . 

PA1 L-DATA1 0x66 /.C fai 1 code (error)%/ 

FA1 I-DATA2 0x67 /f fail code (over)%/ 

/i STEPPER KOTOR f /  

DRV-FORWARD 0x30 /f bit 6 remote if hi for energize t/ 

NOT-DRV-FORWARD 0x20 

DRV-REVERSE 0x10 /t bit 5 dir of rotation %/ 

NOT-DRV-REVERS B 0x00 

MOTOR-ROLD . 0x00 /f bit 4 start motor t/ 

/f CTC t/ 

CHANNEL-0 0x10 1% CTC Address Port t/ 

CBANNEL-I 0x1 1 

CHANNEL-2 Ox 12 

CON-WRD-0 0x40 /+ 0100 1101 t/ 

TI M-CNT-0 20 

CON-WRD-I OxCF 1% 1100 I l l 1  t/ 

T 1 M-CNT- 1 250 

CON-WRD-2 Ox5F /t UlOl 1 1  1 1  t/ 

TI M-CNT-2 3 6 

/+ CONNAND %/ 

COKKAND 1 w ~ ~ a n w  

CONNAND2 *thresholdw 

COKKAND3 . "a1 i&calw 

COKNAND4 "beginw 

void mainfunc( 1; 

void init-io( 1 ; 

void EX-DATA( 1 ; 

vo id TX-DATA( 1 ; 

void select0; 

void read-data( 1 1  

void threshold( 1 I 

void endscant I 

char comaand[ l41,parameterC4IlmessageC 1301~51, status[21C5l,processt 

char read~o~t~common~specia I ,clear-f ifo, act-motory 

/t <<< end of critical region )>> t/ 

main( { 

#entry 

or# Oh 

d i 
Id spI9ff0h 

jp mainfunc 



#a sm 

i H t f  ingerrup service W t t  

orq 38h 

d i 

push af 

push bc 

push de 

push hl 

/H*+Mi.f H M H /  

1% begin counter f /  

/ W M f  * W W H  / 

/ t  CTC CHANNEL 0 t /  

Id a,040h 

out ( !Oh) ,a /f 0100 1101 t /  - 
Id a,20 

out ( IOh) ,a 

/ X  CTC CBAMNEL I t/ 

Id a,OCPh 

out (Ilh),.a 

Id 8,250 

out (Ilh),a 

/ t  CTC CHANNEL 2 */ 

Id a,OSFh 

out ( 12h) ,a 

Id a,36 

out (12h),a 

/Hi-/ 

Id a, (read-out /f ver read-out in reg e */ 

Id e,a 

Id a, (act-motor) 

or e /t  store process = read-out I active-motor value in re# h t /  
Id h,a 

/ H ~ M H - H W H 4 H . w f w + ~ m f H H H /  

Id d,OB / t  NOT-CLEAR t /  

/ S t /  Id a,04h /* BESET-BRD-STS 04 f /  

or d /if common-special = process BESET-BRO-SYS I NOT-CLEAR t /  

or h 

out (52h),a / f  reset ccd system t/ 

/ f  clear-f i fo  = (read-out A BREAK-NOK) (< 3 t /  

/ S f /  Id a,Ol / i t  BREAK-NOK a/  
xor e /f readgut A BREAK-NOK t /  



r 1 ca /t << 3 t /  

rlca 

rlca 

/Sf/ or ' h / t  common-special = process I clear-f ifo t /  

out ( 52h1, a /+ out for clear-fifo f /  

/ Id a102 /t START-BED-SYS 0 2  P /  

or d /t common-special = process I START-ERD-SYS t NOT-CLEAR t /  

or h 

out (52h) ,a / f  start for read ccd f /  

/H/ Id a,d . /% common-special = process I NOT-CLEAR f /  

or h 

out ( 52h1, a 

Id a l e  

Id (process), a / f  confirm process for checking f /  

POP hl 

ret i 

f endasm 

3 

/t (<< end of critical region >>> f /  

mainfunc0 C 

char count; 

read-out = BREAK-OK; 

act-motor = MOTOR-HOLD; 

intrmode-l( 1 ; / I t  set interrupt mode 0 t /  

for (count=O;count<I0;count++) 1 

init-io( 1 1  

for (count=O~count<fO;count~); 

endscan( 1 ; /t begin counter t/ 

while ( 1 )  

RX-DATA( ; 

select( 1; 

act-motor = MOTOR-ROLDj 

3 

3 



/tw#tm)+t/ 

/t  init port t/ 
/W&M/ 

outport(CONTROL~DIR~PORT,0x06) ; /It E2(dirIO/P) El (strobe,O/P), EO(busy, I/P)f / 

outport (STATUS-DIR-PORT, OxCC) ; 1% ooi iooi i PORT B t/ 

/% SET-VOLT, INC-READ, /FULL, /ENPTY,SEL-CAM, BYTE-1-0, REF, ENCODER E/ 

outport(SPEC1AL-DIR-PORT, D 1R-OUTPUT) ( /t oooooooo f/ 

/+ port c X,REHOTE,KOTOR-DIR,START-STEP, /CLR-FIFOIRESET,START,/BREAK f/ 

1 

RX-DATA( 1 E 

char i,temp; 

outport(DATA-DIR-PORT, D IR-INPUT) I 

i=01 -. 
do C 

out port ( COHTROL-PORT, ST-SG-RX) ( /t give HI t/ 

while( ((char) inport(C0NTROL-PORT1 L KASLBIT-0) == ZERO 1; /t HI pass E/ 

command[ i I = (char 1 inport ( DATA-PORT) ; /t read data t/ 

outpor t ~ C O ~ B O L ~ P O R T ,  N-ST-SG-RX) I /4 give LO t/ 

while( ((char)inport(CONTROL-PORT) 8 MASK-BIT-0) > ZERO 11 /t LO pass f/ 

i*; 

temp = command[ i-13; 

if (temp == SPACE) temp = END-OF-COMKANDI 

3 rhi le (temp != END-OF-COKKAND) ; 

/t read parameter part E/ 

if (comandCi-13 == SPACE) E 
command[ i-i I = END-OF-CONHAND; 

outport (CONTROL-PORT,ST-SG-RX) ; /t give HI t/ 

rhile(((char)inport(CO#TROCIPORT) 81 KASK-BIT-0) == ZERO )I/* HI pass 41 

parameter[ i I = (char) inport(DATA-PORT) 1 /t read data */ 

outport (CONTROL-PORT, N-ST-SG-RX) I /t give LO t/ 

while( ((char) inport(CONTRO1-PORT) & MSK-BIT-0) > ZERO 1; It LO pass t/ 

i + + ~  

1 .hi le(parameterCi-1 I != END-OF-PARAMETER) ; 

1 

3 

TX-DATA( 1 r 
char i,toggle,cam,temp; 

. - 



outport (DATA-DIR-PORT, D 1%-OUTPUT) ; 

for (cam=O;cam<5;ca.++) C ' 

i = 0; toggle = ZERO; 

/f 'l'X data 4/ 

do 

if (toggle == ZERO) toggle = OxFF; 

else toggle = 0; 

while (((char)inport(CONTROLIPOKT) 8 MASK-BIT-0 1 == ZERO ); /t H I  pass O/ 

outport(DATA-POR7,messageC iJCcamJ); /* write data to printer port t/ 

outport (CONTROL-PORT, ST-SG-TX) ;* 1% give BI %/ 

rhile ( (  (char)inpart(CONTROL-PORT) 8 MASK-BIT-0 ) ) ZERO 1; /t LO pass ti 

outport (CONTROL-PORT, N-ST-SG-TX) ; 1% give LO +/ 

itt; 

if (toggle == ZERO) temp = 0; 
else temp = message[ i-1ICcaal; 

1 while (temp != END-OF-MESSARB) I - 
/ f  TX status t /  

i=Oi 

do E 
while ( (  (char)inportICOW7BOL-PORT) 8 MASK-BIT-0 ) == ZERO 1 1  / t  HI pass t/ 
outport(DATA-PORT,statusC i JEcaml); 1% write data to printer port ?/ 

out port (CONTROL-PORT, ST-SG-TX) ; /t five HI +/ 

while (i(char)inport(CONTROL-PORT) a MSK-BIT-0 1 > ZERO 1; /t LO pass t/ 

outport (CONTROL-PORT, N-ST-SG-TX) 1 /4 give 10 t/ 

itt; 

3 while (statusC i-11Ccaml != END-OF-STATUS) : 
3 

3 

select0 C 

int j, convert; 

if (strcmp(command,COWDI == 0) C 

parameterCO1 = (parameterlol-'Ot)tlOO + (parametercl I-'0')tlO + IparameterCZI-'0' 1; 

convert = (int)parameterCOl 4 50; 

for (jzOij < convert; .it+) 
read-out = BREAK-NOR; /f UNBREAK t/ 

while (process == BREAK-OK) I 

read-out = BREAK-OK; / f  BKEAK FOR READING +/ 

while (process == BKEM-WOK); 
read-data( ; 

act-motor = ORV-FORWUD; /4 move head in transmitt during +/ 

TX-DA'fA( 1 ; /f transmitt data to computer t/ 

while (((char) inport(STATUS-PORT) & MASK-BIT-0) != ZERO 1; /%check end dm%/ 



act-motor = NOT-DRV-FORWARD I 

3 

3 

if (strc~p(~omand~COF(MAND2) == 0) ( 

threshold( )I 

3 

if (strcmp(comand,COMFUND3) == 0) I 

read-out = BREAK-NOKj 

rhi le (process .== BREAK-OK) : 
read-out = BREAK-OK; 

rhi le (process == BREAK-NOR): 

read-data( 11 

TX-DATA( ( 

3 

if (streap(~oaersnd~COKUANO4) == 0) ( 

while (((char) inport(STATUS-PORT) & MASK-BIT-I != ZERO) C /t check refer i/ 
% 

act-motor = DRV-REVHRSEI 

rhi le ( ( (char) inpart(STAWS-PORT 1 MASK-BIT-0) != ZERO 1 1  /#check end drvt/ 

act-motor = NOT-DRV-REVERSE j 

1 

3 

? 

read-data( C /i tranfer data to Kicrocontrol ler */ 

char i,cam,over; 

outportlBUS-DIR-PORT,DIR-INPUT); 

1% read status t/ 

for (cam=Ol cam(5l cam*) C 

outport ( STATUS-PORT, NULL ; 
outport (STATUS-PORT, PULSE-SEL-CAM) t 

outport (STATUS-PORT,NULL j 

i=O 1 

status[ i Itcam1 = (char) inport(STAWS-PORT) I 
i* j 

status[ i ICcamI = END-OF-STATUSI 

i=Oj 

if( (statusEO1Ccaml 8 MASK-BIT-45) == NORKAL-DATA ) I 

do r 
outport(STATUSgOBT,BYTEEH) I 1% read byte high t/ 

message1 i 31caml = (char inport( BUS-PORT) 1 

i*l 

outport (STATUS-PORT, NULL) ; 

outport (STATUS-PORT, BTTB-L I 1% read byte lor t/ 



messageC ilCcaml = (char) inport(BUS-PORT) ; 

itti 

outport(STATUS-PORT,WLL 1 ; 

outpor't( STATUS-PORT, INC-REM) I /f inc for next read f/ 

outport (STATUS-PORT, NULL ) I 

over = ((char) inport (STATUS-PORT) & WSR-BIT-4) I 

if (messageCi-2lCcaml == OxFF) E /f check fail data if/ 

over = 0x00; 

statusCO1Ccaml FAIL-DATA1; 

i=O; 

1 

if (i>125) E /?I check over f /  

over = 0x00; 

statusC0lCcaml = FAIL-DATAP; 
i"6; 

3 
% 

3 while (over I =  EMPTY-DATA 1; 

message[ i llcaml = END-OF-HSSAGE; 

'+ti 
1 

else aessageC0lCcaml = END-OF-MESSAGE; 

1 

1 

outport(BUS-DIE-PORT, DIE-OUTPUT) ; 

parameterCO1 = (parameterC01-'0 ' )%lo0 + (parameterr 1 I-'0' 1 tlO + (parameterC21-'0' ; 

outport(BUS-PORT, parameterC01) ; /f value of voltage rt/ 
outport (STATUS-PORT, NULL 1 I 

outport (STATUS-POET, SET-VOLT) ; /f set voltage t /  
outport (STATUS-PORT,WULL 1 

3 

#a sm 

push af 

push bc 

push de 

push hl 

/f %wit-/ 

/# begin counter t /  

/ C r t M t f t M H /  



/t CTC CHANNEL 0 t/ 

Id a,04Dh 

out ( IOh), a /t 0100 1101 f/ 

Id a,201 

out ( 10h) ,a 

/f CTC CHANNEL 1 f/ 

Id a,OCFh 

out (Ilh),a 

Id a,250 

out (Ilh),a 

/t CTC CHANNEL 2 t/ 

Id a,OSFh 

out (12h1,a 

Id a,36 

out (12h),a 

/wHt-M/ 

1 d a, ( read-out 1 / f  var read-;ut in reg e t/ 

Id e,a 

Id a, (act-motor) 

or e /f store process = read-out : active-notor value in reg h t/ 

Id h,a 

/ ~ H i t + t f + ~ H ~ ~ t ~ t t t * $ t M $ t f t f * t ~ H * * * t M f t /  

Id d,08  /t NOT-CLEAR t/ 

/ft/ Id a,04h /t RESET-BRD-S IS 04 t/ 

or d /t common-spedial = process I RESET-BRD-SYS f NOT-CLEAR t/ 

or h 

out ( 52h1, a 1% reset ccd system t/ 

/t clear-fifo = (read-out A BREAK-NOL) < <  3 t /  

/M/ Id a,01 /X BREAK-WOK t/ 

xor e /t read-out A BREAK-WOK t/ 

rlca /f. < <  3 t/ 
rlca 

rlca 

/ H /  or ' h /t cornon-special = process I clear-f ifo f/ 

out ( 52h), a /* out for clear-f ifo f/ 

/**I Id a,02 1% START-BRD-S IS 0 2  f/ 

or d I t  common-special = process 1 START-BRD-SYS I NOT-CLEAR it/ 

or h 

out ( 52h), a /f start for read ccd f/ 

/H/ Id a,d /t comaon-special = process ; NOT-CLEAR rC/ 

or h 



out ( 52h1, a 

Id a le  
Id (process) ,a . If confirm process for checking t /  

pop h l  ' 

POP de 

POP bc 

POP af 
e i  

tenda sm 
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