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Engraving Machine controlled by Microcontroller

Mr. Techaniti  Chantakian
Ms. Pantsa Kulthai
Assist. Profl. Dr. Surapan Airphatboon Advisor

Education Year 2006

Abstract

Microcontroller based engraving machine is operated by user , imported model picture |
via computer serial interface. Then processes by microcontroller for using stepping motor to

control 3-dimension. In addition, image processing is using for developing this machine.
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2.2.3.3. MINsEFUIIUYE-1Ag) One - Two phase excitation 138 Half Step
¥ ) ° g} 1 a : o a
msnszquauvuiihlalasmssiwnszualih ldfanatansazaosaiioglndiu
v o S & v d
wumames adufumsswnszua i adasulwavumanes dafl

UDiQQ ar Connect common to +V (Active low)

A L L

Bipolar (Active high)

a5 N ¢ A\

Al ) s g

ot o ar d' - ' o (¥
2.24 AEMBAUTIAUTNAVINTHUINUHIHINYUAD

2.24.1. WlaToaunsda(Diode suppression) Aonsiitla Toaumevuiudiy
vamamiu Tuvaisfins ni@mnnd on veWiinsse nadinle Toams zdums Iilusa
Houndunn'lalon tons uFmaes off Back emf voltage ATAMINATLMA 19 wazgnvi 1
$a2903 Taunszuaez Inarhu la Toauasmmaudnmnsvanin S un la Toafivimeh

b d

11191 Flyback Diode W38 Free wheeling diode

3107 2.823937 19 1 Temani1dn




13

2.2.4.2, 11‘5’ﬂ’nNG‘]HH‘VHWS"JW‘]'!J"[GITBGI(Diode' + Resistance suppression) Ao
¥ [
Famsfisghldnaii 15 lumsdiia Back emf voltage 15903 1m3ns 19 1a Tomftvaadaiien

»
mamsaId U 1A Rs, =[R*Vee,, /VI-1

f—

%? AN §'
'
[y i
foF
oy
1

. /
{ v

L

i < T
U7 2.9 aaswlmasunudaniulaten

" J
2.2.5 gl nudvesmdivilsuemos
wa o T a4 9 3 s a
guaulianuisveramiammeine Weanuiadinimeinezliaig
et o P 2 a « v a4 g g a ¢ & o
uefinmis g 9 uasHinawis 35 leuund nosnesiinin a21573 Tvuunseriniugtuuy

asTuNamaiuas IManvosuBmas

Resonant
Spead
i

v

v‘,"

Eﬂ'ﬁl 2.10 Torque Vs, Speed




14

& L3
2.2.5.1 aumstiuguvsaasiviluemes

o B < n“ - = ] '
anuddyueimstuadltwemes de msdvums Ivavesnssuaruunadng

9_ 9 1

o 4 < o LY ¥ i o ]
azvavosadtilavemas Fusildvinarsesvuamlemes R drdunmsvowad lun

o = g/
‘Uﬂﬂ?'ﬂlu‘ﬂﬁ‘ﬂn‘ﬂgﬂﬁﬂﬂ

> oo &

d i ol o o ' i
Tumsnuguanuisni Nadnds lddduvemessregluaniuznei

Siaf pulss

l »

N L4
‘W 4 i !
af

-
]
]

——

1 W
1 I’W = Lyl '

s 2.1 jUdnwaznsdlosdad

@ s 7 o i ]
FAATMPBIN1UNRIILD fi(Hz) AV

ty=— ] 2.1
X (s) (2.1)
T30 5t AIVAUAWHUANNES C
P 22)
A
yuudazmAl ( A)
AL (rad) (2.3)
Spr
dlo  spr=$wavaddae 158
yuMsAAIun (0)
8 =na (rad) (2.4)
dle  n=s$maumidde 1 300
anwd aFagmmaslumsmdoufiveaudazamy
v=2 ( radisec) (2.5)
e (2.6)




15

W d
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Ax Ax
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910 — ==
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a-V
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330152 IaE@UR e n+1 Iaunis 2.2)

CHEH =L, (2.15)

C, = A, —1) (2.16)

o=/ |22 2.17)
(0
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§ : i- ‘i -] o
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2.2.6 MIdune T e und adudionu3Inei (Linear Interpolation at

constant V)
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cosf = % (2.29)
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1 é - F LY 0 J A ) ﬂ:i = 1 - nl 3 . d‘l . i LY
mmmﬂua‘nflmnmﬂuumunwmmmsumw UALIHAH(Start Bit) IWaUIUINIUUITN

2 o 9 ' A | Yo oy o a aw 3/ o d
U‘lﬂﬂl’ﬂ‘ll'ﬂllﬂ'dﬁll'l llﬁﬁluﬁ)dwﬁﬁIlﬂﬂ'ﬂﬂﬂ'llﬂliﬁﬁuﬂi'UWIU%']U'J"N‘UGW]ﬂBQﬂWHﬁ'J INUUN

] o
1 o =

] & 4 w o o 9 o F— i ar B 9 da P a o
vraleyadnianily Fszaudygrusegnimua it <1 Judilladoniond Dedu

a1

i ' , o < a & 4
gA(Stop Bit) iietavenliilddsdeyansuuds Tnodygm <17 Adludadugaissdan

o ot [

1 & Y w ' 1
wingaszeznamia mlitheiu 1A vivuihinsdsdaduganuda

Qdd or even
Parity or Remain idle or
unused next start bit
Idle state
Of line
5 to 8 data bit 1 to 2 bit times
i ot i~

0 o — oo\ H Sto
r | p
1P Z 4RO\ 2N

(a} Character format

Stop
Start Stop Start
bit element it element
1+ 1 0 1 0 0 0 1 @ @ A Tochoey W A0 B
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2.3.4 1NM35§1H RS$232-C
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MAaEuIn Y. ARM7 Source code

#include <LPC213x.h>
#include <LCD.c>

#include <math.h>

#include <stdio.h>
#include<serial.c>

#define x_direction 0x20000000
#define y_direction 0x00040000

unsigned int
counterX,limitX,counterY,limitY MinusX=0.Positive X=0,MinusY=0,Positive Y=0,

int imax;

char x[2000],y{2000],x_pre,y_pre;

void ExtIntlnit {(void);

void OverMinusX (void) _irg;
void OverPositiveX (void)__irg;

void OverMinusY (void)__irg;

void OverPositiveY (void)__irq;

void x_speed_init(void);

void y_speed_init(void);

void x_speed(char dir,int Cx,int cycle),

void y_speed(char dir,int Cy,int cycle), .
void PointToPoint(float x1,float y1,float x2,float y2,int Vmax);
void WriteArray(void);

void x_speed_interrupt(void) _ irq;

void y_speed_interrupt(void)  __irq;

void home(void};

void z_up(void);

void z_down(void);

void z_tune(void);

void SetOrigin(void);

void main{void){
char se_in=0;
int aa,j;
HInitial System
X_speed_init();
y_speed_init();
ExtIntinit();
uart0_init(4800);,
while(1){
SetOrigin();
while(se_in!= 0x80){
se_in = getchar();}
imax=getchar();
aa=getchar();
imax=imax+{aa*256);
{/save point
for(j=1;j<=imax;j++){
x[j]=getchar();
y[jJ=getchar();}
WriteArray();
z_tune();
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}
*****#*******/
void ExtIntInit (void}){
PINSELQ |= 0xA0000000;
PINSELI |= 0x00000301;
EXTMODE [= 0x0000G00F;
EXTPOLAR |= 0x00000000;
Intertupt

VICVectCntl0 = 0x0000002E;
VICVectAddr0 = (unsigned)OverMinusX;
VICVectAddr0

VICVectCntll = 0x0000002F;
VICVectAddrl = (unsigned)OverPositiveX;
VICVectAddr]

VICVectCntl2 = 0x00000030;
VICVectAddr2 = (unsigned)OverMinusY;
VICVectAddr2

VICVectCntl3 = 0x00000031;
VICVectAddr3 = (unsigned)OverPositive;
VICVectAddr3

VICIntEnable =0x3C000;}
EINTO,EINTI1,EINT2,EINT3

void OverMinusX (void)__irq{
TOTCR = 0x00000002;
MinusX =1,

limitX = gounterx;

led clear();

led_string("OverMinusX");

EXTINT |= 0x00000001;

interrupt flag
VICVectAddr = 0x00000000;}
of interrupt

void OverPositiveX (void)_irq{

TOTCR = (0x00000002;
PositiveX 'Y

limitX = counterX;
led_clear();

led_string("OverPositiveX");

EXTINT {= 0x00000002;

interrupt flag
VICVectAddr = 0x00000000;}
of interrupt

void OverMinusY (void)__irg{
TITCR = (x00000002;
MinusY =1;

limitY = counterY;
led_clear();

led_string("OverMinusY™);

EXTINT |= 0x00000004;

interrupt flag
VICVectAddr = 0x00000000;)
of interrupt

//Set pin 0.14toEINT1 ,0.15toEINT2
//Set pin 0.16toEINTO0 ,0.20t0EINT3
//Select to Edge Sensitive Interrupt
//Select Falling Edge Sensitive

//Connect EINTO to VICVectAddr0
/FIl IRQ Address to

HConnect EINT to VICVectAddr!
HFill IRQ Address to

/IConnect EINTI to VICVectAddr2
/Fill IRQ Address to

//Connect EINTI to VICVectAddr3
HFill IRQ Address to

//Enable

HExtINTO

#/Clear the peripheral
#Dummy write to signal end

HExtINT

//Clear the peripheral
//Dummy write to signal end

HEXtINT2

//Clear the peripheral

//Dummy write to signal end
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void OverPositiveY (void)__irq{ HEXtINT3
TITCR = 0x00000002;

PositiveY =1,

limitY = counterY,

led_clear();

led_string("OverPositiveY");

EXTINT |= 0x00000008,; //Clear the peripheral interrupt flag
VICVectAddr = (0x00000000;} //Dummy write to signal end of interrupt

/*****************************X"Axh**#************************/

void x_speed_init{void){

IODIRO |= x_direction; //Output port0.29 as X-Direction
PINSEL! |= 0x03000000; fMatch 0.2 as output

VPBDIV = 0x00000002, //Configure the VPB divi
TOTCR = 0x00000002, //Reset counter and prescaler
TOPR =0x12C,; //Load prescaler to 100 kHz
TOMCR = 0x00000003; //On match reset the counter and generate an
interrupt

TOEMR = 0x00000104; /#On match clear MAT2 (MAT2 will set
after use this instruction)

VICVectAddrS = (unsigned)x_speed_interrupt; //Set the timer ISR vector address
VICVectCntlS = (x00000024; //Set channel

VICIntEnable |= 0x00000010;} //Enable the interrupt

/****************************X_Speed*******************************[

void x_speed(char dir,int Cx,int cycle){

counterX =0;
limitX = ¢ycle;
TOTCR = 0x00000002; //Reset counter and prescaler
TOMRO =Cx; HSet the X cycle time
TOMR2 =TOMRO-100; l/Geterrate pulse
if{{dir="T&&(Cx!=0)& & (cycle!=0)& &(Positive X!=1)){

MinusX ={;

IOSETO |= x_direction;

TOEMR = 0x00000104; /ISet MAT2 high for
begining of the cycle(MAT2 will set after use this instruction)

TOTCR =0x00000001;} /fenable timer
else if((dir="b& &(Cx!=0)& & (cycle!=0)& &(Minus X !1=1}){

PositiveX =Q,

[OCLRO |= x_direction;

TOEMR = (x00000104; //Set MAT2 high for
begining of the cycle(MAT2 will set after use this instruction)

TOTCR = 0x00000001;} //enable timer
else{

TOMRO =0

TOMR2 =0

TOTCR = 0x00000002;}
/************************X-Interrupt*********************************/
void x_speed_interrupt(void) __irq{
counterX++;
if(counterX<limitX){

TOEMR = 0x00000104; //Set MAT2 high for

begining of the cycle(MAT2 will set after use this instruction)
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TR |= 0x00000001:} /{Clear match O interrupt
else {

TOTCR = 0x00000002; //Reset and Disable Timer0

TOIR [= 0x00000001;} /{Clear match 0 interrupt
VICVectAddr = 0x00000000;} //Dummy write to signal end

of interrupt

R A R K K ok R KA OR R ORHOR Ok R R KRy
A R AR o K oK o o RO K o R R KKk

void y_speed_init{void){

[ODIRO |=y_direction; /fQutput port0.18 as Y-Direction
PINSEL1 |= 0x0000000C, //Match 1.2 as output

VPBDIV = 0x00000002; //Configure the VPB divi
TITCR = 0x00000002; {{Reset counter and prescaler
T1PR =0x12C; /fLoad prescaler to 100 kHz
TIMCR = 0x00000003; //On match reset the counter and
generate an interrupt

TIEMR = 0x00000104; /{On match clear MAT2 (MAT2 will
set after use this instruction)

VICVectAddré = (unsigned)y_speed_interrupt; //Set the timer ISR vector address
VICVectCntl6 = 0x00000025; //Set channel

VICIntEnable |= 0x00000020;} //Enable the interrupt

/***********#******#****Y_Speed************************************/

void y_speed(char dir,int Cy,int cycle){

counterY =0
limitY = cycle;
TITCR = 0x00000¢002; //Reset counter and prescaler
TIMRO =Cy; //Set the Y cycle time
TIMR2 = TIMRO-100; f/Geterrate pulse
if((dir=="1)&&(Cy'=0)& & (cycle!=0)& & (PositiveY'!- - 1)){

MinusY =0;

IOCLRO |=y_direction;

TIEMR = (x00000104,

TITCR = 0x00000001;} /fenable timer
else if{({dir=="b")&&(Cy!=0)& &(cycle!=0)& & (MinusY!=1)){

PositiveY =0;

IOSETO |= y_direction;

TIEMR = 0x00000104;

TITCR = (x00000001;} /fenable timer
else{ .

TIMRO =0;

TiIMR2 =0;

TITCR = 0x00000002;}

j***************************Y_Interrupt*********************************/
void y_speed_interrupt(void) _ irq{
counterY-++;
if(counterY <limitY }{
TIEMR = 0x00000104; /*Set MAT2 high for begining of the
cycle(MAT2 will set after use this
instruction)*/
THR |= 0x00000001;} //Clear match Q interrupt
else {
TITCR = 0x00000002; //Reset and Disable Timer0Q
TI1IR |= 0x00000001;} //Clear match 0 interrupt
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VICVectAddr = 0x00000000;} //Dummy write to signal end of
interrupt

/***********************Point_To_Poinl Fu"ction***********************/
void PointToPoint(float x1,float y1,float x2,float y2,int Vmax){

float Delta_x, Delta_y;

int Cx, Cy;

float Vx,Vy;

double path;

Delta_x = fabs(x2-x1);

Delta_y = fabs(y2-y1);

path = sqrt{(Delta_x*Delta_x)+(Delta_y*Delta_v));

Vx = Vmax*(Delta_x/path};

Vy = Vmax*(Delta_y/path);
Cx = 100000*0.1/Vx;
Cy = 100000*%0.1/Vy,
if(x2>x1)

x_speed('f,Cx,(Delta_x*5));

else if (x2<x1)
x_speed('t’,Cx,(Delta_x*5));
else;
ifly2>yl)
y_speed('f,Cy,Deita_y*5);
else if (y2<y1)
y_speed('t',Cy,Delta_y*5);
else;
while(counterX<limitX);
while(counterY<limitY);} ‘
/***********************\***App Func*ﬂ‘*********#***********************/

void home(void){

PINSELO &= 0x0FFFFFFF; /Set pin 0.14t0GP10 ,0.15toGPIO
PINSELI &= 0xFFFFFCOC; //Set pin 0.16toGPI1O ,0.20toGPIO
IODIR( &= 0xFFEE3FFF; X-Axis
if({IOPIN0&0x00014000)==0x00004000) { X~
PINSELD |= 0x20000000: //Set pin 0.14toEINT [(PositiveX)
PINSEL! |= 0x00000001; //Set pin 0.16toEINTO(MinusX)
MinusX =11
else{ HX+,X is Floating
PINSELO I= 0x20000000, //Set pin 0.14toEINT 1(PositiveX)
PINSEL1 = 0x00000001,; //Set pin 0.16toEINTO(MinusX)
x_speed('d',200,700000);}
/Y -Axis
if{[(IOPIN0&0x00108000)==0x00100000){ Y-
PINSELO |= 0x80000000: //Set pin 0.15toEINT2(MinusY)
PINSEL1 |= 0x00000300; /Set pin 0.20toEINT3(PositiveY)
MinusY =1}
elsef
/IY+,Y is Floating
PINSELO [= 0x80000000: /{Set pin 0.15tcEINT2(MinusY)

PINSEL! [= 0x00000300; //Set pin 0.20toEINT3(PositiveY)
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y_speed('b’,200,700000);}
while(counterX<limitX),
while(counterY<limitY);}

void z_down(void){

unsigned int i;
JIODIR1 |= 0x00C00000;
IOSET1 |= 0x00400000;
IOCLR!1 |= 0x00800000;
for(i=0;i<1935;i++){
IOSETI |= 0x00800000;
delay _us(5000);
[OCLRI |= 0x00800000;
delay_us(5000);
}
}
void z_up(void){
unsigned int i;
[ODIR1 |= 0x00C00000;
IOCLR!1 |= 0x00400000;
[OCLR! |= 0x00800000;
for(1=0;1<]95;1++){
I0SET! |= 0x00800000;
delay_us(53000);
[OCLRI [= 0x00800000;
delay us(5000);
}
}
void z_tune(void){
char z_com;
z_com=getchar();
while(z_com !='q"){
printf("%c\n",z_com);
if(z_com =='u") z_up();

else if(z_com =='d") z_down();
z_com=getchar();

}

printf{"%c\n",z_com}; }

void SetQrigin{void){
home();

delay_us(50000);
PointToPoint(0,0, 0,50,50);
delay us(50000);
PointToPoint(0,0, 70,0,50);
delay_us(50000);
x_pre=(;

y_pre =0;}

void WriteArray(){

int i;

for(i=1;i<=imax;i++){
PointToPoint(x_pre,y_pre,x[i],y[i],4);
if (i==1)
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Z_tune();

x_pre = x[i];
y_pre = y{i};

}
}

JREEE R E AR AR Ty o gy SEria]¥F F FF R Rk ok ook dol koo ok ok ok f

#include<LPC213x.h>
#include<stdio.h>
#define CR 0x0D

void uart

0_init(unsigned int baudrate){

unsigned short uGdl;

uldl = 30000000/(16*baudrate);
PINSELO |= 0x00000005;

UOLCR = (Ox83;

UODLL = uQdI&0xFF;

UODLM = (u0dI>>8);
UOLCR &= 0x7F;}

int putchar(int ch){

if{ch=="\n"){

while(1{UOLSR&0x20));

UOTHR = CR;}
while(1(UOLSR&0x20));
return(lJJOTHR=ch);}

int getchar(void)}{
while(/{(UOLSR&0x01));
return(UORBR);}

/**************************Iﬂmnma’w LCD******************************/

#include<LPC213x.h>

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

LCD_D4  0x00010000
LCD D5 0x00020000
LCD_D6  0x00040000
LCD D7  0x00080000
LCD_RS  0x00100000
LCD_EN  0x00200000
led_rs_set() IOSETI |=LCD_RS

led_rs_clr() IOCLR1 |=LCD_RS
led_en_set() [OSETI = LCD_EN
lcd_en_clr() IOCLR1 [= LCD_EN
led_clear() led com(0x01)
lcd_cursor_home() lcd_com(0x02)
led_display_on() lcd_com(0xOE)
led_display_off() lcd_com(0x08)
led_cursor_blink(} led_com(0x0F)
led_cursor_on(}  led_com(0x0QE)
led_cursor_off() lcd_com(0x0C)
led_cursor_left(} led_com(0x10)
led_cursor_right() lcd_com(0x14)
led_display_sleft() lcd_com(0x18)
led_display_sright() lcd_com{0x1C)

{/Function Prototype

/I PL.16

/P17

//PL.18

/fP1.19

/I P1.20

/#P1.21

/A RS =1 (Select Instruction)
# RS = 0 (Select Data)
/1 EN = | (Enable)

/1 EN =0 (Disable)

// Clear Display

// Set Cursor =0

// LCD Display Enable
// LCD Display Disable
/1 Set Cursor = Blink
/f Enable LCD Cursor
/! Disable LCD Cursor
/1 Shift Left Cursor

/1 Shift Right Cursor

// Shift Left Display

/1 Shift Right Display
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void lcd_delay(void);

void delay_us(unsigned int time);

void nibble(void};

void led_com(unsigned int com);

void led_init(void);

void led_write(char c);

void led_string(char str[40]);
/****#******************De]ayt***’!‘*********************************/
void delay us(unsigned int time){

unsigned int countl;

for(count]=0;count] <=(time*5);counti++);}
/*******‘I‘************LCD_De]a},*****#********************************/
void lcd_delay(void}{

unsigned delay;

for(delay=0;delay<=4000;delay++);} /{delay 5ms

/*******************Nibble*******#***********************************/

void nibble(void){

led_delay(); //Delay Sms
led_en_set(}; liset N bit
led_delay(); //Delay Sms
fcd_en_clr(); //Clear EN bit
led_delay();} //Delay Sms

/*****************LCD Command****************************************/

void led_com{unsigned int com){

unsigned int out;

led_rs_cir(); HClear RS bit
out=com;

[OSET1=(0xF0000&(out<<12)); f/send 4 high bits
ouf=com;

IOCLR 1 =(0xF0000&((~out)<<12));

nibble();

out=com;

IOSET1=(0xF0000&(out<<16)); /fsend 4 low bits
out=com,

JOCLRI=(0xF0000&((~out)<<16));

nibble();}

/**********************#**LCD Write#*#**********************/
void led_write(char ¢){

unsigned int out;

led_rs_set(); HSET RS bit
out=c;

IOSETI=(0xF0000&(out<<12)), /fsend 4 high bits
out=c;

IOCLR 1=(0xF0O000& ((~out)<<12)),

nibble(};

out=¢;

TIOSET1=(0xF0000&(out<<16)); {/send 4 low bits
out=c;

IOCLR1=(0xF0000&{({~out)<<16));

nibble();}
/**********************LCD_String*****#**************************/
void led_string(char str{40]){ |

int i;

i=0;

while(str[i]!=0){
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led write(str[i]);
i++;
}
}********##***********LCD Init*****************************************/
void led_init(void){
[ODIR1|=0x3F0000;
IOCLR1|=0x3F0000;

led_delay(); HDelay 5ms
led_delay(); /{Delay 5ms
led_delay(); //Delay Sms

//Sent Data 0x03 for excite 2 times

led_com{0x33);

//Sent Data 0x03 for excite | time and send 0x02 1 time
led_com(0x32);

led_com(0x28); //Select display line and
front

led_com(0x08); //Display off

led_com(0x01), //Display clear

led_com(0x02), /fEntry mode

led_com(0x0C); } //Open display,open

cursor.blink cursor
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AANUIN Y. Visual Basic Source code

Const WM_CAP As Integer = &H400

Const WM_CAP_DRIVER_CONNECT As Long = WM_CAP + 10 'mormal=10
Const WM_CAP_DRIVER_DISCONNECT As Long = WM_CAP + 11

Const WM_CAP_EDIT_COPY As Long = WM_CAP + 30 'normal set =30
Const WM_CAP_SET PREVIEW As Long = WM_CAP + 50 'normal se1=50
Const WM_CAP_SET_PREVIEWRATE As Long = WM_CAP + 52

Const WM_CAP_SET_SCALE As Long = WM_CAP + 51 'normal=53 to fit for window ,
normal set=51

Const WS_CHILD As Long = &H40000000

Const WS_VISIBLE As Long = &H10000000

Const SWP_NOMOVE As Long = &H2

Const SWP_NOSIZE As Integer = |

Const SWP_NOZORDER As Integer = &H4

Const HWND _BOTTOM As Integer = |

Dim iDevice As Long

Dim hHwnd As Long

Public H As Byte

Public W As Byte

Public pixel As Variant

Public Threshold As Byte

Public index_x As Integer

Public index_y As Integer

Private pos_array x(5000) As Byte
Private pos_array_y(5000) As Byte
Public aa As String

Private bi(5000, 5000) As Byte
Public val

Private Declare Function SendMessage Lib "user32” Alias "SendMessageA" _

(ByVal hwnd As Long, ByVal wMsg As Long, ByVal wParam As Long,

|IParam As Any) As Long
Private Declare Function SetWindowPos Lib "user32" (ByVal hwad As Long, _

ByVal hWndInsertAfter As Long, ByVal x As Long, ByVal y As Long,

ByVal cx As Long, ByVal cy As Long, ByVal wFlags As Long) As Long
Private Declare Function DestroyWindow Lib "user32" (ByVal hndw As Long) As Boolean
Private Declare Function capCreateCaptureWindowA Lib "avicap32.dil" _

(ByVal lpszWindowName As String, ByVal dwStyle As Long,

ByVal x As Long, ByVal y As Long, ByVal nWidth As Long, _

ByVal nHeight As Integer, ByVal hWndParent As Long, _

ByVal nID As Long) As Long
Private Declare Function capGetDriverDescriptionA Lib "avicap32.dll" (ByVal wDriver As
Long, _

ByVal IpszName As String, ByVal cbName As Long, ByVal IpszVer As String, _

ByVal cbVer As Long) As Boolean




66

Sub delay()
Dim ioi, joj As Integer
Forici=0To 100
For joj =0 To 300
Next
Next
End Sub

Private Sub cmd_edge Click()
Dim R(1000, 1000) As [nteger "Array of R color’
Dim G(1000, 1000) As Integer 'Array of G color
Dim b(1000, 1000) As Integer 'Array of B color
Dim max As Integer
Dim min As Integer
Dim i, j, m, n, X, ¥y As Integer
'‘Dim Threshold As Integer
Dim Gray(1000, 1000) As Integer
Dim Px{(1000, 1000) As Integer
Dim Py(1000, 1000) As Integer
Dim Pxy(1000, 1000} As Double
Dim H, W As Integer

H = Picture2 . ScaleHeight
W = Picture2.ScaleWidth

Mokookkxk - Read & mem Gray valie %Rk sokoknok kdokdonkodon ¥
Fori=0ToW-1

Forj=0To H- |
pixel = picCapture.Point(i, j} 'read level colour form picturel
R(i, j) = pixel Mod 256 'define RED level
G(i, j) = (pixel \ 256) Mod 256 'define Green level
b(i, j) = pixel \ 65536 'define Blue level
Gray(i, j) = (R(, j) + G(i, j) + b(i, j) \ 3 'define gray level

Next

Next

ol o e ok e ok ok s ok ok ok ok ook Find PX}’(IOOO,IOOO) LEEEE LRSI EES RIS SRR LR S T
Fori=1ToW-2
Forj=1ToH-2
Px(i, j) = Abs((((Gray(i - 1, j~ 1) * (-1)) + (Gray(i +1,j-1)* (1)) + _
(Gray(i- 1,)) *(-2)) + (Gray(i + 1, j) * (2)) + (Gray(i - 1, j+ 1) * _
(-1)) + (Gray(i + 1, j + D) * (1))
Py(i, j) = Abs(((Gray(i - 1,] - 1) * (-1)) + (Gray(i, j - 1) * (-2)) +_
(Gray(i+ 1,j- D * (1) +(Gray(i - L, j+ 1) * (1)) + _
(Gray(i, j + 1) * @) + (Gray(i + 1, j 4 1) * (1))
Pxy(i, j) = Px(i, j) + Py(i, j}
Next
Next
'***************ﬁnd binary picture*********************************
Fori=1Tow-2
Forj=1ToH-2
If Pxy(i, }) >= Threshold Then
bi(i, j) = 255
Elself Pxy(i, j) < Threshold Then
bi(i,j)=0
End If
Picture2 PSet (i, j), RGB(bi(i, j), bi(i, j), bi(i, j))
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Next
Next
End Sub

Private Sub cmdcon_Click()
Dim i, j, m, n As Integer
Dim x, y As Integer ' for transfer to count index
Dim scan As Byte
Dim pos_yy As Byte
Dim pos_xx As Byte
Dim rr_i(9), rr_j{(9) As Byte
Dim state As Integer
Dim pos_x As Byte
Dim pos_y As Byte
H = Picture2.ScaleHeight
W = Picture2.ScaleWidth

'***********ﬁnd CDntOUI‘ f‘ollowing***********ﬂk****************#
index_x = count_pos_x(x}
index_y = count_pos_y(y)

Fori=3ToW-4
Forj=3ToH-4

Do While bi(i, j) = 255
'for first position
Ifindex_x =1 Then
pos_array_x(1)=i
pos_array y(1)=]
End [f

m i(y=i-1:mr j(l)=j-1

rr i(2y=irr j2)y=j-1

m iGy=i+lirr_ j(3)=j-1

rr i(dy=i+ Lirer_j(d4)=j

rr i(Sy=i+ brer_j(8y=j3+1

r i6y=irr_j(6)=j+1

m i(M=i-Lr j(MH=j+1

rr i(8y=1i-1:rr j(8)=)

rr i(9)y=i-1l:rr_j(9)=j-1 ‘samerr_i(1)and rr j(1)

If bi(rr_i(1), rr_j(1)) = 0 And bi(re_i(2), rr j(2)) 255 Then
scan = |
pos x=i:pos y=j-1

Eiself bi(rr_i(2), rr_j(2)) = 0 And bi{rr i(3), rr_j(3)) = 255 Then
scan = 2
pos x=i+1:pos_ y=j-1 :

Elself bi(rr_i(3), rr_j(3)) = 0 And bi(rr_i(4), rr_j(4)} - 255 Then
scan =3
pos x=i+1:pos_y=]

Elself bi(rr_i(4), rr_j(4)) = 0 And bi(rr_i(5), rr_j(5)) - 255 Then
scan = 4
pos_ x=i+1l:pos_y=j+1

Elself bi(rr_i(5), rr_j(5)) = 0 And bi(rr_i(6). rr_j(6)) = 255 Then
scan =5
pos x=1pos y=j+1

Elself bi(rr_i(6), rr_j(6)) = 0 And bi(rr_i(7), rr_j(7)) = 255 Then
scan =6
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pos x=i-l:pos y=j+1

Elself bi{rr_i{7), rr_j{7)) =0 And bi(rr_i(8), rr_j(8)) =255 Then
scan =7

pos_x=i-1:pos_y=]

Elself bi(rr_i(8), rr_j(8)y =0 And bi(rr_i(1). re_j(1)} - 255 Then
scan=§

pos_ x=i-l:pos y=j-1
End If

state = 666

If index_x >=2 Then
‘check that is the first position

If {pos_array_x(1)=pos_x) And (pos array_y(1) = pos_y) Then
state = 111

MsgBox "Found First position", vbOKOnly
Exit Do
End If

‘check that is not have next position
Form =2 To index_x

If pos_array_x{m) = pos_x And pos_array y(m}=pos_y Then
[f scan = 8 Then
scan = 0
End If

scan = scan + 1

Forn=scan To 8
If (bi(rr_i(n}), rr_j(n)) = 0) And (bi(rr_i(n + 1), rr_j{n+ 1)) =255) Then

Select Case n

Case 1
pos_xx=i:pos yy=]j- |
Case 2
pos_xx =i+ l:pos yy =j-1
Case 3
pos_xx =i+ 1:pos_yy=|j
Case 4
pos_xx=1+1l:pos_yy= j+1
Case 5
pos_xx =1i: pos_yy=j+ |
Case 6
pos_xx=i-1:pos_yy= j+1
Case 7
pos_xx=1i-1:pos_ yy ~j
Case §
pos_xx=1i- l:pos_yy <j-1
End Select

'check that not have next point

If (pos_xx = emtry) And (pos_yy = emtry) Then
state = 555

End If

‘check again that not same in not same in array
Formm =2 To index_x
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If pos_array_x(mm) = pos_xx And pos array_y(mm) = _
pos_yy Then
'same position in array
'MsgBox "not found next pos”, vbOKOnly
state = 999

“clear array

Fornn =1 To index_x
pos_array_x{(nn)=0
pos_array_y(nn) =0

Next

index x=1

index_y =1

Exit Do

Else
pOS_X = pos_Xx
pos_y = pos_Yy
End If
Exit For
Next
Exit For
End If
Next
End If
Next
End If

If state = 666 Then

'cali function for count index in pos_array x and pos_array_y
index_x = count_pos_x(index_x)

index_y = count_pos_y(index_y)

'put pos_x in pos_array_x & put pox_y in pos array ¥y
pos_array x(index x)=pos x
pos_array_y(index_y) = pos_y
'change next new pixel
i=pos_x
J=pos_y
End If
Loop
If state =111 Then
i=W
J=H
End If
Next
Next
If state= 111 Then
Forc=1To index_x
'Debug.Print pos_array_x(c)
'‘MsgBox "plot”, vbOKonly
Picture3.PSet ({pos_array_x(c)), (pos array y(c))), RGB(255, 0, 0)
Next
Elself state = 999 Then
MsgBox "not found Contour”, vbOKOnly
End If
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End Sub

Private Sub cmd_Send_Click()
Dim aaa As Integer
Dim bb As Byte
Dim rr_i(9), rr_j{(9) As Byte
Dim iop, pos_x, pos_y As Byte
Dim i, j, m, n, X, y As Integer
'**************check************************
Fordd=1 To index_x
Debug.Print dd
Debug.Print pos_array_x(dd)
Debug.Print pos_array_y(dd)
Next
'********'i‘************Send index x****************************
MSCSe.Output = Chr(128)  'send REQ=-128=&H380
Debug.Print val
aaa = index_x And &HFF
bb = aaa
Debug.Print bb
MSCSe.Qutput = Chr(bb)
delay
aaa = index_x And &HFFO0
aaa = index x\256
bb = aaa
Debug.Print bb
MSCSe.Output = Chr(bb)
delay
'**********Send positiol-l*********’!‘******************************
Forii=1To index_x
MSCSe.Output = Chr(pos_array_x(ii))
delay
‘val = MSCSe.Input
MSCSe.Output = Chr(pos_array_y(ii))
delay
Next
End Sub
Private Sub emdd_Click()
MSCSe.Output="d"
End Sub
Private Sub emdExit_Click()
Unload Me
End Sub
Private Sub Cmdq_Click()
MSCSe.Output = "g"
End Sub

Private Sub cmdSave Click()
Dim bm As Image
SendMessage hHwnd, WM_CAP_EDIT COPY, 0.0
ClosePreviewWindow
picCapture.Picture = Clipboard.GetData
CommonDialogl.CancelError = True
CommonDiailogl.FileName = "Webcam "
CommonDialogl .Filter = "Bitmap |*.bmp"
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On Error GoTo NoSave

CommonDialog!.ShowSave

SavePicture picCapture.Image, CommonDialogl.FileName
NoSave:

cmdStop.Enabled = False

cmdSave.Enabled = False

emdStart.Enabled = True
End Sub

Private Sub cmdStart Click()
iDevice = IstDevices.ListIndex
OpenPreviewWindow

End Sub

Private Sub emdStop_Click()
ClosePreviewWindow
cmdStop.Enabled = False
cmdSave.Enabled = False
cmdStart. Enabled = True

End Sub

Private Sub emdThr_Click()
Threshold = txtThr. Text
End Sub

Private Sub cmdU_Click()
MSCSe.Output = "u"
End Sub

Private Sub Command1_Click()
Picture2.PSet (10, 20), RGB(255, 0, 0)
End Sub

Private Sub Dirl_Change(}
Filel.Path = Dirl.Path
End Sub

Private Sub Filel_Click()
picCapture.Picture = LoadPicture(Filel.Path & "\" & Filel.FileName)
End Sub

Private Sub Form_ILoad()
MSCSe.CommPort = 1
MSCSe.Settings = "4800,n,8,1"
MSCSe.PortOpen = True

LoadDeviceList

If IstDevices. ListCount > O Then
[stDevices.Selected(0) = True

Else

cmdStart.Enabled = False

IstDevices. AddItem ("1ﬁWUﬂf’fﬂ~3 WebCam"™)

End If
cmdStop.Enabled = False
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cmdSave.Enabled = False
End Sub

Private Sub LoadDevicelist()
Dim strName As String
Dim strVer As String
Dim iReturn As Boolean
Dim x As Long
x=0
strName = Space(100)
strVer = Space(100)
Do
iReturn = capGetDriverDescriptionA(x, strtName, 100, strVer, 100)
If iReturn Then IstDevices.AddItem Trim$(strName)
x=x+1
Loop Until iReturn = False
End Sub

Private Sub OpenPreviewWindow()
' Open Preview window in picturebox
hHwnd = capCreateCaptureWindowA(iDevice, WS _VISIBLE Or WS_CRHILD, 0, 0, 640 _
480, picCapture.hwnd, ¢)
" Connect to device
If SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice, 0) Then
'Set the preview scale
SendMessage hHwnd, WM_CAP_SET_SCALE. True, 0
'Set the preview rate in milliseconds
SendMessage hHwnd, WM_CAP_SET PREVIEWRATE, 66, 0
'Start previewing the image from the camera
SendMessage hHwnd, WM_CAP_SET PREVIEW, True, 0
' Resize window to fit in picturebox
SetWindowPos hHwnd, HWND_BOTTOM, 0, 0, picCapture.ScaleWidth,
picCapture.ScaleHeight, _
SWP_NOMOVE Or SWP_ NOZORDER
cmdSave.Enabled = True
cmdStop.Enabled = True
cmdStart.Enabled = False

Else
' Error connecting to device close window
DestroyWindow hHwnd
cmdSave.Enabled = False
End If
End Sub

Private Sub ClosePreviewWindow()
' Disconnect from device
SendMessage hHwnd, WM_CAP_DRIVER DISCONNECT, iDevice, 0
' close window
DestroyWindow hHwnd
End Sub

Private Sub Form_Unload(Cancel As Integer)
If cmdStop.Enabled Then
ClosePreview Window
End If




73

End Sub

Private Function count_pos_x(ByVal a As Integer) As Integer
a=a+|
count_pos x=a

End Function

Private Function count_pos_y(ByVal b As Integer) As Integer
b=b+1
count_pos_y =b

End Function

Private Sub HScrolll _Change(}
txtThr. Text = HScrolll.Value
End Sub
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