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PORAMASTE JINUPUN : FLAT METAL SHEET IMAGE SCANNER.
THESIS ADVISOR : ASSOC.PROF KRISADA VISAVATEERANON.,

123 pp. ISBN 974-584-336-9

This thesis presents design and censtruction of a flat metal sheet image scanner, which s
a maior tool for automatic inspection of a punched meétal sheet by using microcomputer. It can read
the image of a metal sheet up 1o the maximqm dimensionof 1X 2.4 X 003 meter This machine
utilizes linear image sensors for.seanning imaﬁa data along the width and uses a pulse motor driving &
worm gear for moving the neéad assembly alang the length of the metal sheet. By using 5 cameras,
one scan line data can be_.mgﬂsgd of Zﬁﬂﬂﬁ pixels.  The data compression technique in reducing
the image data is the extraction of the edge pas:hnn of holes along a scan line.  Image data from 5
cameras zre combined, compensated and ‘calibrated by using a designed calibration program.  The
developed prototype has @ maximum absolute aécurac'f of 0.6 mm and 508 dots per inch resolution.

Aind the scanning time for a'full Size metal sheet is about 20 minutes.
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File SYSTEM.CFG

Xc1=1.0315
Xc2=1.0315
Xc3=1.0355

Xc4=1.0380
Xc5=1.0385
Yshift1=8
Yshift2=2
¥shift3=0
Yshift4=3
Yshift5=3
Ofront1=491
Oofront2=491
ofront3=509
Ofront.4=480
Ofront.5=494"
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(vuIn 91)

oo . N
2) ADDFILE.C LﬁuTﬂTun1n11u1ﬂ5 5 1u£ NTaIInALAUN VUK R T ane
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(YUIN 106)

> 4 4 i 1
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ginclude
#include
ginclude
ginclude
tinclude
#include

tinclude

gdef ine
#def ine
gdefine
sdefine
#define
g#define
$define
#define
tdef ine
tdefine
tdefine
#define
#define
tdef ine
#define
gdefine
gdefine
gdefine
I
#define
#define
#define
tdefine
#define
#define
#define
#define
tdefine
gdefine
tdefine
#define
#define
#define
tdefine
#define
k4

{(stdio.h> a1
<dos.h>

(string. h?

<graphics.hy

(stdlib.h>

{conio.h?

<alloc.h?

ZERO 0200
BUSY 0x80
STROBE 0xFF
NOT_STROBE 0x00
END_OF _COMNAND $x00
END_OF_MASSAGE 0xFE
END_OF_STATUS  OxfF

COMMAND 1 "scan”
COMMANDZ "threshold” g
COMMAND3 "alikcal®
COMMARDA *begin”
X MK 69
T_KIN 189
¥_MAX 173
X_AXS 209
TEN_CN 19
ONE_M 100
POINT_MAX 5000
COLOR %/

EGA_BLACK 0
EGA_BULE 1
EGA_GREEN 2
EGA_CTAN 3
EGA_RED 4
EGA_MAGEHTA 5
EGA_L IGHTGREY 7
EGA_BROWN 20
EGA_DAREGREY 56
EGA_LIGHTBULE 57

EGA_L IGHTGREEN 58
EGA_LIGHTCYAN 59

EGA_LI1GHTRED 60
EGA_LIGHTMAGENTA 61
EGA_TELLOW 62
EGA_WHITE 63
EETBOARD CODE #/



8define LFARROW 75

#define RTARROW 77
tdefine UPAREOW T2
#define DNARROW 80
f# draw key #/
8define KEY_XWIDTH 20
gdefine EEY_TWIDTH 20
#define KETI_XADOR 535 /% |eft arrom &/
#define EEYI_YADDR 300
tdefine EETZ_XADOR 585 /E right srrow ¥/
#define KEYZ_TADDE 300
¢édefine KEY3 XADDE 560 /& up appow £/
gdefine EKET3_TADDE A k]
¢define EET4_XADDE 560 /% down arcow &/
#define KEY4_YADDE 300
/& function #/
find_poct( )y \
tx_datal)}
rr_data(};
ali_n_call)}
graphl )
rulel)y
helpwindow(]}
menul )}

page_menul )}
confirm_runi)j
confirm_exiti);

Litlewindow! )}

FILE #fpl.#fp2,fpd,afpd, 2iphy

unsigned int  data(51(401,index(51}

int extend = 100,value = 100, lon¢_size}

unsigned int . data_port,strobe_port,busy_port;

unsigned char command(14],macsage(51(130],status(51[2];

unsigned char cam=0}

int GraphOriver = VGA,GraphMode = VGAMED;
int position=0:

maint) {
clescrl)y

find_port();
initgraph(&GraphDriver,4GraphNode,*" )}

- 4



cleardevice(l}

menul )

closegraph();
} L]

find_port() {
int addr_prn}

addr_prn = peek(0x40,0x08); /% addr printer port in bios #/
date_port = addr_prn}

busy_port = addr_prn+ L}

strobe_port = addr_prn + 2

outportbistrobe_port,STROBE); % dive LO &/
L
-
Lx_datsl)
char i}
i=0
do (
while { (inportb(busy_port) & BUST) 3 KULL )4 /% Hl pass #/
outportbidata_port,command( i)} /% write data &/
outporthistrobe_port, NOT_STEOBED; /% give Hl &/
while ( C(inpartbibusy_port) & BUSY) == HULL 1} /% L0 pass ®/
outportb(strofie_port STROBEY] % dive LO &/
i+

} while (commandCi-11 != END_OF_COMMAND)}
outportb(data_port,0xFF): /% hold up #/

rx_datal) (
unsigned cher.  i.Logdlesel_cam;

index[0]=index(1]=index(Z]1=index(3]1=index(41=0; /% count amont of data %
for (sel_cam=0jsel_cam{5isel_cantt) {

i=0;todgle = IERD;

/% RX DATA &/

do (
toggle = *toddle;
outportbistrobe_port,NOT_STROBE); /% give HI %/
while { (inportbibusy_port) & BUSY) > NULL ); /% Hl pass ®/
massagelsel_cam](il = inportbidata_port)} /% read dala ¥/

outportbistrobe_port,STROBE}} & give L0 #/



while { (inportb(busy_port) & BUSY) == NULL ) /% L0 pass #/
i+
if (bogdgle == ZERO) (
datalsel _cem1(i/2-1] = (((unsigned int)massa¥elsel camlli-2] << §)1
(unsigned int)massagelsel_camlli-1] )}
datalsel_caml[i/2] = 1ERD;
index(sel_caml++|
}
} while { (messagelsel_cemlli-1] & toggle) I= END_OF_MASSAGE )y
/% BX STATUS &/

i=0;

do {
outporth(strobe_port ,NOT STROBE) | /% give HI #/
while ( (inportbibusy_port) & BUST) > NULL 1} /% H| pass ¥/
status(sel_cem][i] = inportb(data_port )| /% read data &/
outportb(strabe_part ,STROBE) | A\ /% give LD &/
while ( (inportb(busy porct) & BUST) == NULL )y /% LD pass ¥/
i+

} while (status(sel _camlfi-I] != END_OF_STATUS);

ali_n_call) {

cher key = NULLj

char drawpage = IERD|
char walue_strl41;
int  page=0j

setvicualpadelpage)}

setact.ivepade(l-page)| /% sel active page for write ¥/

do {
setfillstylell,EGA_LIGHTGREY) |
bar(0,0,639,349)) /% external frame %/
setfillstylel(l,EGA_BLUE)}
bar(9,9,630,340)} /% internal frame ¥/
sebfillstyle(]l,EGA_LIGHTCTAN) |
bar(24,94,614,244)} /% external frame display ¥/

setcolor(EGA_LIGHTCYAN) )

settextstyle(0,0,2))

outtextxy(X_MIN,40,"Netal Sheet |mage Scanner System®™)|
settertstyle(2,0,7))

sebfillstyle(l,EGA_DAREGRET)

bar(29,99,609,239) /% freme display %/

24



rulel)} 95
sebcolor (EGA_LIGHTGREEN) §

if (extend == ONE_N) outbextxy(X_NIN+235,T_MIN+29,"(cm)")}
if (extend == TEN_CN) outtextxy (X_MIN+235, T _MIN+29,"(=m)*)}
/% key command #/

/% left &/

setcolor(EGA_LIGHTRED)} outtextxy(X_MIN+50,259,~Z00N")}
setcolor (EGA_WHITE) jouttextxy(X_MIN+BT,259,"1")¢
setcolor(EGA_LIGHTRED) joubtextxy(X_MIN+93,259,"H");
setcolor(EGA_LIGHTRED) jouttextxy (X _MWIK+50,279,"Z00K")y
setcolor(EGA_WHITE) jouttextxy(X_MIN{B7,279,"70")}

setcolor (EGA_LIGHTRED) jouttextxy(X_MIN+95,279,°UT");
setcolor (EGA_LIGHTRED) jouttextxy(X_KIN+50,319,"E");
sebcolor(EGA_WHITE) jouttextxy(X_MIN+59,319,"X");
setcolor(EGA_LIGHTRED) ; outtextxy(X_NIN+66,319,%1T");

/% right &/ A
setcolor(EGA_LIGHTRED )i outtextxy(X_NIN+300,259,"CAN®)}
setcolor(EGA_WHITE) joutbextxy(X_MIN+327,259,%1% )¢
setcolor(EGA_LIGHTRED)| outtextxy(X_NIN+300,274,"CAN")}
setcolor(EGA_WHITE) joubbextxy (X _NIR+327,274,%2")
setcolor(EGA_LIGHTRED){ outbextxy(X_NIN+300,289,"CAN")|
setcolor(EGA_WHITE) jouttextxy! X_MIN+327,2689,%3")y
set.color(EGA_LIGHTRED)} outtextxy(X MIN+300,304,"CAN");
setcalor(EGA_WHITE) joubtextxy (X_NIN+327,304,%4%);

setcolor{ EGA_LIGHTRED); outtextxy(X_MIN+300,319,*CAN");
setcolor(BGA_WHITE) jouttextxy(X_MIN+327,319,%5");

[ EHEER R R R R R R R/
setvisualpage(l-pagely
setactivepage(page)} /% set active page for write %/

drawpege = “drawpage}
} while (drawpage !'= IER01}
while ( (strcmp(commend,COMMAND3) == 0) && (key 1= 'x') ) {

setactivepage(l-page) /% get active page for write ¥/
rx_datal)

/43343 E key board management BEREEEE/

key = NULLj /% clear keyboard ¥/

if ( kEbhit() '= 0 ) key = getchi)}
if (key '= NULL)
if ( key == '0') extend = 100 /% zoom out ®/

if { extend == 100 ) position = 0f /% zoom out not select section #/
if ( key == *i') {

extend = 10} /% zoom in #/

position = 0}



if
if
if
if
if
if

if

if

( key == '1'}) cam = 0} 96
( key == "2') cam = 1}

( key == '3') cam = 2}

{ key == '4') cam = 3}

{ key == '5') cam = 4|

( extend == 10 ) {

if ( (key == LFARROW) && (position » 0) ) position -= 100}

if ( (key == ETAREOW) &% (position < 300) ) position += 100§

{ (key == UPARROW) &% (walue ¢ 255) ) {

valuet+= 1}

strcpy{command, *threshold/")}

command[ 12] = valueX10+°0"} /% add ZER0 lead char #/

command{11] = ((valueXi00)-(valueX{0))/10+'0"}
command( 10] = ((valueX|000)-(velueX100))/100+'0"}

command(13] = NULL; L
tx_datat)y
{ {key == ONAREOW) &8 (walue ) 0) ) {

value-= 1}

strcpy(command, "threshold/"))

commandl (2] = valueX10+'0"} /% gdd IERO lead char %/
command( 1] = ((valueX100)-{valueXi0})/10+'0";
command( 10] = ((valueX1000)-(valueXl00))/100+'0";
commend( 3] = NULL;

tx_datal)}

}
if ( key = 'x' ) _strcpyicommand,®alilcel”)|
else - strcpy(command,” ") /E give scanner Lo stop B/
tx_datal)}
setfillstyle(l,EGA_DARKGREY){
bart29,99,609,239)} /% frame display &/
rulel)}
setcolor(EGA_LIGHTGREEN))
if (extend == ONE_N) outtextxy(X_WIN+235,T _WIN+29,"(cm)®);
if (extend == TEN_CN) outtextxy(X_NIK+235,T_MIN+29,%imm)")]
if textend == 10} outtextxy(375,104,*\n ZOON")}
if (cem == 0)
outbtextxy(360,114,%CAN 17))
if (cam == [)
outtextxy(380,114,"CAN 2")§
if (cam == 2)
outtextxy(380,114,"CAN 3")}



if (cam == 3)
outtextxy(380,114,"CAN 4°)§
if (cam == 4)
outbextxy(380,114,"CAN 5°))
setcolor(EGA_TELLOW);
sprintf(value_str,"%d",valuel} /% displey threshold value #/
outtextxy(545,104,value_str)}
outtextxy({450,104,"\n THRESHOLD"){
/% status of data buffer in scanner #/
setcolor(EGA_LIGHTEED) ;
if ( (status(camlCO] == 0xb6) ! (status{caml(0] == 0x67))
setcolor(EGA_LIGHTCTAK)}
if (status(cam](O] == 0x66)
outtextxy(70, 04, *\n STATUS | DATA EEROR®);
if (status(caml[0] == 0Ox&7)
oubtextxy(70,104,"\n STATUS | DATA ﬂF!F'};
setcolor(EGA_L IGHTRED) |

}
else {
if ((statuwsfcam]{O0] & 0x30) == 0x10) (
outtextxy(70,104,"\n STATUS | BUFFER FULL"®){
outtextxy(70,114,"\n NENORT NOT ENAUGH FOR WORE SHEET");
}
if ((statuslcam](0] & 0x30) == 0x20) {
outtextxyl70, 104, \n STATUS | BUFFER EMPTT*)}
outtextxy(70,114,"\n CAN'T SEE OR NOT WORK SHEET=)}
1
if ((statusfcam]0] & 0x30) == 0x30) (
oubbextxy(T0, 104,"\n STATUS | DATA I[N BUFFER®)y
if (datalcaml(1] '= LERO) sraphi)}
}
}
/4e388E set visual page for displey HEEREddR/
setvisualpade(|-page)}
if (page==1) page=0j
else page=l}

}

setactivepagel(0)}
cleardevice()}

graph()



char i,number(71;
int zstart,ystart,xend,yend;}
char tovgle,over=0;

i=0; toggle=IERD}
if (position > 0) (
while ( (datalcam](i] ¢ (position}®5) &% (datalceml{il '= WULL) ) (
i++; todgle = “Loggle;
1
if (i > 63) over=ly
if (over == 0] (
xend = (10%datalcamlil)/extend+X_MIN-(position®5)}
if (xend > X_MIN+POINT_MAX/10) |
xend = X_MIN+POINT_MAX/10;
over = |} /% over range %/
¥
if (xend >= X_NIN) €
if (toggle == LERO) ystart = yend = T NIN;
else  ystart = yend = T_MAX;
sebcolor EGA_LIGETBLUE) ;
line(X_MIN,ystart,xend,yend)}

Y

b
else over = Ij /% under range ¥/
}
}
/% draw &/

if (over == 0) (
setcolor{ EGA_LIGHTHAGENTA)
do (
xstart = zend = (I10%datalcamllil)/extend+X_MIN-{position#5);
if (xstart ¢ X_MIN+POINT_NAX/100 1
if (Loggle==1ERD) { ystart = Y_NIN{ yend = T_MAX; } /% edde &/
else [ ystart = T _MAX; yend = T_NINj )}
linelxstart,ystart,xend, yend)
if (datalcaml(i+]I>datalcamlfil) { /% width value %/
if (extend == 10)
sprintf(number,*%4. 1", ((float)(datalcam]li+]]-datalcamilil})
f(2%extend) )}
else
spriotf{number,"%4.2F",((float)(datalcemlli+]]-datalcamIlil))
/(2%extend) )}
settextstylel2,],7T)}
outtextxy(xstart+15,¥_NAX-50,number)}
settextstyle(2,0,7)}



! 99
if (toggle==IER0) ystart = Y_MAX)
else ystart = T_NIN;
xend = (10kdatalcam](i+]])/extend+X_MIN-(position#5)}
if (xemd > X_MINHPOINT_NAX/10) (
zend = X_MIN+POINT_MAX/104

over = |}

if (xend > 0) /4 line #/
line(xstert,ystart,xend, yend) §

if lover I= 1) { /% not over ¥/
if (boggle==IERO) [ ystart = ¥ NAX: yend = Y _MIN{ } /% edde %/
else { ystart. = T _NIN; yend = Y_MAK; }
rstart = zend)
line(xstart,ystart, zend, yend)

}
toggle = “Loggle|
i+
xend = (10%datalcam]lil)/extend+X KIN-(positioni5)
} while ( (datalcamlli+1] '= IERO) &8 (datalcam][i+l] <= 5000)
8% (xend <= X_MIN+POINT MAX/10))}

rulef) {

char i,s(6],teny
int xstart,ystart,zend,yend]

xstart = X_MIN} xend = X_MIK+POINT_NAX/10¢
ystart = yend = X_AXS}
setcolor(EGA_YELLOW))
line(xstart,ystart,xend, yend)}
for (i=0,ten=0]i{=POINT_MAX/S50ji++) (
xstart = xend = X_MIN+(i%5))
if (i==(TEN_CN#ten)) { ystart = X_AXS-4; yend = X_AXS+d{
sprintf(s,"%3. 1", (float)(i+position)/4)y
setcolor(EGA_RED)}
outtextrylzstart-7,X_ANS+6,5))
tent+t]

else { ystart = X_AXS-2] yend = N_ANS+2} }
setcolor(EGA_CYAN) |



line(xstart,ystart,xend, yend) | 100

L]

helpwindow() |

/% help page | &/

page_menul )|

setcolor(EGA_WHITE)

outtextxy(235,110, % HELP =22");

outtextxy(50,130,"Welcome to the Metal Sheet Image Scanner System., Before you run®)j
outtextxy(50,140,"this system you must be turn on Scanner wachine. After,you cen use®)
outtextxy(50,150,"facility of system: ")}

outtextxy(50, 170, "COMNAND LIST")}

outtextxyl(50, 180, "scan use to start scanning®)j
outtextxy(50,190,"alignment & cnlihrlﬂg use to alignment and calibration®)}
outtextxy(50,200,*begin use Lo move position of head-reader”);
outtextxy(50,220,"Press gny key to continue®)|

getchl)}

page_menul )}

/% help page 2 %/
setcolor(EGA_WHITE)}
outtextxy(50, |10, "COMNAND LIST:");

outtextxy(50,130,"threshold use ko adjustly level of threshold”);
outtextxy(50,140,"zoo0m in use to see description of work sheet”™)|
outtextxy(50, 150, "z008 out use to see cover all of work sheet”);
outtextxy(50, 160, "exit use to exit to main menu®)j}
outtextxy(50,170,"quit use to exit to DOS")}
outtextxy(50,1680,"caml..cam5 use for select cem in alifcal mode®)}
outtextxy(50,190,%" )}
outtextxy(50,220,"Press any key to continue®)j
getch()}
page_menu(}]

}

menu() {

char func_key)
char confirm,line_number(6],number(31}
int i,Jj.converty

confire_run()}

confirm = getch()}
while ( confirm == 'y') ({ /% confirm start and end system #/



helpwindow()} 101

strcpy(commend, *threshold/100%)) - /% default value %/
tx_datal)}
titlewindow( )
do
func_key = NULLj
if ( kEbhitt) '= 0 ) func_key = detchi); .

if ( func_key == "a') ( /% alignment and calibrate %/
strcpy(command, "alifcal™)}
tx_datal}]
gli_n_call)y
titlewindow( )}
1
/% move head to bi¥in #/
if ( func_key == 'b') {
strcpy(command, *begin® )y
tx_datal)y
setfillstyle(],EGA_DAREGREY)
bar(29,99,609,239) /% frame display &/
outtextxy(50,120,"Please wait for set head to begin.....")} I
tx_datal)y i
setcolor(EGA_DAREGREY)
outtextxy(50,120,"Please wait for set head to Beginiu...")}
setcolor(EGA_WHITE){
outtextxy(50, 120, *Now, head reader gt _on starting peint*);
outtextry(50,180,"Press any key to continue®™)| -
gebchily
titlewindow( )} =
}
/# start scanning ¥/
if ( func_key == 's') i
cleardevicelll
page_menul)}
outtertxy(50,120,"Please enter long size in CM unit (MAX 240 CM)®)j
j = 0¢ynumber(0] = number(1] = number(2] = '0'}
do {
number(j] = getchl)}
if ( (number(jl >= '0°) &% (oumber(jl <= *9%) ) (
sprintf(]ine_number,"%ic”,number[jl)}
outtextxy(300+( j#3),150, ] ine_number)}
jHi
if (numberl0] == "0") {(
setfillstyle(],EGA_DAREGREY))
bar(29,99,609,239) /% frame display &/



outtextxy(50,120,"not enter zero lead other number®)g 102

=0

}

TSR
setfillstylel],EGA_DARKGREY);
bar(29,99,609,239); /% frame display &/
outtextxy(50,120,"Plesse enter long size 3 digit in CN umit®)j
i=0

}

}
} while (numberlj] != 0x0d){ /% check key return #/
number( j1 = 0x003
if (g==1
long_size=(number[0)-"0");
if (j==12)
lun[_!tll’(l!lﬁ!#[ﬂl"ﬂ'liiﬂ*flulﬁlrfif“'ﬂ'lI
if (j=1
long_size=(number(01-'0')%100+inumber(11-"0" %10+ (nunber(21-'0")}
if (long_size > 240)

long_size = 04 /& MAX RANGE =/
setfillstylel!,EGA_DAREGREY)
bar(29,99,609,239); /% frame display &/

stropy(command, *scan/") |
command(7] = long _size®l0+'0'} /% add ZERQ lead char ®/
comeand(6] = ({long_sizeXi100)-{lon¥ sizeX10)) /10410

command(5] = ((long_sizeX1000)-({long_sizeX100))/100+'0";
command[ B8] = NULL;
tx_data()}

sebcolor (EGA_WHITE))

outtextxy(50,120,"Please wait for duration time of scamming.....”)|
convert = long_size # 50}

/% duration of scanning ¥/

fpl = fopen(®caml,scn”,"w")}

fp2 = fopen("cam2,scn™,"w"}}

fp3d = fopen(*cam3.scn”,*w")}
fpd
fps
for (j=0}j ¢ convert} j++)

sprintf(1line_number,*%3d CN*, j#2/100+1)3/% disp thresh value %/

sebcolor(EGA_WHITE)

ou textxy(300,150,]ine_number);

rr_datal);

if (j==10)1(

fprintf (fpl,"File_caml.scn®)f /% title file %/

fopen{*camd.scn”, "w" )
fopen("cam5.scn™, "w")}



fpriotf (fp2,"File_cemd.scn")j
fprintf (fp3,"File_camd.scn™)}
fprintf (fpd,"File_camd.scn")}
fpr}ntf (fp5,"File_cem5.5cn")}

}

/% Litle file %/
/% bitle Pile #/
/& title file &/
/% title file #/

fprintf (fpl,*\nS %d",j+1)y /% seperate line ¥/
fpriotf (fp2,"\nS %d",j+1)y /% seperate line &/
fprintf (fp3,*\nS %d",j+1)} /% ceperate line &/
fprintf (fpd,"\nS %d",j+1}4 /¥ seperste line 4/
fprintf (fp5,"\nS %d~,j+l1)1 /% seperate line #/

for (i=0)idindex[0]it+) {

fprintf(fpl,*\n%d*,datal01(il)}

}
for (i=0ji<indexi1]}i++) (

fprintf(fp2, "\nX¥d*,datal11[il}}

}
for (i=0}idindex(21i++) {

fprintfifp3, "\nld" ,datal21[i1)}

}
for (i=0jiCindex(31}itt) (

fprintf(fpd,"\nXd",datal 1[il)}

}
for (i=0)i<index[4]yis+) (

fprintf(fp5,"\n%d™,datal41[il);

}
setcolor (EGA_DAREGREY )}
outtextxy(300,150,ine_number)}
}
fclosei(fpl)y
felosei{fp2hy
fclose(fpdlg
foclose(fpd)g
fclosei(fp5l|
setcolor(EGA_DAREGHEY) |

outtextxy(50,120,"Please wait for duration Lime of scamning.....")}

set.color (EGA_WHITE)

outbextxy(50,120,"Please wait for move back to begin....."1}

strcpy(commend, "begin®)|
tx_datall}
delay(2000)}
setcolor(EGA_DAREGREY) )

oubtextxy(50,120,"Please wait for move back to begim.....")}

setcolor(EGA_WHITE)}

/% move head come back &/

outbtextxy(50,120,"Process is completed”))
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outtextxy(50,180,"Press any key to continue®)j 104
getchi )}
titlewindow()|
s 0
/4 end scanning &%/
if { func_key == 'h') |
helpwindow( )}
Litlemindow()}
1
if ( func_key == 'q') strcpy(command,”quit®);

} while (strcmplcommand, "quit®) /= )y
confirm_exibti()}

confirm = getchi)]

if (confirm == "y') confirm = NULL:

else confirm = 'y'}

page_menul) {

/& menu &/

setvisualpage(0)}

setact ivepagel(l); /% set active page for write #/
setfillstyle(!,EGA_LIGHTGREY )}

bari0,0,639,349); /% external frame £/
setfillstylel i, EGA_RLUE)}

bar(9,9,630,340); /% internal freme &/
sebfillstyle(l,EGA_LIGHTCTAN)}

bar(24,94,614,244); /% external frame display &/
setfillstyle(],EGA_DAREGREY);

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

fREREERERE menu description BREERREEER/
setcolor(EGA_LIGHTCTAN

sebtextstyle(0,0,2);

outtextzy(X_MIN,40,"Meta] Sheet Image Scanner System®)}
settextstyle(2,0,7)4

/& left function &/

setcolor (EGA_WHITE) joutbextxy(X_WIN+50,259,"A")}
setcolor(EGA_LIGHTEED)} ocutbtertxy(X_NIN+59,259,"lignment & calibrate®)}
setcolor(EGA_WHITE) jouttestxy(X_MIN+50,279,"5")}
setcolor( EGA_LIGHTRED) jouttextxy(X_MIN+59,279,"can”)}
setcolor(EGA_WHITE) jouttextxy(X_NIN+50,299,%B*);
setcolor(EGA_LIGHTRED) j outtextxy(X_NIN+59,299,"egin®)}
setcolor(EGA_WHITE) jouttextxy(X_MIN+50,319,"H"};
setcolor(EGA_LIGHTRED) jouttextxy(X_NIN+59,319,"elp®)}



/% right function #/ 105
setcolor (EGA_WHITE) jouttextxy(X_MIN+300,319,%2")}

setcolor(EGA_LIGHTEED) jouttextxy(X_NIN+309,319, "uit")}

JHREEEE R R R R R R R R R AR R ESNEE/

setvisualpage(l)) /% set visval pade for display #/

confirm_runt) {

page_menu(l}

setcolor(EGA_WHITE)}

outbextxy(50,130,"1f you want to run bLhis program. You must be*)
outtextxy(50,150: "confirm by press 'T' key or amny key to force.”)j

confirm_exibt() {

page_menul)}

setcolor (EGA_WHITE)

outtextzy(50,130,"If you want to erit from this program. You must be®)j
outtextxy(50,150,%confirm by press 'I' key or any key to force.”)|

titlewindow() {

/% bext menu &/

page_menul )}

setcolor(EGA_WHITE);

outtextxy(50,130,%1f you want to run any funcbion., You cam select®™)}
outtextzyi50,150,"by press highlight hot key.™)



ginclude {stdio.h’ 108
ginclude <stdlib.h>

#define [DOT_PER_CN 200

FILE #fpcy

int cami[64],camZ(64],cama(bd],camé[64],camibd]}

int index_cam!,index_cam2,index_camd, index_camé,index_cam5;
int line_cam=I}

int add_pos_caml,add_pos_cam2,add_pos_cam3d,edd_pos_camé,add_pos_cam5i
char configl] = "system.cfg";

int i}

int chj

char value(301;

float Xcl,Xc2,Xcd,Ncd,Xchj

int Ofrontl,0front2,0front3,0frontd,0fronts;.

int. Oback!,0Oback2,0back3,Obackd,Oback5;

int Tshiftl,Yshift2,Yshiftd,Tshiftd,Yshift5]

read_configll}
sccess_cam_filel);
date_processing()}

maini)

read_configl)}
access_cam_file()j

read_configi) {

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

i=0y
while ((ch = getcifpc)) 1= EOF)
if (ch == '=") {

fscanf(fpc,"%s\n",bvaluel}

if (i==0) Xcl = atofivalue)j

if (i==]) Xe2 = stofivalue)y

if (i==2) Xc3 = atofivalue)y

if (i==3) Xcd4 = stof(value)]

if (i==4) Xc5 = stof(valuel}

if (i==5) Tshiftl = atoil(valuel}
if (i==6) Tshift2 = atoilvaluelj



if (i==7) Tshift3
if (i==8) Tshiftd = atoilvalue)}
if (i==9) Tshift5 = atoil(valuel)
if (i==10) Ofromt! = stoilvalue)}
if ti==11) Ofront2 = atoilvalue)y
if (i==12) Ofrontd = stoilvalue)}
if (i==13) Ofrontd = atoilvalue)}
if (i==14) Ofront5 = atoilvaluel;
i++
}

fcloselfpc)y

}

else

atoilvalue)) 107

printf{"error in opening file.")§
/% end of line scan #/
Obackl = Ofromt! + (20 % DOT_PER_CM)}

Oback2 = Ofront2 + (20 % DOT_PER_CN){
Obeckd = Ofromt3 + (20 & DOT_PEE_CM)}
Obackd4 = Ofrontd + (20 % DOT PER_CM);

Oback5 = Ofront5 + (20 % DOT_PER_CK)y
add_pos_caml = 0§

add_pos_cam2 = 4000}

BO00Y

add_pos_camd = 12000}

add_pos_camd = 60003

/% reference for connect data &/

add_pos_cam3

access_cam_filel) {

FILE #fpl,#fp2,%fp3,8fpd, $fp5,3fp_outy

fpl = fopen(®ceml.scn”,"r")}

fp2 = fopen(”camZ.scn”,"r")|
fp3 = fopen(®cam3.scn®,"r")}
fp4 = fopen!(“camd.scn®,"r")|
fp5 = foper("camS.scn”,"r")}

fp_out = fopen(®cam.tot™, ")}
fscanfifpl,"¥s\n",&value)j /¥ return for title name #/
fecanf(fp2, "%s\n",bvaluely

feca fifpd, "%s\n",&value)}

fecanf(fpd, *Ys\n" bvaluely

fscanf(fp5,"%s\n",dvaluely

fprintf (fp_out,"FILE_cam.tot®}} /% title File #/



fscanf(fpl,"%s\n",&value)}
fscanf(fp2,"%s\n",&value)}
fscenfifpd,"¥s\n",4valuel;
fscanf(Ppd, "¥s\n",Avaluel]
fecanf(fp5, "%s\n",Gvaluel}

/% feed drain #/
/% feed drain #/
/% feed drain ¥/
/% feed drain #/
/% feed drain %/

SRR R R R R R R R R R R/

/& yse Tshift for feed shift to drain &/
/% read file caml &/
for (i=03i ¢ Tshiftlpi++) {

fscanf(fpl,"%s\n",ivaluel} % jump line of caml ¥/

fscanf(fpl,*%s\n",dvaluel}

while ( (valuel01 1= 'S') 28 ({feof(fplil)) (

fscanf(fpl,"%s\n"y8valuel;

}
/% read file cam2 %/
for (i=03i ¢ Tshift2ii+#) {

fscanf(fp2,*ts\n",bvslue)} /% jump line of camZ B/

fscanf(fp2,"%s'\n”, bvaluely

while { (valuel0] != '5°) && ('fecf(fp2h)) [

fscanf(fp2,"%s\n",Evalue)}

}
/% read file cem3 #/
for (i=0}i < Yshift3pi+r)

fscanfifp3, "Ss\n",Evalue)} /% jump line of camd #/

fscanf(fpd,"%¥s\n”, bvaluel;}

while ( (valuel0] '= 'S') && (!'feofifp3))) (

fscanf(fp3d, "Xs\n",bvaluel}

]
/% read file camd ¥/
for (i=03i ¢ Yshiftd;i++) {

fscanf(fpd4, *¥s\n",Bvaluel} /% jump line of camd &/

fscanf(fpd,"%s\n",&value)}
while ( (valuelQ] '= "S') &% ('feof(fpd))) (
fscanf(fpd,"%s\n", kvalue)]

}
/% read file cam5 #/
for (i=0ji < Yshift5ji++) (

fscanf(fp5, "%s\n",Evaluel} /% jump line of cem§ &/

fscanf(fp5, "Xs\n", &valuel|
while ( (wvaluel0] != 'S') && (!feofifp5))) {

108



fscanf(fp5,"¥s\n",Avalual]

}
fHFHH B R R/
while { (!feaf(fpl)) &% (!fecf(fp2)) &R (!fecf(fpd)) &8 (!feof(fpd)) &8
(Vfeof(fp5)) ) { /% check end of file of five cam &/
/% read file caml ¥/ /% final line may be loss becouse it have %/
i=0) /% line non transition data &/
fscanf(fpl,"%s\n",dvalue)} /% jump line of caml &/
fscanf(fpl,"%s'\n" ,Avalual|
while ( (valuelO1 != °S") @& (lfeafifpl))) {
caml[il = atoilvalue)}
i+
fscanf(fpl,"%s\n", dvaluely
1
index_caml = i}
/% read file cam? &/
i=0y
fscanf(fp2,"%s\n*,4value}; /% jump line of cam2 &/
fscanf(fp2,"¥s\n",&valual}
while ( (walualO] '= '5*) & (!f-afifp2))) (
cam2(i] = atoilvaluel}
i+
fscanf(fp2,*%s\n" dvaluel}
}
index_cam2 = i}
/% read file camd &/ >~
i=0y
fscanf(fp3,*ts\n”,&valuel); /% jump line of camd &/
fscanf(fpd, "%sin",dvalual}
while ¢ (value(0Y *= *5') & (!feofifpd))) [
camdlil = atoilvaluely
i+
fscanf(fpd, "¥s\n",&valuel}
}
index_cam3 = i}
/% read file camé ®/
i=0y
fscanf(fp4, "%s'\n”,Gvaluelt /&% jump line of camd ®/
fscanf(fpd, "%s\n",Avalualy '
shile ( (valueC0] t= 'S*) &% (!fecfifpd))) (
camdlil = atoilvaluel;
i+
fscanf(fpé, *Ts\n", valuel)}
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}

index_camd = ij
/% read file camd ¥/
i=0; '

fecanf(fp5,"%s\n",bvalue)j /% jump line of camb %/
fscanf(fp5,"%s\n",Gvalue)}
while ( (value(0] != *5") && ('fecf(fp5i)) (
cam5[i] = etoilvaluelj
i+
fscanf(fp5,"%s\n",Evalue)}
}
index_cam5 = i}
date_processing()}
SR R R A L E R R R R R R/
/% write line number %/
fprintf (fp_out,”\n5%d", line_cam!|
|l ine_cam+}
/% write cam | to subtput file camitot #/
for (i=0ji<{index_camlji++) (
fpriontf(fp_out,"\n2d",camllill;
}
/% write cam 2 to output file cam.Lol &/
for (i=0jidindex_cam2ji~+) (
fprintf(fp_out,"\n%d",cam2lil}}
} )
/% write cam 3 to ocubtput file cam,tot %/
for (i=0ji(index_camd}it+t) {
fprintf(fp_out,"\n¥d”,camdlil)}
1
/% write cam 4 to output file cam.bot %/
for (i=0}i{index_camdji+t) {
fprintf(fp_out,"\n%d",camd(il)}
}
/% write cam 5 to oubtput file cam.tob &/
for (i=0fi{index_cam5ji++)
fprintf(fp_out,"\n¥d*,cam5lil)}
1
SHFEHEHHHEH I HH P R e/
}
fcloselfpl)g
fclose(fp2)y
fclose(fpd)}
fclose(fpd)y
fclose(fp5)y
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fclose(fp_out)) 111

data_processing() {

int count)
SRR/
/% cam] ¥/
fREERERER/
for (i=0,count=0ji{index_camlji++) (
cam{[i] = (flogt)cami[i]l ® Xcly
if ( ( caml[i] < Obackl )} &% (cami(il) >= Ofronti) ) (
camilcount] = camilil - Ofront! + add_pos_camiy
count++j

}
index_caml = county 7
JERRERRER/
/% camZ ®/
iiiiiicd)
for (i=0,count=0]i{index_cam2ji++] [
cam2[il = (float)cam2[il ¥ XcZ;
if ( ( cam2[i] ¢ Oback2 7 %% (cam2lil »= Ofront2) )
cam2lcount] = cam2lil] - Ofront2 + add_pos_cam2;
count++;

}
index_cam2 = countj
FEidiii:
/% cemd &/
Eriiiizi
for (i=0,count=0}i{index_cam3;i++) {
camd[i] = (float)cam3[i] & Xc3y
if ( ( cam3[i] < Obackd ) && (cam3[il »= Ofrontd) ) (
cam3[count] = cam3[i] - Ofrontd + edd_pos_camdy
count++

}
index_camd = countj
[ HEEEHER
/¥ cand &/
it Tl
for (i=0,count=0}i{index_camdji++) (
camd(i] = (Float)camd[i] # Xc4y



if ( ( camd[i] ¢ Oback4 ) &8 (camd[i] >= Ofrontd) ) { 112
camé[count] = camd[il - Ofrontd + add_pos_caméj
count++)

) i

}
index_camé = count)
FEEHEERHE S
/% camd &/
[HEERRHR/
for (i=0,count=0] i{index_cam5;i++) {

cam5(i] = (float)cam5[i] # Xc5y

if ( ( cam5(i1 ¢ Oback5 ) 88 (cam5Cil »= Ofront5) ) (
camS[count] = cam50i] - Ofront5S + add_pos_cam5y
count++}

}
index_cem5 = count|



#include <z80io.h>
#include <string.h>

#define DATA_PORT 0x30 /% port d ®/
#define DATA_DIR_PORT 0x34 /% dir port d &/
#define DIR_INPUT 0x00

#define DIR_OUTPUT 0xFF

#define CONTROL_PORT Oxd0 /% port E ¥/
#define CONTROL_O[E_PORT Oxdd i% dir port E &/
g#define BUS_PORT 0x50 /% port A &/
#define BUS_DIR_PORT %54 /& dir port A #/
ddefine STATUS_PORT 0x51 /% port B %/
#define STATUS_DIR_PORT 0x55 /% dir port B ¥/
#define SPECIAL_DIE_PORT  0Ox56 /% dir port C %/
#define SPECIAL_POET Ox52 {# port C ®/

gdefine END_OF _CONMAND 0x00
#define END_OF_PARAMETER  0x00
#define END_OF_MESSAGE 0xFF

-

#define END_OF_STATUS OxFF
#define NULL 0x00
#define N_ST_SG_EX 0x00
#define ST_SG_RX Dx02
#define HN_ST_SG_TX x04
#define ST SG_TX 0x06
gdefine MASE_BIT O 0x01
#define MASE_BIT_I 0x02
#define MWASE_BIT_4 0x10
#define MASE_BIT_45 0x30
#define IERO 1
#define 5SPACE rg
g#define BREAE_OK 0x00
#define BREAE_NODE 0x01
/& CCD &/
#define SET_VOLT 0x80
#define START_BED _STS 0x02 /% pulse #/
#define RESET_BRD_STS O0x04 /% pulse &/
#define CLEAR 0x00
#define HNOT_CLEAR Ox08
#define PULSE_SEL_CANM 0x08
#define BYTE_H 0x04
#define BITE_L 0x00
#define INC_READ - -  0x40

#define ENPTY_DATA 0x00



#define
tdefine
#define

#define
#define
#define
ddefine
#define

#define
#define
tdefine
#define
#define
#define
#define
tdefine
tdefine

#define
#define
#define
gdefine

HOEMAL_DATA
FAIL_DATA!
FAIL_DATAZ

0x30 )
Ox66 /&% fail code lerror)®/
0x67 /% fail code (over)®/

/¥ STEPPER MOTOR #/

DEV_FOEWARD
NOT_DRV_FORWARD
DRV_REVERSE
NOT_DRV_REVERSE
NOTOR_HOLD

/% CTC #/
CHANNEL_0
CHANNEL_{
CHANNEL_2
CON_WRD_0
TIN_CNT_0
CON_WRD_|
TIN_CNT_I
CON_WED_2
TIN_CNT_2

/% COMMAND #/
COMMAND
CONMAND2
COMMAND3
COMMAND4

void mainfuncil)}
void init_io()}
void RX_DATA()4
void TX_DATAL)}

void select()}

void read_data()}}
void threshold()}
void endscan()}

O0x30 /% bit & remote if hi for energize %/
0x20 '

Oxi0 /% bit 5 dir of rotation &/

0x00

0x00 /% bit 4 start motor %/

Ox10 /% CTC Address Port #/
0xl1

(1 4

Ox4D /% 0100 1100 &/

20

OxCF /% 1100 1110 &/

250 %

OxSF /% 0101 1111 &/

36

Iscan'
"threshold"
*glilcal®

*hegin®

char commend(14],parameter(4],messagel130]105],status(21(5],process}
char read_out,common_special,clear_fifo,act_motor}

/% << end of critical region >>» &/

mainl) (

#entry

org Oh

di
ld
p

sp, 3ff0h
painfunc
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Zendasm 115

%asm
(k&% interrup service $Ei%
ord 3Bh
di
push af
push be
push de
push hi
RERERRERREERERLEL/
/% begin counter ®/
Iz iiiiscazitiiity
/% CTC CHANNEL 0 #/
Id 8,040h
out (10R),s /& DIDD 1101 !i
1d a,20
out  (10R),m
/% CTC CHANNEL | ®/

Id a,0CFh
out.  (1lhl,e FEADO0 1111 ®S
id 8,250
out  (1lh),a
/% CTC CHANNEL 2 ®/
1d 8, 05Fh
out (12h),= /& 0101 1101 ®/
Id 8,36
out  (12h),m
FHEHEEHH Y/
1d 8, {read_out) /% var resd_out in red e &/
Id BB
1d a,lact_mokor)
or ] /% store process = read_out | active_motor value in reg b #/
Id hya
SRR R S R R R R R R R/
Id d,08 /% NOT_CLEAR ®/
ik TR 8,04k /% BESET_BRD_SYS 04 &/
ar d /% common_special = process | RESET_BRD_5YS | NOT_CLEAR ®/
or b
out  (52h),& /% reset ccd system #/

/% clear_fifo = (read_out * BREAK_NOK) << 3 #/
fexf  |d 8,01 /% BREAE_MOE #/
xor @ /% read_out * BREAE_NOE %/



rlca E <38 118
rlca
rlca

/%%/ or 'h /% common_special = process | clear_fifo #/

out  (52h),s /% out, for clear_fifo #®/
/B 8,02 /% START_BRD_STYS 0z &/
ar d /% common_special = process | START_BRD_SYS ! NOT_CLEAR &/
or h
out.  (52h),a /% start for read ccd &/
/%) 1d ad /% common_special = process | NOT_CLEAR &/
or h
out (52h),e
1d a,e
1d (process),a /% confirm process for checking ®/
pop hl \
pop de
pop  be
pop af
ei
reti
tendasm

}
/& ({ end of critical region > #/

mainfunc() (

char county

read_out = BREAE_OK;
gct_motor = MOTOE_ROLD;
intrmode_11()1 /& set interrupt mode 0 %/
for (count=0jcount<104count4+)}
init_io()}
for (count=0jcount<{I0jcount++); '
endscan()] /% begdin counter ¥/
while (1) {
BX_DATAC)
select()}
gct_motor = NOTOR_HOLD)

init_iol) {
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[ HERR IR/
/% init port W/
IR AR/
outport (CONTROL_DIE_PORT,0x06)y /% E2(dir,0/P),El(strobe,0/P),E0(busy, 1/P)%/
oubport (STATUS_DIR_PORT,0xCC)| /% ooiicoii PORT B #/

/% SET_VOLT, INC_READ, /FULL,/EMPTY,SEL_CAN,BYTE_L_H,REF,ENCODER ®/
oukport(SPECIAL_DIE_PORT,DIR_OUTPUT)} /% ooocoocoo %/

/% port ¢ X,REMOTE,MOTOR_DIR,START STEP,/CLR_FIF0,RESET,START, /BREAE %/

BX_DATAC) {

char i,bempj

outport.(DATA_DLR_PORT,DIR_INFUT}{

i=0 %

do (
out.port (CONTROL_PORT,ST_S6_EX); /% give H] &/
while(((chap)inport(CONTROL_PORT) & MASE_BIT_0) == ZERO )i /% HI pass ¥/
command(i] = (char) inport (DATA_PORT)| /% read dates #/
outport{CONTROL_PORT,N.5T S6_RX)§ /% give L0 &/
while(({char)inport (CONTROL_PORT) & MASE_BIT_0) > ZERO )¢ /% LO pass #/
i+

temp = commandli-11§
if (temp == SPACE) temp = END_OF_COMMAND)
} while (temp != END_OF_COMNAND)}
/% read parameter pact #/
if (command(i-1] == SPACE}{
commandli-1]1 = END_OF_COMMAND}

i=0;
do A

out.port (CONTROL _PORT,ST_S6_8X) /% give H] &/
while({{cher)inport (CONTROL_PORT) & MASE_BIT_0) == IERO )j/% Hl pass %/
parameter[i] = (char)inport{DATA_PORT)} /% read data #/
oubport (CONTROL_PORT,N_S5T_SG_RX!1 /% give L0 &/
whilel(((char)inport (CONTROL_PORT) & MASK_BIT_0) » ZERO ); /% LD pass ¥/
i+

} whilelparameter[i-11 != ENO_OF_PARAMETER);

TX_DATACY
char i,tog¢le,cam,Lemp)



autport (DATA_DIR_PORT, DIR_OUTPUT);
for (cam=0jcem{5jcamt+) {
i =0; toggle = ZERO}
/% TX data &/
do {
it (toggle == 28R0) toggle = OxFF;

else toggle = 0}
while (({char)inport(CONTROL_PORT) & MASK_BIT_0 ) == IERO ); /% HI pass ¥/

outport (DATA_PORT,messagelillcaml)y /% write date Lo printer port %/
outport (CONTEOL_PORT,ST_SG_TI) /% give Hl &/
while (((char)inport(CONTROL_PORT) & MASE_BIT_O ) » IEEO )y /% LO pass #/
outport (CONTROL_PORT,R_ST_SG_TX); /¥ give L0 #/

i++

if (toggle == IERD) temp = 0}

else temp = messageli-1llcaml;
} while (temp != END_OF_KESSAGE)}
/& TX stabus ®/

i=04

do {
while (((char)inport(CONTROL_PORT) & MASE_BIT_0 ) == ZER0 }{ /# H] pass &/
out.port (DATA_PORT,statuslillcam]) /% write data to printer port #/
outport (CONTROL_PORT,ST_SG_TX); /% give HI %/
while (.(char)inport (CONTROL_PORT) & MASE_BIT 0 ) » 1ERO ); /# LO pass #/
outport (CONTROL_PORT,N_ST_SG_TX)} /% dive L0 #/
i+

} while (status{i-1]J(cam] != END_OF_STATUS}}

seleck() (
int j,convert}

if (strcmplcommand,COMNANDI) == 0) {
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parameter(0] = (parameter(0]-'0')#100 + (parameter(1]-'0")%10 + (parameter(2]-'0'){

convert = (int)parameter(0] # 50;
for (j=03j ¢ comvertjj++) (
read_out = BREAE_NOK; /% UNBREAE #/
while (process == BREAE_OK)|
read_out = BREAK_OKj /% BREAE FOR READING #/
while (process == BREAK_NWOK)
read_data()}
act_motor = OEV_FORWAED; /% move head in transmitt during #/
TE_DATAL)} /% trensmitt date to computer %/

while (({char)inpork (STATUS_POET) & NASK_BIT_0) t= ZERO0 )j /#check end drvE/



act_motor = NOT_DRV_FORWARD; 119

}
}
if (strcmplcomsand,COMNAND2) == 0) {
threshold()}
}
if (strcmp(command,COMMANDA) == 0) {

read_out = BREAE_WOL)
while (process == BREAE_DK);
read_out = BREAE_OK;
while (process == BREAE_NOE):
read_datal))
TE_DATAC) ¢
}
if (strcmp(command, CONMAND4) == 0) [
while i{tchlrlinpurhtSTlTﬂE_Pﬂltl & MASE_BIT_I ) !'= ZERO) { /% check refer ¥/
act_motor = DEV_REVERSE)
while (((char) inport(STATUS_PORT) & MASK_BIT_0) '= ZERO )j/#check end drvi#/
act_motor = NOT_DEV REVERSE;

read_datall) { /% tranfer date to Wicroconbroller &/

char i{,cemyover)

outport (BUS_DIR_PORT,DIR_INPUT)}

/% read status &/
for (cam=0jcam{5;jcamt+) {

out.port (STATUS_PORT,NULL)}

outport (STATUS_PORT,PULSE_SEL_CAN):
outport(STATUS _PORT,NULL) ;

i=0;
status(illcam] = (cher)inport(STATUS_POET)
ith
status[illcam] = ENOD_OF_STATUS;
i=0y
ifl (stabus{O1(cam] & MASE _BIT_45) == NOEMAL_DATA ) (
do {
outpork (STATUS_PORT,BTTE_H){ /% read byte high #/
messagelillcam] = (char)inport(BUS_PORT)y
i+

outport (STATUS _PORT,NULL)¢
outport (STATUS_PORT,BYTE_L)} /% read byte low B/



wessagelillcam] = (char)inport(BUS_PORT)} 120
i+

outport (STATUS_PORT,NULL)}

outport (STATUS_PORT, INC_READ) /% inc for next read &/

outport (STATUS_PORT,NULL)1

over = ({char) inport (STATUS_PORT) & MASE_BIT_4)y

if (messageli-21(cam] == 0xFF) { /% check fail dats %/

over = Ox00}
stetus(01(cam] = FAIL_DATAL;
i=0y
}
if (ix125) { /% check over ¥/
over = Ox00}
status(01Ccam] = FAIL_DATAZ}
i=0y
}

} while (over != ENPTY DATA )y
messagel {J{cam] = END_OF_MESSAGE}
i+
}
else message(0Ilcem] = EMD_OF_MESSAGE;
}
}

threshold() {

outport (BUS_DIR_PORT,DI1E_OUTPUT)

parameter(0] = (parameter(01-"0')#100 + (parameter[11-'0"1%10 + (parameter(21-'0');
outport (BUS_POET, parameter(0]); /& value of voltade ¥/
outport{STATUS_PORT,NULL}y

outport (STATUS_PORT,SET_VOLT)} /% set, voltage %/

outport (STATUS_PORT,NULL){

endscan() {

#asm

push &f

push bc

push de

push hl
R/
/% begin counter &/
FHEHH R S



/& CTC CHANNEL 0 ®/
Id a,04Dh
out  (10h),s /% 0100 1101 ¥/
Id 8,20
out.  (10h),a
/% CTC CHAMMNEL 1 ®/
Id &, 0CFh
out (llh},a 1100 1011 &/
Id 2,250
out (I1h),s
/& CTC CHANNEL 2 #/
1d &8,05Fh
out (12h),a J# 0101 1111 &/
ld 2,36
out  (12hl,m
FEEEEHEHHHHE R
d a,(read out) f& var rend;aut in ref e &/
id Y |
id 8. (act_motaor)
ar e /% slore process = read out | sctive_motor value in red h ®/
Id h.a
JEERREERERRERR AR AN BN I R R RN R R R/
Id d,08 /% NOT_CLEAR 2/
/e%/ 1d  a,04R /% RESET_BRD_SYS 04 _n/
ar d {# common_specie] = process | RESET_BED_SYS | NOT_CLEAR #/
ar h
out  (52h),a /% reset ccd system &/

/% clear_fifo = (read_out * BREAE_NOK) <¢ 3 #/

4R/ 1d 2,01 /% BREAE_NOE #/
ror e /% read_out ~ BREAK_NOK %/
rlca 1 RN 7]
rica
rlca
/¥8/ or ° h /% cowmon_special = process | clear_fifo #/
out  (52h),a /% gut for clear_fifo ¥/
/R 1d 8,02 /& START_BRD_SYS 02 &/ _
or d /& common_special = process | START_BRD_STS | MOT_CLEAR &/
ar h
out  (52h),a /¥ start for read ccd &/
fH/ 1d a,d /% common_special = process | NOT_CLEAR &/

ar h
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out. (52h),8 ' 122

Id (process),a /% confirm process for checking &/
pop  hl
pop d
pop  bc
pop af
ei
#endasm
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