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Abstract

This tesis ;;resents highway traffic report using image processing. The traffic status was
capture by video camera and then was feed to computer. Video signal was changed to digital
signal by digitizer card. 300*300 pixels of digital image with 256 gray level was recorded into
harddisk frame by frame. Then the image Jprocessing theory was applied to digital image such as
edge detection, histograme, noise reduction etc. to detect movement of cars. The analysis result will

be show in text mode on display monitor.
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DISPLAY
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CHECK
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DISPLAY DETAIL
AFTER SETUP
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CALCULATE LINE
POSITION

Yes
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OPEN FILE BMP

ERROR ?

No

HOR SOBEL
NOISEMOVING

v

VER SOBEL
NOISEMOVING

b

OR PROCESS

v

CLEAR NOT

ROAD

v

CLEAR LENSE

FIND POSITION

OF CAR

8STOP ?

Yes [¢

CALCULATE
VILOCITY

v

DISPLAY OUTPUT

v

C

END )
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OPEN FILE BITMAP

ERROR ?

BMP FILES ?

SET PALETTE

'Y

Y

DISPLAY PICTURE
EACH LINE

Yes

CLOSE FILE BITMAP
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SHOW CURSOR
DISPLAY POSITION
OF CURSOR

WAIT FOR PRESS
FUNCTION KEY

KEY MOVE
SMALL STEP ?

SMALL STEP
PROCESS

1

KEY MOVE
LONG STEP ?

LONG STEP
PROCESS

CANCEL
POSITION

PROCESS

DEFINE POSITION

PROCESS

END >
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DEFINE POSITION
THAT DISPLAY
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DISPLAY [START - END]
OF LINE
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CALCULATE SLOP
OF LINE

|

FIND POINT ON LINE

y

STORE LOCATE [X,Y]
OF POINT ON LINE

Yes

QEND )
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ROW = 1
COL = 1

-

>
s 4

TEMP = - (DATA[ROW+1][COL-1])
-2(DATA[ROW-+1][COL])
-(DATA[ROW+1][COL+1])

'

TEMP += (DATA[ROW-1][COL-1])
+2(DATA[ROW-1][COL])
+(DATA[ROW-1][COL+1])

v

RESULT = ABSULUTE OF TEMP

RESULT = 0O

R No
Yes

RESULT = 255

<
b

DATA[ROW][COL] = RESULT

e

COL = 1
ROW++

ROW < MAX ? >

No
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C START )

}

ROW = 1
COL =1

>l

v

TEMP = - .(DATA[ROW-1][COL-1]4
-2(DATA[ROW][COL-1])
-(DATA[ROW+1][COL-1])

}

TEMP += (DATA[ROW-1][COL+1]}
+2(DATA[ROW][COL+1])
+(DATA[ROW-+1][COL~+1])

!

RESULT = ABSULUTE OF TEMP

RESULT = 0

RESULT = 255

A

DATA[ROW][COL] = RESULT

Yes

No

COL =1
ROW+-+
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ROW =0
COL=0
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WIN_ROW =-1

WIN_COL =-1
COUNT =0

|

<

y

COUNT += DATA[ROW+WIN_ROWJ[COL+WIN_COL]

No

WIN_COL = -1
WIN_ROW++

WIN.COL++  —»(

Yes

WIN_ROW <2 ?

COUNT <= 1020
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DATA[ROW,COL] = 255
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ROW =0
COL= 0

DATA1[ROW,COL] OR
DATAZ[ROW,COL]

STORE[ROW,COL]

COL=0
NEXT ROW

ROW < MAX ?

Yes

NEXT COL

No
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LEFT BORDER
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Yes

A

A

POSITION [COL] < POSITION [COL]

POSITION [COL] > POSITION [COL]

OF LEFT BORDER OF RIGHT BORDER
ALL ROW ? Mo
Yos Yes
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POSITION
[ROW,COL] = 07

POSITION [ROW,COL] = 0

Yos [V

al

INC = 1

Yeos

POSITION
[ROW,COL+INC]
-07?

POSITION [ROW,COL+INC] = 0

POSITION
[ROW,COL-INC]
=07

POSITION [ROW,COL-INC] = 0
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START

A 4

FINED CAR

4
1
'

ROW = OLD
POSITION OF CAR

Yes
ROW- 0O
STORE POSITION NONE CAR IN
[ROW] PICTURE
ROW-
ROW- TESTLINE [RO
«0?
FULL CARIN - NOT FULL CAR IN
No PICTURE PICTURE
STORE END
POSITION OF CAR.

}

SETFLAG =1

END
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NEXT PICTURE

NEW POSITION - OLD POSITION'

FIND SUM OF DIFFERENCE

COUNT NUMBER OF DATA

DATA EMPTY ?

Yes

STORE RESULT AT CALCULATE

No

Yes

(=)

NEW GROUP DATA
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POSITION [X,Y]
MARK ?

ERROR PROCESS

Yes

RESTORE DATA IMAGE AT
OLD POSITION

DELETE DATA OF POSITIO
[X.Y] '

<

DISPLAY CURSOR POSITION
X.Y]
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ERROR PROCESS

SAVE DATA IMAGE AT -
OLD POSITION

A

SAVE DATA OF POSITION.,
X.]

<@
al

Y

DISPLAY CURSOR POSITION
X.Y]

A=
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Yes
No
Yes
No
Yes
No
DELETE CURSOR AT

OLD POSITION [X,Y]

SHOW CURSOR AT

POSITION [X+20,Y]

hd

DELETE CURSOR AT SHOW CURSOR AT
OLD POSITION [X.Y] POSITION [X,Y+20]
DELETE CURSOR AT SHOW CURSOR AT
OLD POSITION [X.] POSITION [X,Y-20]
DELETE CURSOR AT SHOW CURSOR AT

OLD POSITION [X,Y]

POSITION [X-20,Y]

(= )




CURSOR UP
?

CURSOR DOWN

0CO.

DELETE CURSOR AT SHOW CURSOR AT
OLD POSITION [X,Y] POSITION [X,Y+1]
DELETE CURSOR AT SHOW CURSOR AT
OLD POSITION [X,Y] POSITION [X,Y-1]
DELETE CURSOR AT SHOW CURSOR AT
OLD POSITION [X,Y] POSITION [X-1,Y]

(O

DELETE CURSOR AT
OLD POSITION [X,Y]

:

SHOW CURSOR AT
POSITION [X+1,Y]
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No

POSITION DUPLICATE

‘POSITION NOT MARK

DATA OVERFLOW

POSITION NOT COMPLETE

DONT MARK POSITION THAT
EDIT"

DONT INITIAL MARK POSITON

(= )




.

T m we

.~

#include <graphics.h>
#include <stdlib.h>
#include <string.h>
#include <stdarg.h>
#include <stdio.h>
#include <conio.h>
#finclude <ctype.h>
#include <alloc.h>
fiinclude <dos.h>

#include "svga256.h"

#define FileSetup
#define PathImage
#define BMP
fidefine NORM
fidefine MARK
#idefine B_LEFT
fidefine B_RIGHT
#idefine LEFT
#idefine RIGHT
#define UP
#idefine DOWN
#define MAXX
fidefine MAXY
#idefine MAX_FILE

MANUIN

llﬁﬂﬂl’illﬂ‘lﬂﬂ]iﬁN“—l‘UﬂsﬁSUU

"CA\PROJECTNMAGEW\.BMP"

"CN\PROJECTNIMAGEN"
".BMP"

0 /! nonna} cursor

1 J// mark  cursor

5 // left border pf road
6 /I right border of road
10

20

30

40

300 // maximun of wide

300 // maximun of high

495 /I maximun of picture at process

unsigned char far *pdatal[300}:

unsigned char far *pdata2{300]:

unsigned char far *ptemp{300];
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int flag[4] = {-1.-1.-1.-1};
int linebuff{SI[MAXY];
int savepathedg{2]:

int carpos[500][4];

int currpoint(2]);

int step = 1;

struct {
unsigned int password;
unsigned long ﬁle_siz-c;
unsigned int reserve{2]:
unsigned long headsize;
unsigned long infosize;
unsigned fong xsize;
unsigned long ysize:
unsigned int ° bitplan;
unsigned int  bitcount;
unsigned long bicompression :
unsigned long bisizelmage;
unsigned long biXPelsPerMeter:
unsigned long biYPelsPerMeter;
unsigned long biClrUsed:
unsigned long biclrlimportant;

} header:

void ChkMarkPos(int xinit.int yinit.int x.int y.int *buff.int *savecur);

void MarkPoint(int xinit.int yinitint x.int y.int color);
void GenlinePos(int x2,int y2.int xL.int yl.int *buff);
void SetVgaPalette256(DacPalette256 *PalBuf);
int BackWard(int lense.int oldpos.int *carpos);

void SortPos(int *buff.int *pos,int terminate);

" int EdgFollow(int row.int columm.int len);

void ChkKey(int xinit.int yinit,int *buff);

void CirNotRoad(int items.int direction);
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void ShowCursor(int x.int y.int status):
void CursorDownMovement(int *y);
void ForWard(int lense.int *carpos);

void CursorRightMovement(int *x);

[ 3.4

& om o

void VerNoiseMoving(int x.int y):
void HorNoiseMoving(int x.int y):
void CursorLeftMovement(int *x):
void CursorUpMov;:ment(illt *¥)
int FindCarpos(int file,int items);
int huge DetectVGA256(void);
void ShowFileProNum(int file);
int ShowLineMark(int *buff);
int TestLine(int num.int row);
void DisplayBmp(int x.int y);
void PrintPosOut(int x,int y);
void GetError(int errortype):

void InitLenFlag(int items);

void CalVilocity(int items);

void ClecarLense(int *buff);

void AssignPos(int *buff);

void InitOutbuff(int *out):

void ShowWaitMsg(void):

void ClearLinebuff(void):

void FindObject(int len):

void ShowPicture(void):

int far* Getmem(void);

void ShowVilo(int file):

int GgetInt(int x,int y):

void ShowMenu(void):

void Setup(int *items);

int LoadBmp(int file);

* void InitCarpos(void);

void OrProcess(void);

void ClrPdatal(void);
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void FreeMem(void);
void HorSobel(void):.
void InitGraph(void):
void SetPalette(void):
void VerSobel(void);
void Run(int items);

int SetSpeed(void):

/ﬁt*#.l##*‘#*****"‘***#***t*t‘*t*tt#t***##****t#t*l.*t*t#*.l'***tt*‘**#*/

void main(void)

{
char ch,buff[3].done = 'n";

int items disflag = 1:

installuserdriver("Svga256" . Detect VGA256);

registerfarbgidriver(Svga236_fdriver):

InitGraph();
SetPalette():
do {
if(disflag == 1) {
disflag = 0;
ShowMenu():
)
ch = getch():
if(ch>'0’ && ch<'5") (
sprintf(buff,"%c" ch);
setcolor(255):
outtextxy(397.250,bufT);
getch():
cleardevice();
switch(ch) {
case 'l' ¢
Setup(&items);

break;

/] mark position of Road
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case 2': < // run
Run(items);
break:
case '3': /! set speed
step = SetSpeed():
break:
case '4' : // exit
done ="'Y";
]
disflag = 1;
}
} while(done 1= 'Y');
closegraph():
]
/*‘*t*#t*****tt**‘**#**!#***#t***#**ttt********t#**#;*#**t##‘#t#*‘*!t"*t/
int huge DelectVGA256(void)
{

return 2; 1/} 0 320x200x256 Standard VGA
/l 1 640x400x256 Svga/VESA
/ 2 640x480x256 Svga/VESA
/. 3 800x600x256 Svga/VESA .

)
/l*****t*#t**#*"*‘**'t****t#**&*l***##t##i*#’*'t*t.#t"*t**#**#**t‘ﬁ*#l#l
void SetVgaPalette256(DacPalette256 *PalBuf)
{

struct REGPACK reg:

reg.r_ax = 0x1012:

reg.r_bx = 0;

reg.r_cx = 256;

reg.r_es = FP_SEG(PalBuf);
reg.r_dx = FP_OFF(PalBuf);
intr(0x10,&reg):
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/#tt#***.***tt;t*#lU**!#ﬁ*t**t****#**************‘**ﬁ##‘#*#t*t‘t**#*##*##/

void InitGraph(void)

{
int GraphDriver=DETECT;
int GraphMode;:

int ErrorCodec;

initgraph(&GraphDriver,&GraphMode,"");

if((ErrorCode = graphresull()) I= grOk) {

printf("Graphics System Ecror: %s!.\n",grapherrormsg(ErrorCode)):

exit(l);

l#l****t**#lt*tt#************##**t***#*t*t***#*#***tt***#'##tlt*t*tl*#t#t/

void SetPalette(void)

{
DacPalette256  pal_col_bmp;

register int  ij:

for(i=0; i<256; i+=4)

for(j=0; j<4: j++) {

pal_col_bmpli+{][0] = i/4: /IR
pal_col_bmpli+jl[i] = i/4; /G
pal_col _bmp[i+j][2] = i/4: /B

]
SetVgaPalette256(&pal_col_bmp):
}

/******!*******t**##tt'#*****#*#!*it‘##***tt*#**ti***#****tt*l*‘tt!*!tt*t/

void ShowMenu(void)

{

cleardevice(): setcolor(255);
outtextxy(250.40,"MAIN MENU");
outtextxy(200,90,"1. SETUP");
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/****#***lt#****'#*******l**tt‘*!***#*t*t#t#t**##*t**t**#*t**#‘t*t#‘#tt’l/

.outtextxy(200,120,"2. RUN");

oultextxy(200.150,"3. SET SPEED");
outtextxy(200,180,"4. EXIT"):

outtextxy(170,250,"Press number do you want : ");

void Setup(int *items)

{

}

/**#*tttt!******#!t'*‘**t*t***‘#tt#*##*’#**t#*t*t*#*#*****lltt*t*tl*t.*t*/

int index.out{21];

ClearLincbuff();

InitOutbuff(&out[0]);

DisplayBmp(31.31);

ChkKey(31.31.&out[0]);

AssignPos(&out[Ol):

index = ShowLineMark(&out{[0]);

*items = index/4;

for(index=0: index<*items: index++)

GenlinePos(outM'index-i-Z].oul[4"‘indcx+3].oul[4"'indcx].

out[4*index+1].&linebufl]index][0]):

sctcolor(255):

outtextxy(180.400,"Please any key to continues.");

getch();-

void Run(int items)

int file.terminate=0;

InitCarpos():

InitLenFlag(items-1);

ShowWaitMsg();

for(file=1; file<=MAX_FILE: file+=step) {
if(LoadBmp(file) == 0) | .
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/‘tttt*.#*#’#'*t**#***!#tt****‘#!ll*t*#**t******l!******##tl‘*\ﬁ***#**t**tt**/

file--:
break;
)
ShowFileProNum(file):
HorSobel():
HorNoiseMoving(MAXX MAXY):
VerSobel();
VerNoiseMoving(MAXX MAXY):
OrProcess():
ClrNotRosad(items.B_LEFT);
ClrNotRoad(items.B_RIGHT);
swilch(items) {
casc 5:
ClearLense(&linebuff[3](0]):
case 4:
ClearLense(&)incbuff[2][0]):

case 3:

ClearLense(&linebuff{1]{0]):

}
ClrPdatal():
terminate = FindCarpos(file,items):
FreeMem():
if(terminate == 1)
break:
}
CalVilocity(items);
ShowPicture();

ShowVilo([lile);

int SctSpeed(void)

int value,flag;
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/*#*‘ttt*l***t"t#‘l****’#***tl‘**t*###*****#t*****************#*‘**l*#t*/

do {
flag = 1;
cleardevice(h

outtextxy(150,200."Enter frequency of Frame Image : ");

value = GgetInt(410,200);

if(value == 0) |
outtextxy(120,230."Invalid Frame Image 1. Please any key..."):
getch()s.
flag = O;

)

while(flag == 0).

—

return (value):

void ChkKey(int xinit,int yinit,int *buff)

(

int markflag=1.cditflag=0.delflag=0.exitflag;
int x=-2.y=-3.index=0.display=0.direction=0:
int xpos.ypos.temp,brk.tempindex;

int far *cur,*mark{10};

char ch.locate[10]:

setcolor(255),
rectangle(495,392.577.413).
setfillstyle(SOLID_FILL,255).
bar(498,395.574.410):
PrintPosOQut(x.y):
cur = Getmem():
getimage(xinit+x.yinit+y xinit+x+5,yinit+y+7 cur);
ShowCursor(xinit+x,yinit+y NORM);
do {

exitflag = 0:

xpos = xinit+x;
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- ypos = yinit+y;

swilch(ch=toupper(getch())) {

case \r':

if(index < 20) {

}

for(lcfnp:O; temp<20 && buff{temp]!=-1; temp+=2)

if((buff[temp]==x+2)&&(buffttempﬂ)=-—‘-299'-(y+3))) {

‘GetError(1);
“markflag = 0; // Data in bulf duplicate
break;

)

if(markflag) {

bufflindex++] = x+2:

bufflindex++] = 299-(y+3):

putimage(xpos,ypos.cur,COPY_PUT):

brk = index/2-1;

mark[brk] = Getmem();

getimage(xpos,ypos.xpos+35,ypos+7 mark(index/2-1]):

MarkPoint(xinit,yinit.x,y.0):
getimage(xpos.ypos.xpos+5,ypos+7.cur);
ShowCursor(xpos,ypos, MARK);
if(editflag) {

index = tempindex;

editflag = 0;
]

else

buff[index] = -1; // -1 used mark to end of data

clse

markflag = 1:

else

GetError(3): // Data over{low in buff

break:

case \0": // Cursor Movement Small Step
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switch(getch()) {

case 72 : /] Cursor Up

iy > -3)

putimage(xpos.ypos.cur,COPY_PUT);
ChkMarkPos(xinit.yinit.x,--y.buff.cur);
l .

direction = 1;

display = 1;

break;

case 75 : // Cursor Left

if(x > -2) (.

}

putimage(xpos,ypos,cur,COPY_PUT); '
ChkMarkPos(xinit.yinit.--x,y.buff.cur);
direction = 0;

display = 1:

break:

case 77 : // Cursor Right

if(x < xinit+266) {

]

putimage(xpos,ypos.cur, COPY_PUT):
ChkMarkPos(xinit.yinit,++x.y,buff.cur);
direction = 0;

display = I:

break;

case 80 : J/ Cursor Down

break;

if(y < yinit+265) {

putimage(xpos.ypos.cur, COPY_PUT);

ChkMarkPos(xinityinit,x.++y.buff.cur);

direction = 1:

display = 1.
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case 'E': /! Cursor Up More Step
ifty > -3) (
putimage(xpos,ypos.cur, COPY_PUT);
CursorUpMovement(&y):
ChkMarkPos(xinit.yinit x.y.buf.cur);
direction = 1;
display = 1:
]
break:
case 'S’ : // Cursor Left More Step
if(x > -2) {
putimage(xpos,ypos.cur, COPY _PUT);
CursorLeftMovement(&x):
ChkMarkPos(xinit.yinit,x.y buff,cur); .
direction = 0.
display = I;
)
break;
case 'D' : /I Cursor Right More Step
if(x < xinit+266) ( .
putimage(xpos.ypos.cur, COPY_PUT):
CursorRightMovement(&x):
ChkMarkPos(xini{.yinit.x.y.buf[.cur'):
direction = 0;
display = 1:
)
break:
case X' : {/ Cursor Down More Step
if(y < yinit+265) |(
putimage(xpos.ypos,cur, COPY _PUT):
CursorD'ownMovcmem(&y):
ChkMarkPos(xinit,yinit,x.y buff.cur);
direction = 1;

display = I:
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.
bred¥;
case 'C"
if(iridex > 0) {
for(temp=0; temp<20 && buff[temp]!=-1; temp+=2) .
if((bufftemp]==x+2) && (buff[temp+1]==299-(y+3)) &
if(buffltemp+2] == -1 && editflag == 0) (
putimagc(xpos.ypos.mark‘[indcx/ﬁ-l].COPY_PUT):
bufffindex] = 0.
buff[--index]'= 0;
buff[--index] = -1;
getimage(Xpos.ypos,xpos+3.ypos+7.cur):
ShowCursor(xpos.ypos,NORM):
]
else {
if(teditflag) {
tempindex = index;
index = temp;
buflflindex++] = 999:
bufflindex++] = 999:
putimage(xpos.ypos.mark[index/2-1].COPY_PUT):
index-=2;
editflag = 1:
getimage(xpos.ypos.xpos+5.ypos+7.cur);
ShowCursor(xpos.ypos. NORM);
)
else {
GetError(3):
putimage(xpos.ypos.cur, COPY_PUT).
getimage(xpos,ypos.xpos+5,ypos+7.cur),

ShowCursor(xpos.ypos.MARK):

}
delflag = 1:
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break:
)
)
if(1¢gelflag)
GetError(2): J] delete position not mark
" else
delflag = O:
break:
case 'Q" J/ exit section of mark position

if(buff[0] == -
GetError(6): J/ not init mark .
ch ='q"

)

else {
for(temp=0: temp<20 && buffltemp]l=
if((buff{templ=
exitflag = 1:
GetError(3):
ch="q"
break:
}
if(exitflag == o0 {
if(buff{temp
GetError(4):
;:11 ='q":
}
else {
farfree(cur):
for(index=0: index<=brk: index++)

farfi ree(mark[indcx] )

-1 temp+=2)

=999) && (buff[temp+l]==999)) {

o= -1 && temp%d 1=0) {

74



e v

if(display) |
setfillstyle(SOLID_FILL.255):
if(direction) // check (x or y) positions update
bar(538,395.564.410);  // [direction = 1 is y]
else 1/ [direction = 0 is x]

bar(507,395,530,410);

PrintPosOut(x.y);
display = 0: /! set default of display flag
)
) while(ch 1= 'Q'):

)

/tll*#*t******t**t!**'t***t**t*t'********t#*tt*#***!*t***!**********#ttt‘/

void ChkMarkPos(int xinit.int yinit.int x;int y.int *buff.int *savecur)

{
int temp,flag=1:

for(temp=0: temp<20 && bufl[temp}!=-1; temp+=2)
if((buff[temp]==x+2) && (buffftetnp+1)==299-(y+3))) {
getimage(xinit+x,yinit+y Xinit+x+5.yinit+y+7 .savecur);

ShowCursor(xinit+x.yinit+y, MARK);

flag = 0;
break:
}
if(fag) (

getimage(xinit+x,yinit+y Xinit+x+5.yinit+y+7,savecur);

ShowCursor(xinit+x.yinit+y NORM):

/tl#***tt*ttt**t**********#t*l*!*#*tt*l##*#******#****#********l#*#*#t*#t/

void AssignPos(int *buff)
{
int pos{6] = {0.0.0.0,0.0};

int loop,test,terminate;
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-int temp[21]).save(2]:

for(loop=0: loop<20 && bull{loop]i=-1: loop+=4)
if(buff{loap) <= buffloop+2])
pos[loop/d] = loop: J/ find low position catch line
else l
pos{loop/4] = loop+2;
pos{loop/4] = -1:
terminate = (loop/4)-1.
Sor(Pos(buff.&pos[O].tennim\.te): // sort position of line
for(loop=0: loop<=terminate; loop++) [ // adjust new position to temp
for(test=0; test<4; test++)
temp((loop*4)+test] = buff[(pos[loop]/4)*4-+test);
if(temp((loop*4)+1] < temp[(loop*4)+3]) (
save[0] = temp[loop*4];
save[l] = temip[(loop*4)+1]:
temp[loop*4] = temp[(loop*4)+2]:
temp{(loop*4)+1] = temp[(loop*4)+3];
temp{(loop*4)+2] = save[0];

temp[(loop*4)+3] = save[l]:

)
temp{(--loop*4)+test] = -1:
for(loop=0: loop<21 && temp(loop]!=-1: loop++)
buff{loop] = temp[loop];
)

/#t**#**#*iQt#*#t**#*t*l**l********t**********t*********#lt***!*#*#t**“*/

int FindCarpos(int file.int items)

{

int len.row terininate=0;

if(file 1= 1 && step 1= 1)
file = file/step+1:

for(len=1: len<items; len++) |
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FindObject(len):

if(flagflen-1] == 0) {
ForWard(len.&carpos(file-1]{len-11]):
if(carpos[file-1][len-1]!1=999 && carpos[ﬁlg-l][lcn-l]!=-99)

flagifen-11 = LI

)
else {
row = carpos|file-2]{len-1]:
if(BackWard(len row &carpos|file-1][len-1]) == -1)
terminate = 1;
)
)

return (terminate); j

/‘*#ttti*t***ﬁ‘*l*#**t****i*****#l#**##****#*ﬁ**#’******#tt*t*tt*t***#‘*‘/

void ForWard(int lensc.int *carpos)

int row.temp:

row = MAXY-1:
while((temp=TestLinc(lense.--row)) == 0):
if(temp == -1)
carpos[0] = 999;
else (
while((temp=TestLine(lense,--row)) == 1);
if(temp == -1)
carpos{0] = -99;
else {
while((temp=TestLine(lense.--row)) == 0);
if(temp == -1)
carpos[0] = -99:
else

carpos[0] = row+1;

77



~—

e M e e o et

e

™o vewe e w

/*****lt.!t""i‘#*#****‘**tt*****lt*****iﬁ##*******#*#****t******tttt*#t/

int BackWard(iri§ lense.int oldpc;s.int *carpos)

{

}

/**#*#*tt*!tt‘lt'*t**.*t***t*t***#****tt****t****##***##****t*******‘t*#*I

int row,temp.flag;

row = oldpos;

while((temp=TestLine(lensc.row++)) == 1);

if(temp == -1) (
carpos[0] = -999;
flag = -1;

]

else |

carpos[0] = row-1:

while((temp=TestLine(lense.row++)) == 0);

if(temp == -1)
flag = 1;
else

flag = 0;

return (flag);

void FindObject(int len)

{

register int row,col:

for(row=0: row<MAXY; row++) {

for(col=lincbuff{len-1]{row}: col<linebuff{len][row]; col++) |

if(ptemp{row][col] == 255) { |

currpoint{0] = col;
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/*lﬂi*ll*#***#*ﬁ**t‘*#t*#*l#*‘#t***#**#tilltt#**t#ttt**t*#*lt!*t’#ﬂl***tt#lt*/

cun]?oim[l] = row;'
savc?athcngO] = col;
savcimlhedg[l] = row;

row = EdgFollow(row,col len);

break;

int EdgFollow(int row.,int column,int len)

int x_ninxx_max,y_min,y_inax;
int arrow;

int r.c;

X_min = x_max = savepathedg([0] :
y_min = y_max = savepathedg{1] ;
arrow = RIGHT:
do {

switch(arrow) {

case LEFT:

if((ptempfrow][cotumn] == 255) && '(arrow == LEFT)) {

row-+-+;

arrow = DOWN:

iffrow > header.ysize-1) {
row = header.ysi%e-1;

column-<;

arrow = UP;

else {
row--;

arrow = UP;

/] test vertical line long
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)
break:

case RIGHT:
if((ptemp[row][coluinn] == 255) && (arrow == RIGHT)) {
row--;
arrow'= UP;

ifrow < 0) {

fow = 0; .
column++;
arrow = DOWN; ) '
) t
)
else {
rOW++;

arrow = DOWN;
)
break:

case UP:
if((ptemp[row][column] == 255) && (arrow == UPy) {
column--;
arrow = LEFT;
)
clse {
column++;
arrow = RIGHT;
]
break:
case DOWN:
ilt(ptemp{row][column] == 255) && (drrow == DOWN)) (
column++;
arrow = RIGHT:;
)

else {
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colugin--;
arrow = LEFT:
]
break;

]

if{column > x_gnax) x_max = column;
if(column < x_gnin) x_min = column:
if(row > y_max) y_max = row;
iffow <y_min)  y_min = row;
savepathedg|[0] = column;
savepathedg[1] = row:

} while ((currpoint{[0] != savepathedg[0]) Il

(currpoint[1] != savepathedg[1])):

if(y_max-y_min > 10 && X_max-x_min >= 25) |
for(r=y_min+2; r<=y_max: r++)
for(c=linebuff{len-1]{r]+5; c<lincbuff[len)[r]-5; c++)
pdatal[r][c] = 255;
)

return (y_inax);
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/*‘ﬂtt#!t****#.*t#t‘**'***##****“***t##**#‘*#t***!l#.**l*t#***ﬁ****t****w*/

void MarkPoint(int xinit.int yinit,int x.int y.int color)

(

putpixel(xinit+x+2.yinit+y+3,color);
switch(x+2) |
casec 0 :
putpixel(xinit+x+3.yinit+y+3.color);
switch(y+3) |
case 0 :
putpixel(xinit+x+3.yinit+y+4.color);
putpixel(xini(+x+2.yinit+y+4.color):

break;
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case 299 :
putpixel(xinit+x+3,yinit+y+2 color):
putpixel(xinit+x+2.yinit+y+2,color):
break;
default :
putpixel(xinit+x+3.yinit+y+2,color);
putpixcl(xinit+x+2.yiuit+y+2.color):
putpixel(xinit+x+3,yinit+y+4.color);
putpixel(xinit+x+2.yinit+y+4.color);
]
break:
case 299 :
putpixel(xinit+x+1.yinit+y+3.color);
switch(y+3) (
case 0 :
putpixel(xinit+x+2.yinit+y+4.color);
putpixel(xinit+x+1,yinit+y+d.color); ° :
break;
case 299 :
putpixel(xinit+x+2.yinit+y+2 color);
putpixel(xinit+x+1,yinit+y+2.color);
break;
default :
putpixel(xinit+x+2.yinit+y+2,color);
putpixel(xinit+x+1.yinit+y+2.color);
putpixel(xinit+%+2.yinit+y-+4,color);
putpixel(xinit+x+1,yinit+y-+4 color);
)
break:
default :
putpixel(xinit+x+3.yinit+y+3,color);
putpixel(xinit+x+1,yinit+y+3,color);
switch(y+3) {

case 0 :
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/ﬁl'*tlt*##*‘****t*#*t*****t****#**#***#t***#**!t*ﬁ*t#’*t**t**t*!'#t**t*!/

putpixel(xinit+x+3.yinit+y+4.color);
" pitpixel(xinit+x+2.yinit+y+4 color);
putpixel(xinit+x-+1,yinit+y+4.color).
break;
case 299 :
putpixel(xinit+x+3,yinit+y+2.color);
putPixel(xinit+x+2.yinit+y+2.color);
putpixel(xinit+x+1.yinit+y+2,color);
break;
default :
putpixel(xinit+x+3,yinit+y+2,color);
putpixel(xinit+x+2,yinit+y+2,color);
putpixel(xinit+x+1.yinit+y+2.color);
putpixel(xinit+x+3.,yinit+y+4.color);
putpixel(xinit+x+2.yinit+y+4.color);

putpixel(xinit+x+1.yinit+y+4,color);

void DisplayBmp(int x.int y)

int i,x_c,x_p,y_c.y__[i,linesizc;
DacPalette256 pal_col_bmp;
unsigned char buff[1024]):
register int row colummn;

FILE *fp;

il((fp = fopen(FileSctup,"rb")) == NULL) {
closegraphy();
printf("Cannot Open files™);

exit(l);
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fread(&hcader,sizeof(header).1.0p):-
if(header.passworq == 0x4d42) { // BM
if(header.bitcount == 8) {
fread(buff header.headsize-sizeofl (header).1.fp).
for({:O:i<(hcader.hcndsize-sizeof(hcader)):i+=4) (
pal_col_bmpli/4][0] = bufffi+2] >>2: /R
pal_col_bmp[i/41[1] = bufffi+1] >> 2; I1G
pal_col_bmp[i/4][2] = buff[i] >>2; /I B
: .
SctVgaPaleite256(&pal _col_bmp);
fseek(fp.hcader.headsize SEEK _SET);
linesize = (i)cader.ﬁle__size-hcader.headsize)/hender.ysize;
for(y_c:O.y_p=y+hcader.ysizc—1:y__c<hcader.ysize:y_c++.y_p--) {
fread(buff.linesize,1.fp):
for(x_c:O.x_p=x:x_c<hcadcr.xsizc;x_c++.x_p++)
putpixel(x_p.y_p.buff{x_c]):
]
setcolor(255);
rectangle(28.27,333,334);
)
else {
closcgraph():
printf("\iBitmap file not 256 color!.”);

exit(l);

)

clse {
closegraph();
printf("™\n'This file not Bitmap file!.");
exit(1);
]
fclose(fp);
}

/tt#*l***##tt*.****’#t**‘t‘**‘**ﬁ*******ﬁﬁ*#*t****#***t*#*#*t**t#*******!/

84

LY



——— %

int LoadBmp(int file) // load 8 bit .BMP file format only

/f 1o ptemp buffer picture
register int row,column;
char name[128];
int flag = 1;
FILE *fp;

sprintf(1mmc"‘%s%d%s".Palhlmagc.tiile.BMP); //Set C\PROJECINIMAGE\*.BMP
if((fp = fopen(name,"rb")) == NULL)
flag = 0;
else {
fread(&header,sizeof(header),1,{p);
if(header.password == 0x4d42) { ‘ /{ BM
if(header.bitcount == 8) {
fseek(fp,header.headsize SEEK_SET);
for(row=header.ysize-1; row>=0; row--) {
pdatal[row]=(unsigned char far *)farmalloc(header.xsize);
pdata2[row]}=(unsigned char far *)farmalloc(header.xsize);
ptemp[row] =(unsigned char far *)farmalloc(header.xsize); -
for(column=0; colun‘m<hcadcr.xsizc; columun++) {
pdatat[row][column] = 0; // initial values
pdata2frow][column] = 0; // initial values

ptemp[row][column] = gete(fp):  // load to memory

}
]
)
else |
closegraph();

printf("\nBitmap file not 16 or 256 color 1");

exit(l)

)
else {

closegraph();
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}

'
/*t*‘*#*t**‘tt#******t*t****‘###*ﬁ**.*t**t#*******##**'*‘***#t't‘**t*&t‘#/

printf("™\nThis file not Bitmap file!");
exit(1);

}

fclose(fp);

return (flag);

int Ggetlnt(int x.int y)

{

char ch{2] = ['0'ND');
int index=0,val=0;

char *value;

do {
ch{0] = toupper(getch()):
if(ch[0] == \b") {
if(index > 0) |
setfillstyle(SOLID. FILL,0);

bar(x+8"'(——indcx).y-3.x+(8"index).y+7):

movelto(x+(8*index).y):

)
}
else {
value[index++] = ch[0];
if(ch[0] 1= \v')
outtextxy(x-+(8*(index-1)).y.ch);
)

while(index == 6 && ch[0] 1= \r') |
outtextxy(x-+(8*(index-1)),y.ch):
printf(™a”);
setfillstyle(SOLID_FILL.0):

bar(x+8*(-—indcx).y-3.x+(8*indcx).y+7):

4
11
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moveto(x-+(8*index).y):
ch[0] = toupper(getch());
if(ch{0] == W) {
sétﬂllstyle(SOLID_FILL.O);
bar(x+8"'(--index).y-3.x+(8"'index).y+7);
moveto(x-+(8*index).y): .
]
else
++index;
]
) while(ch[0] 1= ')
value[--index] = \0";

val = atoi(value); i

return (val);
] i
/**t#t*tt#l#t*‘l*‘*lt*’k*****#ttt*l***l‘*tt***#tit#t**#******l.*l#t*tt*t.l#/
. . a
void CalVilocity(int items)

int len.carcount=0:

int index=0,count=0,sum=0;

for(len=1: len<items; len++) {
whilc(carpos[index][len-l] == 999 Il carpos[index][len-1] == -99) {
if(carpos[indcx][lcn-l] == 999 && carcount < 20/step)
carcount++;
index++;
)
whilc(carpos[indcx)[len-l]!=~999 && carpos(index-+1]{len-1]!=-999 & &
carposindex]{len-1]1=-1 && carpos[index+l][lcn—l]!=-l) {

sum = sum+(carpos[indcx+l][lcn-l]-carpos[index][len—l]):

count++;

index++;
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)

if(carcount == 20/step)
carpos{499][len-1] = 0.
clse
carpos[499][fen-1] = sum/count;
carcount = 0;
index = 0;
count = 0;

sum = 0;
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/*#***t**t*ttt*t****t************t**#******‘**!*t*#*#*It*#‘**###tl#l‘*'t*/

void GenlinePos(int x2.int y2.int x1.int y1.int *buff)
{

float m.b.tempx.tempy:

register int row;

int terminate;

if(y2 1=y { X // specific vertical line
terminate = MAXY-1-y2;
if(x2 1= x1) { /[ x1 1= x2
tempy = y2-yl;
tempx = x2-x1;
m = tempy/tempx;
b = yl-(m*x1 );
for(row=0; row<=terminate; row++)

bufl{terminate-row) = (int)(row+y2-b)/m:

else Il X1 == x2
for(row=0: row<=terninate: row++)
buff{terminate-row] = x1;
if(terminate < MAXY-1 && x2 == MAXX-1)
while(terminate 1= MAXY)

buff[terminate++] = MAXX-1;
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} .

/*t#!#*!t!***’*tﬁt##**#*****l!*#**t'*!*##**'***##‘**##***tt*t**'**‘t*t‘.t/

void SortPos(int *buff.int *pos.int terminate)

{

int test.,temp,loop: {/ sort position of line left > right

for(test=0; test<terminate; test++)
for(loop=0: loop<terminate-test; loop++)
if(bufflpos[loop]] <= buff[pos[loop+1]]) (
if((buff{pos[loop]] == buff[pos[loop+1]]) &&
(buff[pos{loop]+1] < buff[pos[loop+11+1])) {
temp = pos|loop]:
posfloop] = pos|loop+1]:

bos[loop+l] = temp;

J

else {
temp = pos|loop];
pos{loop] = pos[loop+1}:
pos[loop+1] = temp:

/*#‘*t‘*t***#‘#t#l*#*#**‘*lt*#****#*i***#*i***lt*#*!t’***‘*t!‘!t'*t*t#*l#/

void ShowVilo(int file)

{

int index = 0;
char buff]40]:
setcolor(255);
while(carpos[499][index) != -1 && index < 4) {
sprintf(buff."len %d car is avg speed %d",
index+1carpos[499][index])):
outtextxy(330,90+(40*index).buff);

++index;
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* sprintf(buft,"process picture until file %3d" file);

/lt#*l#’**'tl****#***l*#**‘*!lt#t*#t***t*t?**********lttt****#***#***l*t*/

void VerNoiseMoving(int x.int y)

{

)

/*#*t&t#***tt#t***#‘#****t***#t*****ltt#l**t"*****#**t****#!***ﬁt***#***l

outtextxy(20,310.buff);

if(step 1= 1) . '
file = file/step+1;

sprintf(buff,”process picture total %3d filc" file);

outtextxy(330,310,bufl); .

6uttcxtxy( 190.400,"Please any key to continues.");

getch(): !

i

register int row.col.win_row,win_col:

int mcount; x

for(row=1: row<y-1: row++)
for(col=1: col<x-1; col++) (
mcount = 0;
for(win_row=-1: win_row<2: win_row++)
for(win_col=-1; win_col<2; .win_col++)
mcount += (int)pdatalfrow+win_row][col+win_col]
if(mcount <= 1020)
pddtal[row][col] = 0;
eclse

pdatal[row][col] = 255;

void HorNoiseMoving(int x.int y)

register int row.col.win_row,win_col;

int mcount;

for(row=1: row<y-1: row++)’

v
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for(col=1; col<x-1; col++) {
mcecount = Q,
for(win_row=-1; win_row<2; win_row++)
for(win_col=-1: win_col<2: win_col++)
mcount += (int)pdata2[row+win_row]{col+win_col};
if(mcount ;= 1020)
pdata2[row}{col] = 0;
else

pdata2[row][col] = 255;

/*tt*ttttttllllktttttvtlﬂkttttltaltt!#t*.tttl#t*t*i#tttttttttt#*ttttttttttttt/

void GetError(int errortype)

{ |

char errordetail{7][35] = (

"Please any key to continuous.",”  // 0 default all key
"This position Duplicate!.", /1 ™" enter key
"This position Not Mark!.", /I 2"C" delete key -
"Don't Mark data Overflow!.", // 3 "\" data full
"Mark position Not Completel.”, // 4 "Q" ! complete
"Don't Mark position that edit!.”, // 5 ™" | mark

"Don't Initial Mark positionl.”  // 6 "Q" ! init

setcolor(255);

outtextxy(110.360,errordetail{errortype]):

outtextxy(110.4]0.errordetail[0]):

getch():

setfillstyle(SOLID_FILL.0):

bar(110,360,360.425).
)
/!I**tt‘*#*tttt*.t*#t*t****t*‘**********##***t***#***t**!*#*‘**‘l***t***t/
void VerSobel(void) // output to pdatal
{
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.register int row,col;

int temp,result;

for(row=]1; row<MAXY-1; row++)
for(col=1; colxMAXX-1: col++) {

temp = -(int)ptemp{row- 1}[col-1]-2*(int)ptemp[row][col- 1]
~(int)ptemp[row+1]{col-1]; '

temp += (int)ptemp[row-1]{col+1]+2*(int)ptemp[row][col+1]
+(int)ptempfrow+1][col+1]:

result = abs(temp);

if(result >= 35)

result = 255;
clse

result = 0; !

pdatal[row][col] = (unsigned char)result;

/********!"'****t*.**ﬁtt**##**#***l#****t*‘#'******l#*t*1“".**’*..##*‘/
void HorSobel(void) // output to pdata2
register int row col:

int temp,result;

for(row=1: row<MAXY-1: row++)
for(col=1; col<MAXX-1: col++) |

temp = -(int)ptemp{row+1}[col-] ]-2*(int)ptemp[row+1][col]
-( int)ptemp[r;w-o—] lcol+1];

tenip += (int)plcmp[row-l][col-1]+2*(int)ptemp[row-l][col]
+(intyptemp[row-1][col+1]:

result = abs(temp);

if(result >= 35)

result = 255;
else

résult = 0;
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pdata2[row][col] = (unsigned char)result;

}

/*l‘ﬁl**t.*.‘*ﬁ‘*l*t*t**t*!t*tl****t*******‘*l*******#****‘*tﬁ**!#**l***#/

int TestLine(int num,int row)

(
register int col;

int flag = 1;

iftrow>0 && row<MAXY-1) (
for(col=linebuff[num-1){row}+1; col<linebuff{num]j[row}); col++)

if(pdatal{row][col] == 255) {

flag = 0;
break; '
]
]
else
flag = -1;

return (flag);
]
/#*****t*####’#**#‘#****“#****##l***#*##*#*tﬂ##ﬁ*#*ﬁ‘*.#**..t#t*ﬁ**t.*t‘/
void ShowCursor(int x,int y,int status)
{
register int row.col:
unsigned char cursor [7](5] = {{'0".'0".'1'.'0",'0'].
{('0°.'0.'1'0'0"),
{'0';0''1'/0'/'0'}.
ey,
{'0.'0'.'1'.'0''0').
('0.'0'.'1°,0°'0"},
{'0.'0.'1'.'0".'0') }:
if(status == MARK) |
cursor(2][1] ="'1";

cursor{2][3] = '1";
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/***It#**'*t**t*!#*#ﬁ***#*?****t!***#********##tt***t**‘****!**#***t#t#**/

« cursor{4][1] = '1";
cursor[4][3] = '1";

)

for(row=0; row<7 :row++)
for(col=0; col<5 :col++)

if(cursor{row][col] == '1")
putpixel(x+col.y+row 255);
)

/‘*t.!t‘t*#tttltt"‘ﬂ*#**#'t*ltt‘***tt***#**ﬁt#*ltltt*t**##t##tt*##t#t#t*/

int ShowLineMark(int *buff)
(
char showbuf{[30):

int index;

setcolor(255);
sprintf(showbuff,"[ X1. Y1] - [ X2, Y2]");
outtextxy(435.30,showbuff);
index = 0:
while(buffindex] 1= -1) (

sprintf(showbuff."[%Sd.%Bd] - [%3d.%3d]" buffindex],
buff{index+1].buff{index+2] buff{index+3]);
outtextxy(435.90+(10*index).showbuff);

index+=4;

return (index);

}

void CursorDownMovement(int *v)

{

int temp;

if((temp = (*y+3)%20) == Q)
il(*y >=277)

i

/f show position of line that mark
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*y +=19;
clse

*y += 20;

else

if(*y >= 277)

*y += 19-temp:
clse

*y 4= 20-temp;

/!l’***#t!#‘##!##t###**#**t*#*##.t##t!tt“*ﬁtt*‘l*t*t*tt#t*.t**‘t#tl*t'#*/

void CursorLeftMovement(int *x)

{
int temp;
if((temp = (*x+3)%20) == 0)
if(*x <= 17) /
*x -= 19;
else
*x -= 20;
else
if(*x <= 17)
*x -= temp-1;
else
*x -= temp;

]

/*#*t!t#t*.'#tt*#t*t***t#t***.tt*##*‘tt*#**t*****#**#*tﬁ**##**t*t*ﬁ***t*‘/

void ShowPicture()

(

int temp.index.row:

char buff[5];

cleardevice():
setcolor(255):

rectangle(80,80,231,231):
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+ for(index=0; index<5 &&linebuff[index][0] != 0: index++) {

for(row=0; row<MAXY; row+=2)
putpixel@l+linebufﬂindex][ro\',v]/2.8l+row/2.255):

if(index 1= 0 && index < 5) |
sprintf(buff,"%d" index);
temp = linebufflindex-1][139];
outtextxy(81+temp/2+(linebufflindex][139]-temp)/4, 150.buff);

’ }

S
'
{
'
} V
/**#Q‘*#‘**I#'t*#**t####***ﬁ'ﬁ'*****lﬁ!ﬁ*#t**i%#*#‘#tt#'*t’ttllltﬁ*‘t*‘t#/

void ClearLense(int *buff) : !

int row,inc; A

for(row=0: row<MAXY: row++) {
if(ptemp(row][buff[row}] 1= 0)
ptemp{row][buff{row]] = 0:
for(inc=1; inc<10; inc++) |
if(bufffrow]-inc > 0 && ptemp[row][buff[row]-inc] != 0)
ptemp[row][buff[row}-inc] = 0;
if(bufffrow]+inc < MAXX && ptemp{row][buff{row}+inc) 1= 0)

ptemp{row]{bufff[row]+inc] = 0;

/*"*tt#tlt‘##t#.*l*’#*t*t****t*****.*t**t****t#t#*t*tt***!*t**t#**‘t***#/

void ClrNotRoad(int items.int direction)

{

register int row,col;

if(direction == B_LEFT)
for(row=0: row<MAXY: row++)

for(col=1; col<=(linebuf: f{0}[row]+5): col++)
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ptemplrow]col] = 0:
else
for(row=0; row<MAXY: row++)
for(col=(linebuff[items-1][row}-5); col<MAXX-1: col++)

ptemp{tow][col] = 0;

/t*tttlﬁ*"t#ttit!t***##*%‘*#‘tt#t#'#‘#‘t###‘*ttl.#‘*ﬁ‘t.#'.#*t?t*‘*l"##/

int far* Getmem(void)

}

/] get mem used save screen
int far* ptr;
if((ptr = (int far*)farmalloc(100)) == NULL)

closegraph():

printf("™\nError:not enough heap space in save screen!\n"):

exit(1):

return (ptr);

/tl**t*****’t.t“*t*****#l*****t**‘l#ﬁlt*t#****t!*##**##*#l**tttt*#*"#*./

void ShowFileProNum(int file)

{

)

char buff[40];

setfillstyle(SOLID_FILL.0):
bar(309.239,333,247);

sprintf(buff,"File picture %3d is processed” file):
setcolor(255);

outtextxy(206.240.buff);

/Iﬁ%*#t**.#“tttttt!t***#‘*#**t'******t*###tl*****#t******##l&!*****t#*!'/

void ShowWaitMsg(void)

{

char buff]50}:
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cleardevice();
sprint{(buff,"Please Wait program is being process picture"); '
setcolor(255);

outtextxy(150,190.buff);

/#!*#"*l******#*###!#t#*#t***t*#*#******#*t****#l#?t#t*****#‘ti#l**t###*/

void FreeMem(void)

{

register int row;

for(row=0; row<header.ysize; row++) { i
farfrec(pdatal[row]):
farfrce(pdata2[row]): ;

farfree(ptempfrow});

/***l**t*##t#*#**#t**#**tl*tt*##**t**##****t*tt*l#t##****#'l****#t*#.ttt#/

void CursorUpMovement(int *y)

{

int temp;

if((temp = (*y+3)%20) == 0)

*y -= 20;
else
*y -= temp;

/*‘**##l*tttt*t!‘*t#ﬂ***#*t*#*t*t*lt*t*t*t*t*ﬁ*tttt*t*t‘*#**tt#*t**t**'#*/

void CursorRightMovement(int *x)

{

int temp;

if((temp = (*x+3)%20) == 0)

*>x += 20;
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*x += 20-temp;

)

/#t***#tt‘**titt#l*#*‘#**t‘tt#t“*ttitt#tt*tt*t#'##*titt*tt*#*.**ﬁ*‘ttt#t/
void PrintPosQut(int x.int y)

char locate[10];

sprintf(locate,"[%3d,%3d] " x+2,299-(y+3));
setcolor(0):
outtextxy(500,400,locate);

}

/*******“*‘****'*‘***‘***#"."#***.*.‘***'****‘#**‘*****.'.‘."“*‘*.'*/
void OrProcess(void)

{

register int row.col;

for(row=0; row<MAXY: row++)
for(col=0: col<MAXX: col++)
ptemnp[row][col] = (int)pdatal{row]{col] | (int)pdafa2[row][col]:
}

,’.#‘&*.#'*t*'**#*l*t***t'l#t#**tt*ttIQ**“‘******‘l‘l#‘tt#*t#..*tt#!t**‘/

-

void ClrPdatal (void)
{

register int row,col;

for(row=0; row<MAXY: row++)
for(col=0; col<MAXX; col++)
pdatal[row]{col] = 0:

}

/*tt‘***t**t**#*tttt*t*****l**t****l*#***t####t***lt*#l*tt*#*&*!!**t**#*t/

“ " void InitCarpos(void) // initial values to carpos

{

register int row,col;



e -

e W e v

—— W W

o

I ]

for(row=0; row<500; row++)
for(col=0; col<4; col++)
carpos[row][cel] = -1; '
]
/*‘*'t‘***F?!*t‘***"*“*#****#*lt##*‘##“t**'***#‘lﬁ*“#t.tﬁ‘*t*#*#ttt#t/
void ClearLinebuff(void)
(

register int row,index:

for(index=0; index<5:index++)
for(row=0: row<MAXY; row++)
linebufflindex][row] & 0;
) .
/**!*t"*#0"**t#t*‘*******#***i****#t***#t***t#***l***##*#*.t#‘**tttt**t/
void InitOutbuff(int *out)
{
int index;
out[0] = -1;
for(index=1; index<2l: index++)
out[index] = 0;
]

/#ﬁ#!*t*t**l*#t*ﬁ**ﬁ*t*#*lt****‘#*#"#*‘#*;*****t*t*tt**#***ﬁ***t!l******l

void InitLenFlag(int items) // initial {lag of len
(

int row;

for(row=0: row<iteins: row++)

flag[row] = 0;
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