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ABSTRACT

This thesis presents about conveyor system model in factory industry. The structure
consists of a main controller, transport cars, stations, robot arms and monitor. The main purpose
of this project is to implement the simulated system that can work as a conveyor system in factory
industry. Goods transportation by the cars and robot arms is controlled via computer. Beginning
of operation is design and assembly of the conveyor system structure. Then C language and
Arduino programs are used for control main system. PIC16F690, AVR ATmega8L PU, ET-
EASY168STAMP and ET-EASYMEGA 1280 board are used to control in the part of transport
car, station, robot arm and monitor, respectively. Electronic circuits and program are used to
control the operation of the system efficiently. From experiment, we found that the system could

control the operation under the command with acceptable error.
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anauiiAveIuBsA ET-EASY168 STAMP
- denld MCU mszna AVRS 185 ATMEGA168 499 ATMEL 19911 RUN
AMA 16.00 MHz
- ¥1178A31 FLASH 16 KBYTE, SRAM 1 KBYTE, EEPROM 512 BYTE
- % gp1o 1997w 22 BIT ilu DIGITAL $1uau 14 BIT, ag A TOD 11A
10 BIT §1142% 8 BITPOWER SUPPLY #ioldfau svDC Tao1418wad svDC
910 PORT USB LAaZ91AL1A9918 5VDCA0UBN W0y LED POWER (1d@A4
A0
- 1179935 EXTERNAL RESET 11 RC RESET tfag SW RESET
- $ad0ldaumnedItu PIN HEADER 5265419 2.54 mm. 417 28 PIN
seuzviie 600 MIL diwdemsidlidedssgndldau uazdenaasuy
PROJECT BOARD
- WIALBIA 2 X 5 CM. viavesalszanamiiuled 28 PIN
- #2e USB MINI e 10 USB BRIGE 404 FDTI (e FT232R 11e¥a
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AVR Arduino Pin
PDO Digital-0 1
PD1 Digital-1 2
PD2 Digital-2 3
PD3 Digital-3 4
PD4 Digital-4 5
PD5 Digital-5 6
PD6 Digital-6 T
PD7 Digital-7 8
PBO Digital-8 9
PB1 Digital-9 10
PB2 Digital-10 11
PB3 | Digital-11 12
PB4 Digital-12 13
GND GND 14

ET-EASY168 STAMP

Pin Arduino AVR
28 +5V(+Vin) | +BV(+Vin)
27 +VCC(+5V) | +VCC(+5V)
26 RESET# RESET(PC6)
25 Analog-0 PCO/ADCO
24 Analog-1 PC1/ADC1
23 Analog-2 PC2/ADC2
22 Analog-3 PC3/ADC3
21 Analog-4 PC4/ADC4
20 Analog-5 PC5/ADC5
19 Analog-6 ADC6
18 Analog-7 ADC7
17 +VCC(+5V) | +VCC(+5V)
16 +AREF +AREF

15| Digital-13 | PB5

a15 9 3.1 Mmsdeassudyeaueiesa ET-EASY 168 STAMP

4. DC Motor

7171 3.23 dnunizveDsA ET-EASY168 STAMP
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Servo motor N 1ulns3a1H

¥

Servo motor 111911 Tn59911IA® MG945 $3003 wae Digital servo E-sky EK2-0508 lag

k4

A @ A Iy Qo A
servo motor LAASAINTIUATIBDYAANIU

- Tower Pro MG945 Digital Servo

P o o 1
N .22 weilwemes u MG94S

Detailed Specifications
Operation speed: -~ 0.25Sec/60degrees
Stall Torque: 12KG/CM
Voltage Range: 4.8v—-172v
Dimension: 40.7mm x 19.7mm x 42.9mm

Weight: 55g



- Servo motor S3003

Detailed Specifications

Control System:
Required Pulse:

Operating Voltage:

53

311 1.2.3 Servo motor 3 $3003

+Pulse Width Control 1520usec Neutral
3-5 Volt Peak to Peak Square Wave
4.8 -6.0 Volts

Operating Temperature Range: -20 to +60 Degree C

Operating Speed (4.8V):
Operating Speed (6.0V):
Stall I Torque (4.8V):

Stall Torque (6.0V):
Operating Angle:
Modifiable:

Current Drain (4.8V):
Current Drain (6.0V):

Direction:

Motor Type:
Potentiometer Drive:
Bearing Type:

Gear Type:

Connector Wire Length:

Dimensions:

0.23 sec/60 degrees at no load
0.19 sec/60 degrees at no load
44 oz/in. (3.2 kg.cm)
56.8 oz/in. (4.1 kg.cm)
45 Deg. One side pulse traveling 400 usec360
Yes
7.2mA/idle
8mA/idle
Counter Clockwise Pulse Traveling 1520-1900 usec
3 Pole Ferrite
Indirect Drive
Plastic Bearing
All Nylon Gears
127
1.6”x 0.8” x 1.4” (41 x 20 x 36mm)
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- Digital servo motor EK 2-0508

3191 n.24 servo motor EK 2-0508

Detailed Specifications

Standard Voltage: DCSV +/- 1V

PWM Input Range: Pulse Cycle 20+-2ms, Positive Pulse 1~2ms
Speed: 60 degrees / 0.1s

Torgue: > 1KG/em (Vee=5V)

Max Corner: > 150 degrees

Operation Temperature: -20 degrees ~ 70 degrees

Weight: 158

Dimensions: 22.8 ¥ 11.5 * 20.8mm
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Flowchart v¥8alisunsuniugumsiaaeuivesyueuuaims 6 4

=

~
o J

i =t
! F
For (i=0;i<16) Forward();
Delay_ms(60000}
- 1 =14
¥ ‘
For {i=0;i<16) | Backward();

Delay_ms{60000}

311 1.3.6 Flowchart ve3lilsunsuniugumsniounvesyuouduuninni



64

MANUIN ¥

14 da o a Jd
mnmsquaqﬂmmemnmauna
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7U#19.1.1 ET-EASY168 STAMP
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MANUHIN A

Tilsunsumuguaiuaisg

a.1 libsunsumsaiuguseduaes

/* 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 //Code 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

152 3 2 (‘baud=2 4 0 0 ,parity=N,xmit=PIN_B7 ,rcv=PIN_B5 ,bits=8 ,

stream=AVR timeout=KEYHIT DELAY)

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

#define Analog0 4 /I AnalogChannel 4

#define MotorDrive0 PIN_C3 // MotorDrivePin

#define MotorDrivel PIN_C4 // MotorDrivePin

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



#define NcPin0 PIN_AO
#define NcPinl PIN_B4
#define NcPin2 PIN_C6
#define NcPin3 PIN_B6
#define NcPin4 PIN_C7
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// Empty Pin0
// Empty Pinl
// Empty Pin2
// Empty Pin3
/I Empty Pin4

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

#define Buttonl !Input(NcPin2) // Tnput1 use to run, skip

#define Led0 NcPin0

#define Ledl NcPinl

// OutputO use to run status

// Output1 use to memo status

#define Led2 NcPin3 // Output2 use to sense

#define MaxSpeed 100 // Maximum Motor Speed.
#define MinSpeed 80 // Minimum Motor Speed.

/* Private Variable 7
boolean toggle0 = 1; // External Interrupt Toggle.
boolean ANLO; /I AnalogO[ AN4] Logic

unsigned char ADC_Value; /I Analog to Digital Value
unsigned char Setpoint; /f ADC Setpoint Value.

unsigned char Range; // Error Range.

char Loopi; // Counter Loop.

unsigned char Duty; /I Set Duty Cycle Of Manual PWM.
unsigned char Mode; /1 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 =l

/**

* @ brief RTCC Interrupt Service Routine.

* Read Sensor.



*/
#int RTCC
void RTCC _isr(void)
{
/* PWM Motor Control */
if(Duty >= Loopi){
iflMode == 1)
{
Output_High(MotorDrive0);
Output_Low(MotorDrivel);
}
else ifMode == 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+t;

}

Jx*¥
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* @brief External Interrupt Service Routine.
*/
#int EXT
void EXT isr(void)
{
if(toggle0){
SET_PWM1 _DUTY(IrFreq/2);
EXT_INT_EDGE(L_TO H);
}
else if(!toggle0){
SET_PWM1 DUTY(0);
EXT_INT EDGE(H _TO _L);
}
toggle0 = !toggleO;
}

/**
* @brief TIMERI1 Interrupt Service Routine.
i

#int TIMER1

void TIMERI isr(void)

{

/¥ ADC Reading Control **************************************************/

SET_ADC_CHANNEL(Analog0);
ADC_Value = READ_ADC();

iflADC_Value < Setpoint + 3*Range)

{
ANLO=1; // ANLO = 1 When found Blackline.

Output_High(Led2);

else



}

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

//@brief Main Func.

int main()

{

/* Initial Module ******************************************************/

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 1(T1_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 ******************************************/

Output_High(led0); // turn on running status led
Output_Low(led1); /I 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
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/% 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); // 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(Ledl); // non-memo status led
}
}
Output_High(Led0); // turn on running status led

1* RObOt Runnmg ******************************************/

MotorForward(MaxSpeed);
delay _ms(200); // Random error case.

/* Robot Start Runing At Setpoint Line. ***#*¥&xkkhtbkskhkdokik/

if(TANLO){
MotorForward(100);
while(ANLO);

}

/[* @brief Infinity Loop.

while(TRUE){

/* Check Line 1 And Forward. **¥¥¥*¥kix/
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do{
MotorForward(MaxSpeed);
}while(! ANLO);
while(ANLO);
/* Slowly Then Check Line 2, **¥#ikkskk/
//do{
/I MotorForward(MinSpeed);
//}while(! ANLO);
if(--skipStation == 0){ // Skip Check and Reduce
/* Stop Motor, **##sskioeknissiihhirthbrbhipk kb ok kkk/
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);
// 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);
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/l receive skipStation
skipStation = receive();
Output_High(Led0); // turn on running status led
}

/* Running Agam ******************************************/

do{
Output_Low(Led0); // turn on running status led
MotorForward(MaxSpeed);
}while(ANLO);
}
return 0;
}
/I* @brief Forward Motor.
void MotorForward(char i){
Mode = 1;
Duty =1;
}
/**
* @brief Stop Motor.
*/
void MotorStop(){
Mode = 2;
Duty = 100;
}
[
* @brief Backward Motor.
)
void MotorBackward(char 1){
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;
i
}while (RS232_ERRORS); //RS232 _ERRORS will be 0 when there is a timeout
}while(value2 1='<");
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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.2 lilsunsuniugusadudasdum

/* 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 //Code 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 //inmilliseconds

#use delay(clock=20000000)

#use rs2 .3 2 ( baud=2 4 0 0 ,parity=N,xmit=PIN_B7 ,rcv=PIN_B5 ,bits=8 ,
stream=AVR timeout=KEYHIT DELAY)

/* Define )
#define RobotNumber '4' // RobotNumber 1 to 6
#define Analog0 4 // AnalogChannel 4

#define MotorDrive0 PIN_C3 // MotorDrivePin

#define MotorDrivel PIN _C4 // MotorDrivePin

#define MPWMPin PIN C6 // Manual PWM Pin C2



#define ResMPWM 100

#define IrFreq 528

#define NcPin0 PIN_AO
#define NcPinl PIN_B4
#define NcPin2 PIN_C6
#define NcPin3 PIN_B6
#define NcPin4 PIN_C7

// Maximum Resolution PWM

// Ir Receive Freq 38 kHz.

// Empty Pin0
/I Empty Pinl
/I Empty Pin2
// Empty Pin3
// Empty Pin4

#define Button0 !Input(NcPin4) // Tnput0 use to memo

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

#define Led0 NcPin0
#define Ledl NcPinl
#define Led2 NcPin3

// OutputO use to run status
// Outputl use to memo status

// Output2 use to sense

#define MaxSpeed 100 / Maximum Motor Speed.
#define MinSpeed 80 /f Minimum Motor Speed.

/* Private Variable ¥/
boolean toggle0 = 1; // External Interrupt Toggle.
boolean ANLO; // Analog0O[AN4] Logic

unsigned char ADC Value; // Analog to Digital Value
unsigned char Setpoint; // ADC Setpoint Value.
unsigned char Range; // Error Range.

char Loopi; // Counter Loop.

unsigned char Duty; // Set Duty Cycle Of Manual PWM.
unsigned char Mode; /I Select MotorMode.

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

i

/* Private Function

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

unsigned char receive(void);

/* All Interrupt Service Routine

[k

* @ brief RTCC Interrupt Service Routine.

* Read Sensor.
*/
#int RTCC

void RTCC _isr(void)
{
/* PWM Motor Control */
if{Duty >= Loopi){
ifiMode ==1)
{
Output_High(MotorDrive0);
Output_Low(MotorDrivel);
}
else iflMode == 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 iflfLoopi > ResMPWM){
Loopi =0;

}

Loopi++;

e
* @brief 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(!toggle0){
SET_PWM1_DUTY(0);
EXT_INT EDGE(H_TO_L);

}

toggle0 = !toggle0;

}

/**
* @brief TIMER1 Interrupt Service Routine.
*

#int TIMER1

void TIMERI isr(void)

{
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/¥ ADC Reading Control. **************************************************/

SET_ADC_CHANNEL(Analog0);
ADC_Value = READ_ADC();

if(ADC_Value < Setpoint + 3*Range)

{
ANLO=1; // ANLO = 1 When found Blackline.
Output_High(Led2);

else

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

/**
* @brief Main Func.
*/

int main()

{

/¥ Inltlal Module ******************************************************/

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 1(T1_INTERNAL|T1 DIV _BY 1);
Setup_Timer 2(T2_DIV_BY 1,131,1);
Setup_Ccpl(CCP_PWM);

Set Pwml_Duty(0);
Setup_Comparator(NC_NC _NC NC);

Enable Interrupts(INT RTCC);
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Enable_Interrupts(INT _EXT);
EXT INT EDGE(H TO L);
Enable Interrupts(INT TIMER1);
Enable Interrupts(GLOBAL);

ittt

/¥ 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

[* Memory Vah.le 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); // turn on memo status led
}
else if(Button0){ // push to run
Output_Low(Led0); // turn off running status led

delay ms(500);
break;
3

else{
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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, #¥*#*#* sk xrohakkk/
if(ANLO){

MotorForward(100);

while(ANLO);

/**
* @brief Infinity Loop.
%/

while(TRUE){

/* Check Line 1 And Forward. ****¥**x%/
do{

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

/* Slowly Then Check Line 2. *#¥¥x¥¥%x/
//do{

/I MotorForward(MinSpeed);
//}while(!ANLO);

if{--skipStation == 0){ // Skip Check and Reduce



/¥ Stop Motor. ****************************************/

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);

// 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 ******************************************/

do{
Output_Low(Led0); // turn on running status led
MotorForward(MaxSpeed);
}while(ANLO);
}

return 0;

/**
* @brief Forward Motor.
>

void MotorForward(char i){
Mode = 1;
Duty =1i;

/**
* @brief Stop Motor.
¥

void MotorStop() {
Mode = 2;
Duty = 100;

/**
* @brief Backward Motor.
L

void MotorBackward(char 1){



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();
ifl(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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.3 i‘l‘iuﬂi‘uﬂ’mQNMain 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];

// Parallel start up pin

uint§_t A =22;

uint8 t B =29;

uint8 t C = 36;

uint8 t D =43;

/* Function Xy
/**
* @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)
}
/**
* @brief Write Parallel
=/
void writing (uint8_t pinNum,uint8_t wr){
uint8 t wrBu[3];

switch(wr){

b
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case 0: wrBu[0] = 0; wrBu[1] = 0; wrBu[2] = 0;
break;
case 1: wrBu[0] = 1; wrBu[1] = O; wrBu[2] = 0;
break;
case 2: wrBu[0] = 0; wrBu[1] = 1; wrBu[2] = 0;
break;
case 3: wrBu[0] = 1; wrBu[1] = 1; wrBu[2] = 0;
break;
case 4: wrBu[0] = 0; wrBu[1] = O; 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] = 1; wrBu[1] = 1; wiBu[2] = 1;
break;
}
for(uint8 ti=0; i<=2; ji++){
if(wrBu[i] == 1){
digital Write(pinNum+i, HIGH);
¥
else{
digitalWrite(pinNum+i, LOW);
}
}
}
[h%
* @brief Parallel Control
*/
uint8_t parallelCtrl(uint® t pin,uint8_t data){
uint8 t readValue;

writing(pin,0); //close slave read
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digitalWrite(pin+6,LOW);
delay(20);

readValue = reading(pin+3);
writing(pin,data);

delay(20); //delay for ready
digitalWrite(pin+6,HIGH);
delay(20);

writing(pin,0); /lclose slave read

return readValue;

}

[**
* @brief Setup Arduino
by

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
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");
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%
* @brief Super Loop
o/
void loop(){
// Keyboard input
unsigned char iBu = 0;
do{
while(Serial.available() <= 0);
stackBu[iBu] = Serial.read();
Serial.print(stackBu[iBu],BYTE);
}while((stackBu[iBu] !="'")&&(iBu++<=7));
// Filter data : just pass 'l' to '4'
if{(stackBu[1] >= 54)&&(stackBu[0] <= 60)){
stackBu[1] ="'1";
}
Serial.printIn("");
// Selection Mode
// Check All Parallel Data

if((stackBu[0]=="c")&&(stackBu[1]=="h)& &(stackBu[2]=="e") & &(stackBu[3]=='c")& &(stackBu[

41==KkN{
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=");
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");
}
// 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");
}
// Send to B
else if((stackBu[0] == 'B")&&((stackBu[1]>=65)&&(stackBu[ 1]<=68))){
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if(stackBu[1] =="'A"){
keeping ='3";

3

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

}
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else if(stackBu[1] == 'C"){
keeping ='4';
}
else if(stackBu[1] == 'D'){
keeping ="'1";
}
flag = parallelCtrl(C keeping-43);
if(flag == 0){
Serial.print("Parking Empty");
3
else{
Serial.print("Robot ");
Serial.print(flag, DEC);
Serial.print(" go to station ");
Serial.print(stackBu[1]);
}
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";
¥



104

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");
}
// For Wrong Instruction
else{

Serial.printIn("Wrong Instruction");

}
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/* 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
#define F_IR 33000

o

¥

I Frequency of IR Receiver Module

#define TOP_PWMF_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; /l Exti toggle
volatile unsigned char stTemp; /l stack temorary.

unsigned char dataTemp;

volatile unsigned char dataStacked ='0',

// data temporary.

// Data is stacked from serial

unsigned char dataBuffered,; // Data is bufferd from spi to serial

unsigned char keep = 0;

volatile char stFlag = 0;

i/

/* Private Function

[¥*

* @brief Delay Millisecond.
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*/
void delay_ms(unsigned int i){
for(;i>0;i--)

_delay_ms(1);

[E*
* @brief Initialize PORT.
*/
void Init PORT(){
sbi(DDRB,1); /PWM
//sbi(PORTB,1);
//cbi(DDRD,2); //INTO
//cbi(DDRD,0); // RXD
//sbi(DDRD,1); // TXD
}
[k
* @brief Initialize UART.
*/
static void Init USART(unsigned int baud)
{
// Set baud rate *.bps.
UBRRH =(unsigned char)(baud>>8);
UBRRL =(unsigned char)baud;

// Enable receiver , tramsmitter , Enable Receiver Interrupt.

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

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

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

[*%



* @brief Receive RXEN
&
unsigned char receive(void){
while(!(UCSRA&0x80));
return UDR;
}
/**
* @brief Transmit TXEN.
*/
static void transmit(unsigned char c){
while(!(UCSRA&0x20));
UDR =¢;
UCSRA |= 0x20;
}
/**
* @brief Initialize Interrupt.
*/
void Init_Interrupt(){
MCUCR = (1<<ISC01)|(0<<ISC00); //INTO Detect falling edge
GICR = (1<<INTO0); // INT Enable

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

}

%
* @brief Initialize PWM.
o

void Init PWM(){
TCCRI1A = 0xF2;
TCCRI1B = 0x11;
ICR1 = TOP_PWM;
OCRI1A =TOP_PWM;
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OCRIB =TOP PWM/2;
}
[**
* @brief Initialize parallel
*/
void parallelSetup(void){
// PC3 , PC4, PC5 -> MISO
// PCO , PC1, PC2 -> MOSI
// PB2 -> SCK
/I MOSI
cbi(DDRC,0);
cbi(DDRC,1);
cbi(DDRC,2);
/ SCK
cbi(DDRB,2);
/I MISO
sbi(DDRC,3);
sbi(DDRC 4);
sbi(DDRC,5);
// clear
cbi(PORTC,3);
cbi(PORTC 4);
cbi(PORTC,5);
}
uint8_t parallelRead(void){
uint8_t readBu[3];
uint§_t readValue;
readBu[0] = data0;
readBu[1] = datal;
readBu[2] = data2;

readValue = (readBu[0]*1 + readBu[1]*2 + readBu[2]*4);

return readValue;
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}
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(PORTC4);
cbi(PORTC,5);
break;
case 3: sbi(PORTC,3);
sbi(PORTC,4);
cbi(PORTC,5);
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;
case 6: cbi(PORTC,3);
sbi(PORTC 4);
sbi(PORTC,5);
break;
case 7: sbi(PORTC,3);



sbi(PORTC,4);
sbi(PORTC,5);
break;

[h%
* @brief Main.
*/
int main(void){
Init PORT();
Init PWMO();
Init_Interrupt();
Init USART(MYUBRR);
parallelSetup();
/*while(1){
if(stFlag == 1){
delay _ms(50);
transmit(dataStacked);
stFlag = 0;
dataStacked ='0/;
transmit(dataStacked);
}
il
/* Start Process */
while(1){

if((dataStacked<=47)&&(dataStacked>=55)){

dataStacked ='0';
}
// Read when detect LOW
if(!{(PINB&0x04)){

parallelWrite(dataStacked-48);

110



bl

}
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 7
/* *
* @brief Interrupt Service Routine of " USART1->RX ".
*  Send Value From RX1[Infrared] to TX0[Computer].
*/
ISR(USART RXC_vect){
dataTemp = receive();
ifldataTemp =="['){  // from car protocol

stTemp = 1;



stFlag = 0;
}
if((stTemp == 1)&&(dataTemp !="")){
stTemp = 0;
stFlag = 1;
dataStacked = dataTemp;
/ftransmit(dataStacked);
}
}

/**

* @brief Interrupt Service Routine of " External Interrupt ",

* Modulate Signal from USART Port,
*/
ISR(NTO_vect){
if(toggle)
{
OCRI1A = TOP_PWM/2;

MCUCR = (1<<ISC01)|(1<<ISC00); //INTO Detect Rising edge

GICR = (1<<INTO); // INTO Enable
}
else if(!toggle)

{
OCRI1A = TOP_PWM;

MCUCR = (1<<ISC01)|(0<<ISC00); // INTO Detect falling edge

GICR = (1<<INTO); // INTO Enable
3
toggle = ltoggle;
}
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a.5 Tilsunsu v
Aouitelfucashvedmdamsuasiaama
Imports System
Imports System. Threading
Imports System.IO.Ports
Public Class Form1
Dim str_input As Integer, ¢ As Integer
Dim b As String
Dim st As String
Dim intnum As Integer = 0, turnnum As Integer = 0 ‘5z niuaoensluniissou
Dim i As Integer = 0
TR webcam HHHEHHHHHHHHIY
' Create constant using attend in function of DLL file.

"MruanInIN 1un15 19 function Y89 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 = &H10000000

Const SWP_NOMOVE As Short = &H2S

Const SWP_NOSIZE As Short = 1

Const SWP_NOZORDER As Short = &H4S

Const HWND_BOTTOM As Short =1

Dim iDevice As Integer =0' Normal device ID device ID ﬂwﬁuium?m
Dim hHwnd As Integer ' Handle value to preview window A1 Handle d1%5un1suaaninly

a o
uanaziladaa
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' Delare function/ API function AVI capture DLL. (380 API function 910 AVI capture DLL.

Declare Function SendMessage Lib "user32" Alias "SendMessageA" (
ByVal hwnd As Integer, ByVal wMsg As Integer, ByVal wParam As Integer, _
ByVal 1Param 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,

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.dil" (
ByVal 1pszWindowName As String, ByVal dwStyle As Integer, ByVal x As Integer, _
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.dll" (ByVal wDriver As Short,
ByVal 1pszZName As String, ByVal cbName As Integer, ByVal IpszVer As String,
ByVal cbVer As Integer) As Boolean

Private Sub Forml_Load(ByVal sender As System.Object, ByVal e 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 = I0.Ports.SerialPort.GetPortNames
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Cb_port.Sorted = True

For Each name In portname ' &ﬂumiﬁ‘muﬂﬁﬁlﬂ\iport Tag portname fo port IO ‘ﬁﬁmi
iWousiong

Cb_port.ltems.Add(name) 4o uiiname 910151 1¥add port 910 name 11 1d 1y

porthagfn1sAadD

Next

Lb_con.Text=""

Tm_data.Stop()

tim_robot_go.Stop()

Timer1.Stop()

Tim_auto.Stop()

Time_today.Interval = 100 'set A152UL1IANDS ﬂn‘ﬁﬁu MIUAAIIATIUBNNTITD

Time_today.Enabled = True "t/#@99a191111190

"HHHHHHARRAE tooltip HHHHHHE
ToolTip1.SetTool Tip(Btn_con, "3 v’f’}ﬂndaﬁu main controller")
ToolTip SetToolTip(Rd_auto, "dalissvuvnausalusiar)
ToolTip1.SetTool Tip(Rd_man, "fnuanlnsamdouiimuiida”)
ToolTip1.SetTool Tip(Btn._go, "&aI¥solimsinaai lilfstation 71 mua")
ToolTip1.SetToolTip(Btn_check, "check Sﬂﬁ%ﬂﬂﬁ station™)
ToolTip1.SetToolTip(Bin_reset, "gALANNIS ﬁ'amaﬁ’u main controller")
ToolTip1.SetTool Tip(Ch  a, "graHiduN1")
ToolTip1.SetToolTip(Cb_b, "an1fitlaianiar)
'b = InputBox("AgaINIBNTR", "asged1dam, ™)
'MessageBox.Show("&f Taans UM " + b, "‘auﬁ% oUSY ", MessageBoxButtons.OK)
Label6.Text=""
Label5.Text=""

End Sub
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WA time_data 19U 182%A13TUAII90 maincontroller ###
Private Sub Tm_data_Tick(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Tm_data.Tick
Dim sr2 As String ' 1851131970 serail port
If SRP.IsOpen = True Then
Lb_con.Text = "Connecting..."
sr2 = SRP.ReadExisting

TXT status.Text += sr2

End If
End Sub

" function MIMIUYDIserial port HHHHHHHHEHHE

Private Sub Btn_con_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Btn_con.Click
If Cb_port.Text ="" Then
MessageBox.Show("i0n  comport  H19zdimsiiondpfouins  connect”, "don
Comport ﬂ'@)uuz", 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 = I0.Ports.Parity.None
SRP.Open()

ToolTip1.SetTool Tip(Btn_con, "#Atann151¥ouAs L main controller")
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End With

Elself Btn_con.Text = "Disconnect" Then

If MessageBox.Show(" fuA PINITINANAITIHOUABHY Process Hie Ly
"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 HiN@AYsOUADLADTI
SRP.Write("c")
SRP.Write("h")
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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) 'duysda Qﬁﬂﬂr«huserialpomﬁ’ﬂ

aa 'l aanilvineu

v
<~ 1

SRP.Write(a_out) 'mlvzds ldsaafldunia
SRP.Write(b_ouf) 'Mifivedalvsamanud lldalatenie
SRP.Write(" ")

End Sub

Sub arm(ByVal num_arm As String) 'damssaunaiiveldiian
SRP.Write("R")
SRP.Write("M")
SRP.Write(num_arm) 'Laﬂﬂ‘}gﬁ’lﬁ"' qﬁeg'uu maincontroller
SRP.Write(" ")

End Sub

Private Sub Btn_go_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Btn_go.Click
If SRP.IsOpen = True Then ‘checkiSou ludnport fimaidfousdonie'l)
If Rd_man.Checked = True Then 'check condition 21%A13 Lﬁﬂﬂﬁ manual controlt30 14
If Ckb_allarm.Checked = True Then
arm("0")
End If
If Ckb_arm1.Checked = True Then
arm("3")

End If
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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")'5
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
Select Case Cb_a.Text  tHeniSon lumstloudsnnsluvesiios Wsnmaon'ly
Case "A"
output("A", "A")'1
Case "B"
output("A", "B") '5
Case "C"
output("A", "C")'9
Case "D"
output("A", "D") '13
End Select
IfCb_a.Text="" Then
MessageBox.Show("d's hii ldshmsifenaariivarenisvesaniil A", "Select the
final station", MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
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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 ("3 11 1dshimsidenaaniiaienisuesanil 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
Case "B"
output("C", "B") '15
End Select
IfCb_c.Text="" Then
MessageBox.Show("8 lii ldvhmsidenaafitarenisvesanidl ", "Select the
final station", MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
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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 "C"
output("D", "C") '16
End Select
IfCb_d.Text="" Then
MessageBox.Show("f1a lif 1dshnsidenaenfitaenisussaaril D 7, "Select the
final station", MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
End If
End If
ElseIf 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 1(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 tarnnum < NumericUpDown1.Value Then

intnum = intnum + 1



122

SRP.Write("A")
SRP.Write("U")
SRP.Write("T")

SRP.Write(" ")

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

End If

Else

tim_robot_go.Enabled = False

Timerl.Enabled = False

NumericUpDown1.Value =0

intnum = 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
Label4. 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("nj e A3 oennegnesnteuimaden”, ndendeldfiag

HUUUL", MessageBoxButtons.OK, MessageBoxIcon. Asterisk)

Elself Ckb_stB.Checked = True Then
Ckb_stB.CheckState = CheckState.Unchecked
'MessageBox.Show("naie A3 0erNIBgnesnneuinsden”, "dendeldnias

HUUUS", MessageBoxButtons.OK, MessageBoxIcon.Asterisk)
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Elself Ckb_stC.Checked = True Then
Ckb_stC.CheckState = CheckState.Unchecked
'MessageBox.Show("N 8110 A3 091N wgNeenneuiiInIsdien”, "dendsldfiay

HUVUL", MessageBoxButtons.OK, MessageBoxIcon.Asterisk)

Elself Ckb_stD.Checked = True Then
Ckb_stD.CheckState = CheckState.Unchecked
& ' 0 <
'MessageBox.Show("njaipunTeIvNIegneanneuiinision”, "dendsldfiay

UUUUL", 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("n3 s fenaaniines Ids amdeud'ly) udanaily go", "den
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
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IfRd_auto.Checked = True Then

MessageBox.Show("ngannsendanuiludnavasy udnaily go”, "nyendiuam

{2} T
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 Timer1.Tick
If Rd_auto.Checked = True Then
If SRP.IsOpen() = True Then
i=g41
Ifi=60 Then
i=0
End If
Label5.Text="9 auﬁ : " & turnnum.ToString & " § mﬂﬁauﬁ"lﬂ " & intnum.ToString
& " station"
Else
i=0
End If
Label6.Text = i.ToString
End If
End Sub

"o ok sk ke ke s sk ok sk sleste sk skt seofok dekokok kool Solokokok sedeokodokofokoiokokokkdok dok dokokok dok ok ok ok dokok sk skoR ok R kokok Rk ok ok ok

3 ok 3k ok sk ook ok sk ok
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" ifumquﬁ'w, mstlauaaanwly Tilsunsuuous1@niinisannae device uag destroy
(1878 Object) i st unaeudumsiton Tsunsy Aluaasmmn uazilaldsunsy
'ARAD device YDINADY.
Private Sub LoadDeviceList()
Dim strName As String = Space(100)
Dim strVer As String = Space(100)
Dim bReturn As Boolean
Dim x As Integer =0
' Bonsiedeuss device ndpananualuiniosneuveast wazlefly List Box fide
IstDevices .
Do
' Sen%o Driver L1ag version
bReturn = capGetDriverDescriptionA(x, strName, 100, strVer, 100)
* 8119 device T¥iiiudod 11 I tist box
If bReturn Then IstDevices.Items. Add(strName. Trim)
x+=1

Loop Until bReturn = False
End Sub

‘wanannvesglnmindon Insenimtlwlesu Tdsunsufisnathe
Private Sub OpenPreviewWindow()
Dim iHeight As Integer = picCapture.Height
Dim iWidth As Integer = picCapture.Width
! Lﬂmmmwaﬁ picturebox .
' #3179 window g Suandae Hedu capCreateCaptureWindowA Fegaiansaiiuly
picturebox.
hHwnd = capCreateCaptureWindowA (iDevice, WS_VISIBLE Or WS_CHILD, 0, 0, 640, _
480, picCapture.Handle.Tolnt32, 0)
' AARBAL device
If SendMessage(hHwnd, WM_CAP_DRIVER CONNECT, iDevice, 0) Then

v
' A9 preview scale
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SendMessage(hHwnd, WM_CAP_SET SCALE, True, 0)
! g\?m preview rate lu52A Y milliseconds
SendMessage(hHwnd, WM_CAP_SET_PREVIEWRATE, 66, 0)
! L’éué’{ummﬁmmw mnant’i’m
SendMessage(hHwnd, WM_CAP_SET PREVIEW, True, 0)
' w5uvUIA window 1¥mu Ty 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
' M3AReDdevice Error 1 U@ window
DestroyWindow(hHwnd)
BtnSave.Enabled = False

End If

End Sub

: 1%%05%’14%6 SendMessage T copy i’fmga"l’ﬂu clipboard éaé’wmw"!ﬂﬁ picture box.
Private Sub btnSave Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles BtnSave.Click
Dim data As IDataObject
Dim bmap As Image
' Copy NN T clipboard
SendMessage(hHwnd, WM_CAP_EDIT COPY, 0, 0)
111 70 910 clipboard Uag convert 31 T1hily bitmap
data = Clipboard.GetDataObject()
If data.GetDataPresent(GetType(System.Drawing. Bitmap)) Then
bmap = CType(data.GetData(GetType(System.Drawing. Bitmap)), Image)
picCapture.Image = bmap
ClosePreviewWindow()

BtnSave.Enabled = False
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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

' ﬂ‘]”’uﬂaquﬁm, mstlauaasmuly Tsunsuveus@ainisdnde devicelas destroy
(#1870 Object) i adiunaoudumsfoy Tdsunsa flAuamenm uazilaTalsunsy

Private Sub ClosePreviewWindow()

"anNAAABNY device

SendMessage(hHwnd, WM_CAP_DRIVER DISCONNECT, iDevice, 0)

'@ window

DestroyWindow(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, ByVal e As System.EventArgs)
Handles btnStart.Click
OpenPreviewWindow()
End Sub
End Class
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