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ABSTRACT

This project presents the theory and simulation of manufacturing process that are widely used
in many manufacturing industries. The simulated model consists of robot arm for holding work
piece .transportation car, the command section and the monitor section that shows the results of work
and commands the specimens from the control room. The aim of this project is to study process and
communication between different systems in order to develop the system that make the equipments

work consistently in a systematic way.
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* Servo MG945 Towerpro : Stall torque: 10kg.cm(4.8V),13kg.cm(6V)
Operating speed: 0.23 sec/60degree(4.8v), 0.2 sec/60degree(6v)
Operating voltage: 4.8-7.2V

« Servo S3003 : Stall Torque : 3.2kg.cm(4.8V), 4.1kg.cm(6.0V)
Operating Speed : 0.23sec/60 degrees(4.8V), 0.19sec/60 degrees(6.0V)
Operating Voltage : 4.8-6.0 V

* Micro Servo SG90 9 g. : Stall Torque : 1.2 kg.cm (4.8V),



14

Operating Speed : 0.12 sec/ 60 degrees(4.8 V),

Operating Voltage : 4.0 to 7.2 volts

5V)

» Digital Servo : Torgue : Stall Torque : > lkg.cm (Vcc

Operating Speed : 0.1 sec/60 degrees

Operating Voltage : DC 5V£1V
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AueuAvoIUesa

- 199014 MCU A5%Qa AVRS 1005 ATmegal68 499 ATMEL Run A214A 16.00 MHz
o U126 Flash dmsuideuTUsunsy 16KByte S115msian T sunsuriussuw
A d' Y [ ]
AVRISP %59 14Kbyte 1110 1¥mswau1 1UsinsumIuseuy Boot Loader RS232
o U SRAM 1d91mau1a 1KByte tay EEPROM 1991140110 512 Byte

o 1 GPIO 1% udau 22 Ta

- Digital GPIO 911U 14 1Un
+ Analog Input (ADC) Y119AINAZIDA 100N §14I1 8 504
o Faununseu Idasavuna +5vbe Tasld lanedunnasdie +5vDC/500mA 21nWesn USB
HAZINUNAIIIY +5VDC INAMBUDN 18A8 W03 LED Power A d 0L U0 a9918
« 112995 External Reset 1J1 RC Reset 1 Switch Reset Waoumaluvosa
» 1200 1991479198 10U Pin Header $$85 114 2.54mm(100mil) Y1418 28 Pin (31482 14Pin)585 14
< ' T o 1 I Y v .
600mil(1.5cm) S1e@emsiiliasdszendldnu uag ve181995 1O a1nsaldiuProject Board
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A o v qy A Yo P
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AVR Arduino Pin ET-EASY 168 STAMP Pin Arduino AVR
PDO Digital-0 1 28 +5V(+Vin) +5V(+Vin)
PD1 Digital-1 2 27 +VCC(+5V) +VCC(+5V)
PD2 Digital-2 3 26 RESET= RESET(FC8)
PD3 Digital-3 4 25 Analog-0 PCO/ADCO
PD4 Digital-4 5 24 Analog-1 PC1/ADCH
PD5 Digital-5 6 23 Analog-2 PC2/ADC2
PD6 Digital-6 7 22 Analog-3 PC3/ADC3
PD7 Digital-7 8 21 Analog-4 PC4/ADC4
PBC Digital-8 9 20 Analog-5 PCS/ADCS
PB1 Digital-9 10 19 Analog-6 ADCE
PB2 Digital-10 11 18 Analog-7 ADCT
PB3 Digital-11 12 17 +VCC(+5V) | +VCC(+5V)
PB4 | Digital-12 13 16 | *AREF +AREF
GND GND 14 15 Digital-13 PB5

3Uf 2.17 vosa ET-EASY168 STAMP

120973
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AVR Arduino Pin AVRISP Pin Arduino AVR
PB3 Digital-11 MOSI I:I D +VCC +VCC +VCC

- NC I:l D GND GND GND
RES# RESH RES# ) ] GND GND GND
PB5 Digital-13 SCK E S GND GND GND
PB4 Digital-12 MISO GND GND GND

nivesndayaaluns1¥uuuy “Arduino Project”
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2.4.2 YeyaveureilnemeivesiuauAuNa

Speed 0.23sec/60degrees at 4.8V , 0.23sec/60degrees at 6V
Torque : 10kg/cm(4.8V) , 12kg/cm(6V)

Size 40.7 mm. X 19.7 mm. X 42.9 mm.

Weight : 55¢g
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Tlsunsumuguaiuaieg

Tdsunsumsmivgusadudes

/* Include */

#include <16F690.h>
#device *=16
#device ICD=TRUE

#device adc=8

#FUSES NOWDT //No Watch Dog Timer

#FUSES HS //High speed Osc (>4mhz for PCM/PCH) (>10mhz for PCD)
#FUSES NOPROTECT /ICode not protected from reading

#FUSES NOBROWNOUT /[No brownout reset

#FUSES MCLR //Master Clear pin enabled

#FUSES NOCPD //No EE protection

#FUSES NOPUT //No Power Up Timer

#FUSES IESO //Internal External Switch Over mode enabled

#FUSES FCMEN /[Fail-safe clock monitor enabled

#define KEYHIT DELAY 500 //in milliseconds
#use delay(clock=20000000)

#use rs232(baud=2400,parity=N,xmit=PIN_B7,rcv=PIN_B5,bits=8, stream=A VR timeout=KEYHIT_DELAY)

/* Define X/

f#define RobotNumber '2' // RobotNumber 1to 6

#define Analog0 4 /I AnalogChannel 4

#define MotorDrive0 PIN_C3 /I MotorDrivePin

#define MotorDrivel PIN_C4 /I MotorDrivePin

#define MPWMPin PIN _C6 / Manual PWM Pin_C2
#define ResMPWM 100 // Maximum Resolution PWM
#define IrFreq 528 /' Ir Receive Freq 38 kHz.
ftdefine NcPin0O PIN_AO // Empty Pin0

#define NcPinl PIN_ B4 /l Empty Pinl

#define NcPin2 PIN_C6 // Empty Pin2

#define NcPin3 PIN_B6 /| Empty Pin3



#define NcPin4 PIN_C7
#define ButtonO !Input(NcPin4)
#detine Buttonl !Input(NcPin2)
#define Led0 NcPin0

#define Led] NcPinl

#define Led2 NcPin3

#define MaxSpeed 100

#define MinSpeed 80

// Empty Pin4

// InputO use to memo

// Input1 use to run, skip

// Output0 use to run status
// Outputl use to memo status
// Output2 use to sense

// Maximum Motor Speed.

// Minimum Motor Speed.

/* Private Variable
boolean toggle0 = 1;
boolean ANLO;

unsigned char ADC_Value;
unsigned char Setpoint;
unsigned char Range;

char Loopi;

unsigned char Duty;
unsigned char Mode;

unsigned char skipStation = 1;

3

/ External Interrupt Toggle.

/I AnalogO[AN4] Logic

/I Analog to Digital Value

/I ADC Setpoint Value.
// Error Range.
// Counter Loop.
/I Set Duty Cycle Of Manual PWM.

/I Select MotorMode.

/I'Value of skiping station

/* Private Function
void MotorForward(char);
void MotorStop(void);

void MotorBackward(char);
int stacker(void);

unsigned char receive(void);

k.
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/* All Interrupt Service Routine

/**

* @ brief RTCC Interrupt Service Routine.

* Read Sensor.
ol
#int RTCC

void RTCC_isr(void)
{
/* PWM Motor Control */
if(Duty >= Loopi){
if(Mode == 1)
{
Output_High(MotorDrive0);

Output_Low(MotorDrivel);



else if(Mode == 2)
{
Output_High(MotorDrive0);
Output_High(MotorDrivel);
}
else if(Mode == 3)
{
Output_Low(MotorDrive0);

Output_High(MotorDrivel);

}
else if((Loopi >Duty) && (Loopi <= ResMPWM)){
Output_Low(MotorDrive0);
Output_Low(MotorDrivel);
}
else if(Loopi > ResMPWM){
Loopi = 0;
}
Loopit+;
}
R
* @pbrief External Interrupt Service Routine.
*/
#int_ EXT
void EXT_isr(void)
{
if(toggle0){
SET_PWMI1_DUTY(IrFreq/2);
EXT_INT_EDGE(L_TO_H);
}
else if(ltoggle0) {
SET_PWM1_DUTY(0);
EXT_INT_EDGE(H_TO_L);
}
toggle0 = !toggle0;

[

* @brief TIMERI Interrupt Service Routine.



*
#int_TIMER1
void TIMERI_isr(void)
{

/* ADC Reading Control. **************************************************/

SET_ADC_CHANNEL(Analog0);

ADC_Value= READ_ADC();

iflfADC_Value < Setpoint + 3*Range)
{
ANLO=1; // ANLO = 1 When found Blackline.

Output_High(Led2);

else

ANLO = 0; /I ANLO = 0 When not fount Blackline.

Output_Low(Led2);

}
//@brief Main Func.
int main()

{

7% Tnitial IMLOQULE % K ko o ok sk ok o ok o ko o s ok o oo o oo o o s o o o ok ok o o 6 ok o o ook o /

Setup_Adc_ports(sAN4|VSS_VDD);
Setup_Adc(ADC_CLOCK_DIV_32);
Setup_Spi(SPI_SS_DISABLED);

Setup_Timer O(RTCC_INTERNAL[RTCC_DIV_1);
Setup_Timer_I(TI1_INTERNAL|T1_DIV_BY_1);
Setup_Timer_2(T2_DIV_BY_1,131,1);
Setup_Ccpl(CCP_PWM);

Set_Pwm1_Duty(0);
Setup_Comparator(NC_NC_NC_NC);
Enable_Interrupts(INT_RTCC);
Enable_Interrupts(INT_EXT);
EXT_INT_EDGE(H_TO_L);
Enable_Interrupts(INT_TIMER1);
Enable_Interrupts(GLOBAL);

/* Begin Process R K K K ok K oS KK R SRR KK SR KRR K SR K RS K o K ok ok |

Output_High(led0); // turn on running status led
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Output_Low(led1); // turn off memo status led
Output_Low(led2); // turn off sense status led
MotorStop();

delay_ms(10);
Setpoint = Read_Eeprom(1); // read memory
delay_ms(10);

Range = 5 + (float)Setpoint/15.00;  // adjust sensor

/* Memory Value Sensor ************************************/

while(TRUE){
if(Button1){ // push to memo
Write_Eeprom(1,ADC_Value);
delay_ms(10);
Setpoint = Read_Eeprom(1);
delay_ms(10);

Range = 5 + (float)Setpoint/15.00;

Output_High(Led1); /I turn on memo status led
}
else if(Button0){ // push to run
Output_Low(Led0); // turn off running status led

delay_ms(500);

break;
}
else{
Output_Low(Led1); // non-memo status led
}
}
Output_High(Led0); // turn on running status led

/* Robot Running' ******************************************/

MotorForward(MaxSpeed);

delay_ms(200); // Random error case.

/* Robot Start Runing At Setpoint Line. *¥*¥*xkskktkskskkxirsrr/

iflANLO){
MotorForward(100);
while(ANLO);

}
/I* @brief Infinity Loop.

while(TRUE){

/* Check Line 1 And Forward. **#**sxsk/

66



do{
MotorForward(MaxSpeed);
}while('ANLO);
while(ANLO);
/* Slowly Then Check Line 2. ****¥¥x*x/
//do{
/I MotorForward(MinSpeed);
I/} while('ANLO);
if(--skipStation == 0){ /I Skip Check and Reduce
/% SLOP MOLOE, ¥4k kkk ok kbAoA AR AR A A K
Output_Low(Led0); // turn off running status led
MotorStop();
Disable_Interrupts(INT_RTCC);
delay_ms(50);
Disable_Interrupts(INT_TIMER1);
delay_ms(50);
// delay
delay_ms(200);
/I send RobotNumber
printf("%c",0x01);
delay_ms(25);

printf("%c",0x01);
delay_ms(25);

printf("["); // to station protocol
delay_ms(25);

printf("%c",RobotNumber);
delay_ms(25);

delay_ms(25);
Enable_Interrupts(INT_RTCC);
delay_ms(25);

Enable_Interrupts(INT_TIMER1);

// receive skipStation
skipStation = receive();
Output_High(Led0); // turn on running status led
}

/* Running Again ******************************************/

dof



Output_Low(Led0); // turn on running status led
MotorForward(MaxSpeed);
}while(ANLO);
}
return 0;
}
//* @brief Forward Motor.
void MotorForward(char i) {
Mode = [;
Duty =1i;
}
Jxk
* @brief Stop Motor.
*/

void MotorStop(){

Mode = 2;
Duty = 100;
}
/**

* @brief Backward Motor.
gk

void MotorBackward(char i){
Mode = 3;
Duty =1;
}

unsigned char receive(void) {
unsigned char value;
unsigned char value2 = 0;

unsigned char keep ="1";

do

{
while(1kbhit());
do
{

value=getc();
if (value == '<'){
value2 = value;

}

}while (RS232_ERRORS); //RS232_ERRORS will be 0 when there is a timeout
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}while(value2 !='<');
value2 = 0;
while(!kbhit());
do
{

value=getc();

if((value =="1")||(value == '2')||(value == '3")||(value == '4')){

keep = value;

}

}while (RS232_ERRORS);  //RS232_ERRORS will be 0 when there is a timeout

keep = keep - 48;
return keep;

}
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FEIhclude =—ose=cee Z)

#include <16F690.h>

#device *=16
#device ICD=TRUE

#device adc=8

#FUSES NOWDT //No Watch Dog Timer

#FUSES HS //High speed Osc (> 4mhz for PCM/PCH) (>10mhz for PCD)
#FUSES NOPROTECT //Code not protected from reading

#FUSES NOBROWNOUT /INo brownout reset

#FUSES MCLR //Master Clear pin enabled

#FUSES NOCPD //No EE protection

#FUSES NOPUT //No Power Up Timer

#FUSES IESO /Mnternal External Switch Over mode enabled

#FUSES FCMEN /[Fail-safe clock monitor enabled

#define KEYHIT_DELAY 500  // in milliseconds
#use delay(clock=20000000)

#use rs232(baud=2400,parity=N,xmit=PIN_B7,rcv=PIN_BS5.bits=8, stream=A VR,timeout=KEYHIT_DELAY)

/* Define 2L
#define RobotNumber '4' // RobotNumber 1 to 6

#define Analog0 4 /I AnalogChannel 4

#define MotorDrive0 PIN_C3 // MotorDrivePin

#define MotorDrivel PIN_C4 /I MotorDrivePin

#define MPWMPin PIN_C6 // Manual PWM Pin_C2
#define ResMPWM 100 / Maximum Resolution PWM
#define IrFreq 528 /I Ir Receive Freq 38 kHz.
#define NcPin0 PIN_AOQ // Empty Pin0

#define NcPinl PIN_B4 // Empty Pinl

#define NcPin2 PIN_C6 // Empty Pin2

#define NcPin3 PIN_B6 // Empty Pin3
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#define NcPin4 PIN_C7

/I Empty Pin4

#define Button0 !Input(NcPin4) // Input0 use to memo

#define Button1 !Input(NcPin2) // Inputl use to run, skip

#define Led0 NcPin0Q
#define Ledl NcPinl

#define Led2 NcPin3

#define MaxSpeed 100

#define MinSpeed 80

/* Private Variable

// Output0 use to run status
// Outputl use to memo status

// Output2 use to sense

/I Maximum Motor Speed.

// Minimum Motor Speed.

boolean toggle0 = 1;
boolean ANLO;

unsigned char ADC_Value;
unsigned char Setpoint;
unsigned char Range;

char Loopi;

unsigned char Duty;

unsigned char Mode;

il
// External Interrupt Toggle.
/I AnalogO[AN4] Logic
/I Analog to Digital Value
//"ADC Setpoint Value.
// Error Range.
/I Counter Loop.
/I Set Duty Cycle Of Manual PWM.

/I Select MotorMode.

unsigned char skipStation = 1; /I'Value of skiping station

/* Private Function
void MotorForward(char);
void MotorStop(void);

void MotorBackward(char);

int stacker(void);

unsigned char receive(void);

/* All Interrupt Service Routine

Jx*

7

)

* @ brief RTCC Interrupt Service Routine.

3 Read Sensor.
%/
#int RTCC

void RTCC_isr(void)
{
/* PWM Motor Control */

if(Duty >= Loopi){



if(Mode == 1)
{
Output_High(MotorDrive0);
Output_Low(MotorDrivel);
}
else if(Mode == 2)
{
Output_High(MotorDrive0);
Output_High(MotorDrivel);
}
else if(Mode == 3)
{
Output_Low(MotorDrive0);

Output_High(MotorDrivel);

}

else if((Loopi >Duty) && (Loopi <= ResMPWM)){
Output_Low(MotorDrive0);
Output_Low(MotorDrivel);

§

else if{Loopi > ResMPWM){
Loopi = 0;

}

Loopit+;

Jr*
* @brief External Interrupt Service Routine.
X/
#int_EXT
void EXT_isr(void)
{
if(toggle0) {
SET_PWMI1_DUTY(IrFreq/2);
EXT_INT_EDGE(L_TO_H);

}

else if{!toggle0){
SET_PWM1_DUTY(0);
EXT_INT_EDGE(H_TO L);
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}
toggle0 = !toggle0;

/**
* @brief TIMERI Interrupt Service Routine.
X
#int_TIMERI
void TIMERI_isr(void)
{
/* ADC Reading CONLrOl, ¥k kool ook ok sk sk koK oK o o ook ok Kok oo oo oo ok /
SET_ADC_CHANNEL(Analog0);

ADC_Value = READ_ADC();

ifltADC_Value < Setpoint + 3*Range)
{
ANLO = 1; /I ANLO = 1 When found Blackline.

Output_High(Led2);

else

ANLO =0; // ANLO = 0 When not fount Blackline.
Output_Low(Led2);

JE%
* @brief Main Func.
*/

int main()

{
/% Tnitial Module * %%k ko sk ok ok sk sk okok ok ok ok ok koo ok ok ok
Setup_Adc_ports(sAN4|VSS_VDD);
Setup_Ade(ADC_CLOCK_DIV_32);
Setup_Spi(SPI_SS_DISABLED);
Setup_Timer O(RTCC_INTERNAL|RTCC DIV _I);
Setup_Timer_1(T1_INTERNAL|T1_DIV BY_1);
Setup_Timer_2(T2_DIV_BY_1,131,1);
Setup_Ccpl(CCP_PWM);
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Set_Pwm1_Duty(0);
Setup_Comparator(NC_NC_NC_NC);
Enable_Interrupts(INT_RTCC);
Enable_Interrupts(INT_EXT);
EXT_INT_EDGE(H_TO_L);
Enable_Interrupts(INT_TIMER1);

Enable_Interrupts(GLOBAL);

I T I T T T

/* Begin Process ******************************************/

Output_High(led0); // turn on running status led
Output_Low(led1); // turn off memo status led
Output_Low(led2), // turn off sense status led
MotorStop();

delay_ms(10);
Setpoint = Read_Eeprom(1); // read memory
delay_ms(10);

Range = 5 + (float)Setpoint/15.00;  // adjust sensor

1% Memory ValUe SEnsor ** ¥ %k ko kkodokotsk ok sk koo o 3K
while(TRUE) {
if(Button1){ // push to memo

Write_Eeprom(1,ADC_Value);

delay_ms(10);

Setpoint = Read_Eeprom(1);

delay_ms(10);

Range = 5 + (float)Setpoint/15.00;

Output_High(Led1); //'turn on memo status led
}
else if(Button0){ // push to run
Output_Low(Led0); // turn off running status led

delay_ms(500);
break;

}

elsef{

Output_Low(Led1); // non-memo status led

}

Output_High(Led0); // turn on running status led

74



/* RQbOt Running. ******************************************/

MotorForward(MaxSpeed);

delay_ms(200); // Random error case.

/* Robot Start Runing At Setpoint Line. *#¥ %%k %k sk hokkokok sokkok/
ifTANLO){
MotorForward(100);

while(ANLO);

/**
* @brief Infinity Loop.
*/

while(TRUE) {

/* Check Line 1 And Forward, ***##kkx/
dof

MotorForward(MaxSpeed);
}while(!ANLO);
while(ANLO);

/* Slowly Then Check Line 2, ¥*****x*x/
//dof

/I MotorForward(MinSpeed);

/Iy while(! ANLO);

if(--skipStation == 0){ /1 Skip Check and Reduce
/% Stop IVLOTOT, * ok sk sk ks ko sk ok o ok ko o o ok sk ok Aok o oo ok ok o ook o/
Output_Low(Led0); // turn off running status led

MotorStop();

Disable_Interrupts(INT_RTCC);
delay_ms(50);
Disable_Interrupts(INT_TIMER1);

delay_ms(50);

/I delay
delay_ms(200);
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// send RobotNumber
printf("%c",0x01);

delay_ms(25);

printf("%c",0x01);

delay_ms(25);

printf("["); // to station protocol

delay_ms(25);

printf("%c" ,RobotNumber);

delay_ms(25);

delay_ms(25);
Enable_Interrupts(INT_RTCC);
delay_ms(25);

Enable_Interrupts(INT_TIMER1);

// receive skipStation

skipStation = receive();

Output_High(Led0); // turn on running status led

1% Running Again ok SRk o ko o Rk o o K ok ok koo K R R o/
do{
Output_Low(Led0); // turn on running status led
MotorForward(MaxSpeed);
}while(ANLO);
}

return 0;

JR*
* @brief Forward Motor.
*/

void MotorForward(char i) {
Mode = 1;

Duty =1i;
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[r*
* @pbrief Stop Motor.
*/

void MotorStop(){
Mode = 2;

Duty = 100;

/**

* @brief Backward Motor.
*/

void MotorBackward(char i){
Mode = 3;

Duty =1i;

unsigned char receive(void){
unsigned char value;
unsigned char value2 = 0;
unsigned char keep ="1';
do
{

while(!kbhit());

do

{

value=getc();

if (value == '<'){
value2 = value;

}

}while (RS232_ERRORS); //RS232_ERRORS will be 0 when there is a timeout
}while(value2 !='<");
value2 = 0;
while(!kbhit());
do
{

value=getc();

if((value == '1")||(value == '2")||(value == '3')||(value == '4")){
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keep = value;
}
}while (RS232_ERRORS);  //RS232_ERRORS will be 0 when there is a timeout
keep = keep - 48;
return keep;

}
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TilsunsunIuguMain Controller

/* Include */

#include <avr/io.h>
#include <avr/interrupt.h>
#include <compat/deprecated.h>
unsigned char keeping;
unsigned char flag;
unsigned char stackBu[7];
uint8_t readingBu[4];

/I Parallel start up pin
uint8_t A =22;

uint8_t B =29;

uint8_t C = 36;

uint8_t D =43;

/* Function */

[R%
* @brief Write Parallel
*/
uint8_t reading (uint8_t pinNum){
uint8_t readBu[3];
readBu[0] = digitalRead(pinNum);
readBu[ 1] = digitalRead(pinNum-+1);
readBu[2] = digitalRead(pinNum+2);
return (readBu[0]*1 + readBu[1]*2 + readBu[2]*4);
}
e
* @brict Write Parallel
i
void writing (uint8_t pinNum,uint8_t wr){
uint8_t wrBu[3];
switch(wr){
case 0: wrBu[0] = 0; wrBu[1] = 0; wrBu[2] = 0;
break;
case 1: wrBu[0] = 1; wrBu[1] = 0; wrBu[2] = 0;
break;
case 2: wrBu[0] = 0; wrBu[1] = 1; wrBu[2] =0;

break;
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case 3: wrBu[0] = 1; wrBu[1] = 1; wrBu[2] = 0;
break;
case 4: wrBu[0] = 0; wrBu[1] = 0; wrBu[2] = 1;
break;
case 5: wrBu[0] = 1; wrBu[1] = 0; wrBu[2] = 1;
break;
case 6: wrBu[0] = 0; wrBu[1] = 1; wrBu[2] = 1;
break;
case 7: wrBu[0] = I; wrBu[1] = I; wrBu[2] = I;
break;
}
for(uint8_ti=0; i<=2; i++){
if(wrBuli] == 1){
digitalWrite(pinNum-+i, HIGH);
}
else{
digitalWrite(pinNum-+i, LOW);
}

/**

* @brief Parallel Control
2/

uint8_t parallelCtrl(uint8_t pin,uint8_t data){
uint8_t readValue;
writing(pin,0); /lclose slave read
digitalWrite(pin+6,LOW);
delay(20);
readValue = reading(pin+3);
writing(pin,data);
delay(20); /ldelay for ready
digitalWrite(pin+6,HIGH);
delay(20);
writing(pin,0); /lclose slave read
return readValue;

}

/**
* @brief Setup Arduino
*/



void setup() {

Serial.begin(9600);

// Station A port setup (D22-D28)
pinMode(22,0UTPUT); //MOSI
pinMode(23,0UTPUT); //MOSI
pinMode(24,0UTPUT); //MOSI
pinMode(25,INPUT);  //MISO
pinMode(26,INPUT);  /MISO
pinMode(27,INPUT);  //MISO
pinMode(28,0UTPUT); //SCK
digitalWrite(28,HIGH); //Clock High
writing(22,0);

delay(50);

// Station B port setup (D29-D35)
pinMode(29,0UTPUT);  //MOSI
pinMode(30,0UTPUT); //MOSI
pinMode(31,0UTPUT);  //MOSI
pinMode(32,INPUT); ~ //MISO
pinMode(33,INPUT);  //MISO
pinMode(34,INPUT); - //MISO
pinMode(35,0UTPUT);  //SCK
digitalWrite(35,HIGH); //Clock High
writing(29,0);

delay(50);

// Station C port setup (D36-D42)
pinMode(36,0UTPUT);  //MOSI
pinMode(37,0UTPUT); //MOSI
pinMode(38,0UTPUT); //MOSI
pinMode(39,INPUT);  //MISO
pinMode(40,INPUT);  /MISO
pinMode(41,INPUT);  //MISO
pinMode(42,0UTPUT); //SCK
digitalWrite(42,HIGH); //Clock High
writing(36,0);

delay(50);

// Station D port setup (D43-D49)
pinMode(43,0UTPUT);  //MOSI
pinMode(44,0UTPUT); //MOSI
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pinMode(45,0UTPUT);  //MOSI
pinMode(46,INPUT);  //MISO
pinMode(47,INPUT);  /MISO
pinMode(48,INPUT);  /MISO
pinMode(49,0UTPUT); //SCK
digitalWrite(49,HIGH); //Clock High
writing(43,0);

delay(1000);

// Go! Go! Go!
Serial.println("command");
}
ek
* @pbrief Super Loop
X/
void loop() {
/I Keyboard input
unsigned char iBu = 0;
do{
while(Serial.available() <= 0);
stackBu[iBu] = Serial.read();
Serial.print(stackBu[iBu],BYTE);
}while((stackBu[iBu] !="")&&(iBut++<=7));
// Filter data : just pass '1'to '4'
if((stackBu[1] >= 54)&&(stackBu[0] <= 60)){
stackBu[1] ="1};
}
Serial.printIn("");
/I Selection Mode

/I Check All Parallel Data

ifl(stackBu[0]=="c")&&(stackBu[1]=="h")&&(stackBu[2]=="¢") & & (stack Bu[3]=="c')&&(stackBu[4]=="k')){

Serial.printIn("Check All Data");
Serial.print(" A=");

readingBu[0] = parallelCtrl(A,0);
Serial.print(readingBu[0], DEC);
Serial.print(", B=");

readingBu[ 1] = parallelCtrl(B,0);
Serial.print(readingBu[ 1], DEC);

Serial.print(", C=");
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readingBu[2] = parallelCtrl(C,0);
Serial.print(readingBu[2]., DEC);
Serial.print(", D=");
readingBu[3] = parallelCtrl(D,0);
Serial.print(readingBu(3], DEC);
Serial.print("\n");
H
// Send to A
else if((stackBu[0] == 'A")& &((stackBu[1]>=65)&&(stackBu[1]<=68))){
if(stackBu[1] =="'A"){

keeping = '4";

}

else if(stackBu[ 1] == 'B"){
keeping ="'1";

}

else if(stackBu[1] =="C'){
keeping = 2';

}

else if(stackBu[1] =="'D"){
keeping ='3;

}

flag = parallelCtrl(A keeping-48);

if(flag == 0){
Serial.print("Parking Empty");

}

else{
Serial.print("Robot ");
Serial.print(flag, DEC);
Serial.print(" go to station ");
Serial.print(stackBu[ 1]);

}

Serial.print("\n");

1
J

// Send to B
else if{(stackBu[0] == 'B")&&((stackBu[ 1]>=65)&&(stackBu[1]<=68))){
if(stackBu[1] == 'A"){
keeping ='3;
}
else if(stackBu[1] == 'B"){
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keeping = '4"
§
else if(stackBu[ 1] == 'C"){
keeping ="1"
}
else if(stackBu[1] == 'D"){
keeping = "2
}
flag = parallelCtrl(B,keeping-48);
if(flag == 0){
Serial.print("Parking Empty");
}
else{
Serial.print("Robot ");
Serial.print(flag, DEC),
Serial.print(" go to station ");
Serial.print(stackBu[1]);
}
Serial.print("\n");
}
// Send to C
else if((stackBu[0] == 'C)&&((stackBu[1]>=65)&&(stackBu[1]<=68))){
if(stackBu[1] =="A"){
keeping =2
}
else if(stackBu[1] == 'B"){
keeping ='3";
}
else if(stackBu[1] == 'C'){
keeping ='4';
1
else if(stackBu[1] == "'D"){
keeping ="1"
}
flag = parallelCtrl(C keeping-48);
if(flag == 0){
Serial.print("Parking Empty");
}

else{
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}

Serial.print("Robot ");
Serial.print(flag, DEC);
Serial.print(" go to station ");

Serial.print(stackBu[1]);

y
f

Serial.print("\n");

// Send to D

else if((stackBu[0] == 'D")&&((stackBu[1]>=65)&&(stackBu[1]<=68))){

}

if(stackBu[1] =="A"){

keeping ="'1";

}

else if(stackBu[1] == 'B'){
keeping = 2

}

else if(stackBu[1] == 'C"){
keeping ='3';

}

else if(stackBu[1] == 'D'){
keeping = '4";

}

flag = parallelCtrl(D keeping-48);

if(flag == 0){
Serial.print("Parking Empty");

}

else{
Serial.print("Robot ");
Serial.print(flag, DEC);
Serial.print(" go to station ");
Serial.print(stackBu[1]);

}

Serial.print("\n");

/I For Wrong Instruction

else{

}

Serial.println("Wrong Instruction");
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T @

Tsunsunuguaiiu-dedeyana

/* Includes >
#include<avr/io.h>

#include<avr/interrupt.h>
#include<compat/deprecated.h>

#define F_CPU 8000000UL

#include<util/delay.h>

#define FOSC 8000000/ Clock Speed
#define BAUD 2400
#define MYUBRR FOSC/16/BAUD-1

/* Define o

#define F_IR 38000 /I Frequency of IR Receiver Module
#define TOP_PWM F_CPU/2/F_IR // Maximum Value of Duty Cycle
#define data0 (PINC&0x01)

#define datal (PINC&0x02)>>1

#define data2 (PINC&0b00000100)>>2

/* Private Variable .

unsigned char toggle = 1; /I Exti toggle

volatile unsigned char stTemp; // stack temorary.

unsigned char dataTemp; /I data temporary.

volatile unsigned char dataStacked ='0';  // Data is stacked from serial
unsigned char dataBuffered; /l Data is bufferd from spi to serial
unsigned char keep = 0;

volatile char stFlag = 0;

/* Private Function ]
%

* @brief Delay Millisecond.

*/
void delay_ms(unsigned int i){

for(;i>0;i--)

_delay_ms(1);

86



[x%
* @brief Initialize PORT.
*/
void Init_ PORT(){
sbi(DDRB,1); //PWM
//sbi(PORTB,1);
/lcbi(DDRD,2); // INTO
/lcbi(DDRD,0); // RXD
/Isbi(DDRD,1); // TXD
}
[x%
* @brief Initialize UART.
*/
static void Init_USART(unsigned int baud)
{
/I Set baud rate *.bps.
UBRRH =(unsigned char)(baud>>g);

UBRRL =(unsigned char)baud;

// Enable receiver , tramsmitter , Enable Receiver Interrupt.

UCSRB = (1<<RXEN) | (I<<TXEN) | (I<<RXCIE);

/1 Set frame format: 8data, NoneParity, Istop bit.

UCSRC = (1<<URSEL)|(0<<USBS)| (1<<UCSZ1) | (1<<UCSZ0);

ek
* @brief Receive RXEN
%1

unsigned char receive(void){
while(!(UCSRA&0x80));
return UDR;

}

[E*
* @brief Transmit TXEN.
/.

static void transmit(unsigned char c¢){
while(!(UCSRA&0x20));
UDR =c¢;
UCSRA |= 0x20;
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T
* (@brief Initialize Interrupt.
*/

void Init_Interrupt(){
MCUCR = (1<<ISCO01)|(0<<ISC00); //INTO Detect falling edge
GICR = (I<<INTO); /I INT Enable

/* Set SREG for Global Interrupt */
sei();

}

[r*
* @brief Initialize PWM.
b

void Init PWM(){
TCCRIA = 0xF2;
TCCRIB =0x11;
ICR1 =TOP_PWM;
OCRI1A =TOP_PWM;
OCRIB = TOP_PWM/2;

}

[E*
* @brief Initialize parallel
*/

void parallelSetup(void) {
/I PC3, PC4, PC5 -> MISO
/' PCO, PC1, PC2 -> MOSI
/I PB2 -> SCK
/I MOSI
cbi(DDRC,0);
cbi(DDRC, 1);
cbi(DDRC,2);
/I SCK
cbi(DDRB,?2);
/I MISO
sbi(DDRC,3);
sbi(DDRC,4);
sbi(DDRC,5);

/I clear



cbi(PORTC,3);
cbi(PORTC,4);
chi(PORTC,5);
}
uint8_t parallelRead(void){
uint8_t readBu[3];
uint8_t readValue;
readBu[0] = data0;
readBu[ 1] = datal;
readBu[2] = data2;
readValue = (readBu[0]*1 + readBu[1]*2 + readBu[2]*4);
return readValue;
}
void parallelWrite(uint8_t pw){
switch(pw){
case 0: cbi(PORTC,3);
cbi(PORTC,4);
cbi(PORTC,5);
break;
case 1: sbi(PORTC,3);
cbi(PORTC,4);
cbi(PORTC,5);
break;
case 2: cbi(PORTC,3);
sbi(PORTC,4);
cbi(PORTC,5);
break;
case 3: sbi(PORTC,3);
sbi(PORTC,4);
cbi(PORTC,35);
break;
case 4: cbi(PORTC,3);
cbi(PORTC,4);
sbi(PORTC,5);
break;
case 5: sbi(PORTC,3);
cbi(PORTC,4);
sbi(PORTC,5);
break;
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case 6: cbi(PORTC,3);
sbi(PORTC,4);
sbi(PORTC.5);
break;

case 7: sbi(PORTC,3);

sbi(PORTC,4);
sbi(PORTC,5);
break;
}
3
JR%

* @brief Main,
]
int main(void){
Init_PORT();
Init_PWM();
Init_Interrupt();
Init USART(MYUBRR);
parallelSetup();
/*while(1){
if(stFlag == 1){
delay_ms(50);
transmit(dataStacked);
stFlag = 0;
dataStacked ='0";
transmit(dataStacked);
}
)
/* Start Process */
while(1){
ifl(dataStacked<=47)&&(dataStacked>=55)){
dataStacked ='0;
}
// Read when detect LOW
if(1(PINB&0x04)) {
parallelWrite(dataStacked-48);
}

else{



keep = parallelRead();
if((keep==1)||(keep==2)||(keep==3)||(keep==4)){
delay_ms(25);
transmit(0x01);
transmit(0x01);
transmit('<');

transmit(keep+48);

delay_ms(500);
transmit(0x01);
transmit(0x01);
transmit('<");
transmit(keep+48);

dataStacked ='0";

return 0;

/* Private Function ik

/**
* @pbrief Interrupt Service Routine of " USARTI->RX ".
*  Send Value From RX 1[Infrared] to TX0[Computer].
X

ISR(USART RXC._vect){

dataTemp = receive();

if(dataTemp==""){  // from car protocol
stTemp = 1;
stFlag = 0;
}
if((stTemp == 1)&&(dataTemp !="[")){
stTemp = 0;
stflag=1;

dataStacked = dataTemp;

/Mransmit(dataStacked);
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/**

* @brief Interrupt Service Routine of " External Interrupt "

* Modulate Signal from USART Port.

%/

ISR(INTO_vect){

if(toggle)

{
OCRI1A =TOP_PWM/2;
MCUCR = (1<<ISCO1)|(1<<ISC00); //INTO Detect Rising edge
GICR = (1<<INTO); // INTO Enable

}

else if(!toggle)

{
OCRIA =TOP_PWM;
MCUCR = (1<<ISCO01)|(0<<ISC00); // INTO Detect falling edge
GICR = (1<<INTO); /I INTO Enable

}

toggle = !toggle;
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Tdsunsu vB

wouie Iuaasminodudimsuazuanina
Imports System
Imports System.Threading
Imports System.10.Ports
Public Class Form1
Dim str_input As Integer, ¢ As Integer
Dim b As String
Dim st As String
Dim inthum As Integer = 0, turnnum As Integer = 0 'SzgzimMVavINSaluNTIT0Y
Dim i As Integer = 0
"B webcam #H#H##HR#IHH
' Create constant using attend in function of DLL file.

A muaa1nai luns 14 function ¥99 DLL file.

Const WM_CAP As Short = &H400S

Const WM_CAP_DRIVER_CONNECT As Integer = WM_CAP + 10
Const WM_CAP_DRIVER_DISCONNECT As Integer = WM_CAP + 11
Const WM_CAP_EDIT_COPY As Integer = WM_CAP + 30

Const WM_CAP_SET_PREVIEW As Integer = WM_CAP + 50

Const WM_CAP_SET_PREVIEWRATE As Integer = WM_CAP + 52
Const WM_CAP_SET_SCALE As Integer = WM _CAP + 53

Const WS_CHILD As Integer = &H40000000

Const WS_VISIBLE As Integer = &H 10000000

Const SWP_NOMOVE As Short = &H2S

Const SWP_NOSIZE As Short = |

Const SWP_NOZORDER As Short = &H4S

Const HWND_BOTTOM As Short = 1

Dim iDevice As Integer =0 ' Normal device ID device ID ﬂmgﬁuium?m

Dim hHwnd As Integer ' Handle value to preview window f1 Handle fnsumsuansnwluunnazilada
' Delare function/ API function AVI capture DLL. 5o API function 9110 AVI capture DLL.
Declare Function SendMessage Lib "user32" Alias "SendMessageA" (_

ByVal hwnd As Integer, ByVal wMsg As Integer, ByVal wParam As Integer, _

ByVal [Param As Object) As Integer

Declare Function SetWindowPos Lib "user32" Alias "SetWindowPos" (ByVal hwnd As Integer, _

ByVal hWndInsertAfter As Integer, ByVal x As Integer, ByVal y As Integer, _

93



94

ByVal cx As Integer, ByVal cy As Integer, ByVal wFlags As Integer) As Integer
Declare Function DestroyWindow Lib "user32" (ByVal hndw As Integer) As Boolean

Declare Function capCreateCaptureWindowA Lib "avicap32.d1l" ( _
ByVal IpszWindowName As String, ByVal dwStyle As Integer, ByVal x As Integer, 4
ByVal y As Integer, ByVal nWidth As Integer, ByVal nHeight As Short, ByVal hWndParent As Integer, _
ByVal nID As Integer) As Integer

Declare Function capGetDriverDescriptionA Lib "avicap32.d1l" (ByVal wDriver As Short, _
ByVal IpszName As String, ByVal cbName As Integer, ByVal IpszVer As String, _

ByVal cbVer As Integer) As Boolean

Private Sub Form1_Load(ByVal sender As System.Object, ByVal ¢ As System.EventArgs) Handles MyBase.Load

Labell.Text = "Credit by : Control and Mechatronics Engineering Of KMITL......"

SRP.Close()

Dim name As String

Dim portname As String()

portname = [0.Ports.SerialPort. GetPortNames

Cb_port.Sorted = True

For Each name In portname ' 1unssavuaf1vagport Tav portname fie port 10 *ﬁﬁnmﬂ?auﬁaag
Cb_port.ltems. Add(name)" (30111 name 110171 ¥add port 19 name 111 uport A9z msiade

Next

Lb_con.Text=""

Tm_data.Stop()

tim_robot_go.Stop()

Timer1.Stop()

Tim_auto.Stop()

Time_today.Interval = 100 'set A1328znWRIOUTITY MIuARIIAIBNTT 19D

Time_today.Enabled = True uaasaintee

HHHHHHE# tooltip Hit#HHHY

ToolTip1.SetToolTip(Btn_con, "ﬁmm%awiaﬁu main controller")
ToolTipl.SetTool Tip(Rd_auto, "Fa 15z uuinansa Tusia)

ToolTip1 SetTool Tip(Rd_man, "fnuad1lisandouiinmdda)
ToolTip1.SetToolTip(Btn_go, "édiﬁiﬂﬁ mimﬁ;ﬂu‘lﬂﬁ'ﬂstation ﬁﬁ‘muﬂ")

ToolTip1.SetTool Tip(Btn_check, "check 50790a7 station”)



ToolTip1.SetTool Tip(Btn_reset, "fJﬂLaﬂmiL“]d;audeﬁ'U main controller")
ToolTipl.SetToolTip(Cb_a, "anfidunien)

ToolTipl.SetTool Tip(Cb_b, "gn1fitarema)

'b = InputBox("AAINTONT", "acFerdrldamr, )
'MessageBox.Show("ﬁ’?’dﬁﬂ?nﬂm te by, "FUARDUSY ", MessageBoxButtons.OK)
Label6.Text=""

Label5.Text=""

End Sub

R time_data Y1970 18295 5UA1910 maincontroller ###
Private Sub Tm_data_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Tm_data. Tick
Dim sr2 As String 'Lﬁumﬁ"lﬁ’%”ummn serail port
If SRP.IsOpen = True Then
Lb_con.Text = "Connecting..."
sr2 = SRP.ReadExisting

TXT_status.Text += sr2

End If

End Sub
"R function NSNIUVDSserial port HHHHHBHHHHHH

Private Sub Btn_con_Click(ByVal sender As System.Object, By Val e As System.EventArgs) Handles Btn_con.Click
If Cb_port.Text ="" Then
Mcssagcllox.Shmv("lﬁf)ﬂ comport ﬁﬁ]zﬁwmw‘f;amiafiauﬁmﬁ connect”, “Aon Comport fiauuz",
MessageBoxButtons.OK, MessageBoxIcon.Error)
Else
Tm_data.Enabled = True
'Timer2.Enabled = True
If Btn_con.Text = "Connect" Then
Btn_con.Text = "Disconnect”
With SRP 'set parameter serial port
.PortName = Cb_port.Text
.BaudRate = 9600
.DataBits =8
StopBits = 10.Ports.StopBits.One

.Parity = 10.Ports.Parity.None
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SRP.Open()
ToolTip1.SetTool Tip(Btn_con, "9MA@NMIIFONADAY main controller”)
End With

Elself Btn_con.Text = "Disconnect" Then

If MessageBox.Show(" Qmé’fmmmmﬁnnm%ﬂmiaﬁu Process 1159 1] ", "Worning", MessageBoxButtons.OKCancel, _
MessageBoxIcon.Question) = Windows.Forms.DialogResult.OK Then
SRP.Close()
Lb_con.Text=""
Btn_con.Text = "Connect"
Tm_data.Enabled = False
Else
Lb_con.Text = "Connecting..."
Btn_con.Text = "Disconnect”
End If
End If
End If
End Sub

Private Sub Btn_reset_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Btn_reset.Click
TXT_status.Clear()
Cb_a.Text=""
Cb_b.Text=""
Cb.c.Text=""
Cb_d.Text=""
End Sub

Private Sub Btn_check_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Btn_check.Click
If SRP.IsOpen = True Then 'check Mu1B1AYT DUAL ANl
SRP.Write("c")
SRP.Write("h")
SRP.Write("e")
SRP.Write("c")
SRP.Write("k")
SRP.Write(" ")
Else
TXT_status.Text = "Don't connect”
End If
End Sub



Sub output(ByVal a_out As String, ByVal b_out As String) 'ﬁ’JLL‘ﬂi?h?1'1Vlﬂmuserialpomﬁﬂﬁdulﬂali}i'ﬁmﬁﬁwm
SRP. Write(a_out) ‘A1ilazda Tudsamiidunae
SRP.Write(h_ou) 'titnzdalismndoudiludularon
SRP.Write(" ")

End Sub

Sub arm(ByVal num_arm As String) 'dan1suaunatiie 191911
SRP.Write("R")
SRP.Write("M")

iy
@5 el Sey

SRP.Write(num_arm) (Gh) AYAITINDY VU maincontroller

SRP.Write(" ")

End Sub

Private Sub Bin_go_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Btn_go.Click
If SRP.IsOpen = True Then 'checkidou lud1port fimsidousonie'li
If Rd_man.Checked = True Then 'check condition ’hﬁmikﬁdﬂﬂﬁ manual controli50 13
If Ckb_allarm.Checked = True Then
arm("0")
End If
If Ckb_arm1.Checked = True Then
arm("3")
End If
If Ckb_arm2.Checked = True Then
arm("4")
End If
If Ckb_arm3.Checked = True Then
arm("1")
End If
If Ckb_arm4.Checked = True Then
arm("2")
End If
If Ckb_stall.Checked = True Then
output("A", "B") 'S
output("B", "C") '6
output("C", "D")'7
output("D", "A") '8
'Ckb_allarm.CheckState = CheckState.Unchecked
End If
If Ckb_stA.Checked = True Then
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Select Case Cb_a.Text donidoulumstlousasnyslusosiozlsamdon
Case "A"
output("A","A") 'l
Case "B"
output("A", "B") 'S
Case "C"
output("A","C") '9
Case "D"
output("A", "D") '13
End Select
If Cb_a.Text ="" Then
MessageBox.Show ("84l I msifonaniiaroniavesnonil A", "Select the final station”,
MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
If Ckb_stB.Checked = True Then
Select Case Cb_b.Text
Case "B"
output("B", "B") 2
Case "C"
output("B","C")'6
Case "D"
output("B", "D") '10
Case "A"
output("B", "A") '14
End Select
If Cb_b.Text ="" Then
MessageBox.Show("gdvlﬁ‘lﬁﬁ‘imilﬁﬂ nﬁmﬁﬂmﬂmwmﬁmﬁ B", "Select the final station",
MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
If Ckb_stC.Checked = True Then
Select Case Cb_c.Text
Case "C"
output("C","C") '3
Case "D"
output("C", "D") '7
Case "A"

output("C", "A")'11



99

Case "B"
output("C", "B") '15
End Select
If Cb_c.Text ="" Then
MessageBox.Show(" 84 13} Idvhmsidenanriitarensvesaniil ¢, "Select the final station",
MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
If Ckb_stD.Checked = True Then
Select Case Cb_d.Text
Case "D"
output("D", "D") '4
Case "A"
output("D", "A") '8
Case "B"
output("D", "B") '12
Case ",
output("D", "C") '16
End Select
If Cb_d.Text="" Then
MessageBox.Show(" 4 i Idinmsidenaniiitlareniavedanifi D 7, "Select the final station”,
MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
Elself Rd_auto.Checked = True Then
tim_robot_go.Interval = 60000
Timerl.Interval = 1000
tim_robot_go.Enabled = True
Timerl.Enabled = True
End If
Else
TXT_status.Text = "Don't connect”
End If
End Sub
Private Sub tim_robot_go_Tick_I(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles tim_robot_go. Tick
If Rd_auto.Checked = True Then
If SRP.IsOpen = True Then
If turnnum < NumericUpDown 1.Value Then

inthum = intnum + 1



SRP.Write("A")

SRP.Write("U")

SRP.Write("T")

SRP.Write(" ")

If inthum Mod 4 = 0 Then
turnnum = turnnum + 1
intnum =0

End If

Else

tim_robot_go.Enabled = False

Timerl.Enabled = False

NumericUpDown1.Value = 0

inthum = 0

turnnum = 0

End If
End If
End If
End Sub

Private Sub Time_today Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Time_today.Tick
Labeld.Text ="To day : " & Today & " " & TimeOfDay 'show time of today
If Ckb_stall.CheckState = CheckState.Checked Then
If Ckb_stA.Checked = True Then
Ckb_stA.CheckState = CheckState.Unchecked
‘MessageBox.Show("n3aiuo uAsov tgnesndewsimsiden’, Aends ldiazimme, MessageBoxButtons.OK,

MessageBoxIcon.Asterisk)

Elself Ckb_stB.Checked = True Then
Ckb_stB.CheckState = CheckState.Unchecked
'MessageBox.Show("NM U0 UATOIMIEARENABUTIIMSIEEN”, "Ifonde A TiazuuUUL", MessageBoxButtons.OK,

MessageBoxIcon.Asterisk)

Elself Ckb_stC.Checked = True Then
Ckb_stC.CheckState = CheckState.Unchecked
‘MessageBox.Show("njununiaeninggneonneushnmsiion”, "dendeldfiaziuuus”, MessageBoxButtons.OK,

MessageBoxIcon.Asterisk)

Elself Ckb_stD.Checked = True Then
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Ckb_stD.CheckState = CheckState.Unchecked

'MessageBox.Show(" N30 UATOIHNIGYNBRAABUIINMTIADN", "iAonde ldTiaziuuns", MessageBoxButtons.OK.

MessageBoxIcon.Asterisk)

End If
End If
End Sub

Private Sub Rd_man_CheckedChanged(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Rd_man.CheckedChanged
If SRP.IsOpen = True Then
If Rd_man.Checked = True Then
MessageBox.Show(" nganifananiiiiivz s ainasud udanatfu go", "1Aon Station”, _
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If
Else

TXT_status. Text = "Don't connect "

End If
End Sub
Private Sub Rd_auto_CheckedChanged(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Rd_auto.CheckedChanged
If SRP.IsOpen = True Then
If Rd_auto.Checked = True Then
MessageBox.Show("ngmnsenduauiludiaunsy udanaiy go”, "nIBATINILTEL",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation)
End If
Else
TXT_status.Text = "Don't connect "
End If
End Sub

Private Sub Timerl_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Timerl.Tick
If Rd_auto.Checked = True Then
If SRP.IsOpen() = True Then
i=i+1
If i =60 Then
i=0
End If
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Label5.Text =" mm‘?i " & turnnum.ToString & " mmﬁ"auﬁ"lﬂ " & intnum.ToString & " station"
Else
i=0
End If
Label6.Text = i.ToString
End If
End Sub

'******************************************************************************************

" ﬂfumauqﬂﬁw, nstlauananiwlu Tsunsuveas 1 @aimsande device 1tz destroy (K170 Object) f 51898
aoudumsiouTusunsy Al¥uananm wazlla Tsunsy
'AnAD device YBINADA.
Private Sub LoadDeviceList()
Dim strName As String = Space(100)
Dim strVer As String = Space(100)
Dim bReturn As Boolean
Dim x As Integer =0
' Suns1e¥evad device ﬂ5aq%awuﬂ‘1uxﬂ?adﬂammm waz 1531y List Box 7140 IstDevices .
Do
! fs’am"?a Driver lLQ¢ version
bReturn = capGetDriverDescriptionA(x, strName, 100, strVer, 100)
119 deviee 1L 1 list box
If bReturn Then IstDevices.Items.Add(strName. Trim)
x+=1

Loop Until bReturn = False
End Sub

‘uaraskavosgUnmadon Inaoonfivimesu Tusunsufiisnate
Private Sub OpenPreviewWindow()
Dim iHeight As Integer = picCapture.Height
Dim iWidth As Integer = picCapture.Width
! Lﬂmmmwaﬁ picturebox .
' 2419 window an ﬁ'izumé"m Wq‘f}"u capCreateCaptureWindowA c‘.ﬁaﬂmmmsmﬁu‘lu picturebox.
hHwnd = capCreateCaptureWindowA(iDevice, WS_VISIBLE Or WS_CHILD, 0, 0, 640, =
480, picCapture.Handle.ToInt32, 0)
"AnAD A device
If SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice, 0) Then

v
N preview scale
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SendMessage(hHwnd, WM_CAP_SET _SCALE, True, 0)
; v%df”i’l preview rate Tuseav milliseconds
SendMessage(hHwnd, WM_CAP_SET _PREVIEWRATE, 66, 0)
y E‘uvf’\’ummﬁmmw mmné’{aa
SendMessage(hHwnd, WM_CAP_SET PREVIEW, True, 0)
"15UUUIA window l¥ivinAy u picturebox
SetWindowPos(hHwnd, HWND_BOTTOM, 0, 0, picCapture. Width, picCapture Height, _
SWP_NOMOVE Or SWP_NOZORDER)

BtnSave.Enabled = True
btnStop.Enabled = True
btnStart.Enabled = False

Else
" m3anafodevice Error 1% Ua window
DestroyWindow(hHwnd)
BtnSave.Enabled = False

End If

End Sub

: ‘1“)’!‘%&5%11%@ SendMessage T copy ﬂsllﬂn"ﬁﬂglu clipboard c?aé’wmw"lﬂﬁ' picture box.
Private Sub btnSave_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles BtnSave.Click
Dim data As [DataObject
Dim bmap As Image
' Copy MW Tl clipboard
SendMessage(hHwnd, WM_CAP_EDIT_COPY, 0, 0)
111 7T 910 clipboard 1A convert 34 lilu bitmap
data = Clipboard.GetDataObject()
If data.GetDataPresent(Get Type(System.Drawing.Bitmap)) Then
bmap = CType(data.GetData(Get Type(System.Drawing.Bitmap)), Image)
picCapture.Image = bmap
ClosePreviewWindow()
BtnSave.Enabled = False
btnStop.Enabled = False
btnStart.Enabled = True
If sfdImage.ShowDialog = DialogResult.OK Then
bmap.Save(sfdImage.FileName, Imaging.ImageFormat.Bmp)
End If
OpenPreviewWindow()
End If

End Sub



104

’ﬂfumauqﬂﬁw, mydauaasniwlu Tusunsuveus 1 Gnin1sande devicelas destroy (Y1188 Object) i L'i1ﬁ'§'w'§ummau$fu
ma@ouTdsunsy Aluananin wagdallsunsy
Private Sub ClosePreviewWindow()
"lanAnAeny device
SendMessage(hHwnd, WM_CAP_DRIVER_DISCONNECT, iDevice, 0)
"3 window
Destroy Window(hHwnd)

End Sub

Private Sub btnStop_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnStop.Click
ClosePreviewWindow()
btnStart.Enabled = True

End Sub

Private Sub btnStart_Click(ByVal sender As System.Object, By Val e As System.EventArgs) Handles btnStart.Click
OpenPreviewWindow()
End Sub
End Class
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