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Phongpan Arayasang 2010: Baby Care Online System with Wireless Communication
Technology. Master of Engineering (Electrical Engineering), Major Field: Electrical
Engineering, Department of Electrical Engineering. Thesis Advisor:

Assistant Professor Dusit Thanapatay, Ph.D. 79 pages.

“Baby Care Online System” is a monitoring system on babies’ temperature, moisture of
damp diapers and captures the babies’ movements and sends information to website that even if
baby-sitter haven’t been with babies, always know when babies have been unusual. The
components of this system consist of the small sensor for wearing on the baby’s wrist which
detects temperature and send the data to the baby-sitter’s computer. Therefore, baby-sitter
immediately knows when baby has fever. Additionally, this system has sensor install to diaper
for detecting moister when baby urinated that baby-sitter can’t know as long as baby has been
uncomfortable and cried out or urine have seeped away. For sending information from sensors
to the baby-sitters’ computers, this system uses the wireless communication with radio
frequency. Signal transmitter was designed to save energy with using 3-volts power supply,
therefore the device has more than 1 month life-time. Moreover, the signal transmitter can send
signal further than 50 meter away from the receiver. And this system can monitor the
temperature and moisture of diapers about 50-150 babies at the same time also the baby-sitters

can check the babies’ information through the website using computer or mobile phone.

Student’s signature Thesis Advisor’s signature
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Standard 802.11b/g 802.15.1 802.15.4
Frequency 2.4 GHz
2.4GHz 2.4GHz
Band 868/915 MHz
Transmission 1-100m
Range 1-100m 1-10m (over 1 km
(inter-node) with antenna)
Stack Size ~ 1Mb ~ 1Mb 4-32 kb
250kbps
Raw data rate 11/54 Mbps 1 to 2 Mbps 40kbps
20kbps
Number of nodes 32 8 255/65,535
star,tree,
Architecture star star
cluster,mesh
Medium-
Power Medium-hour hour/days Low-years on
requirements on one on one one battery
battery battery
Cable
Internet Replacement Low cost
Applications Network Computer Monitoring
Email and phone
Video peripherals

31: Lita (2008)
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Frequency License Geographic Data Channel
Band Required? Region Rate Number(s)
868.3 MHz No Europe 20kbps 1
902-928 MHz No Americas 40kbps 1-10
2405-2480 MHz No Worldwide 250kbps 11-26

3N: Lita (2008)
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Change- Max Startup Current
Sensor Accuracy Ability Rate(Hz) Time(ms) (mA)
Photoresistor [10] N/A 10% 2000 10 1.235
I square C Temperature [12] 1K 020K 2 500 0.150
Barometric Pressure [25] 1.5mbar  0.50% 28 35 0.010
Barometric Pressure Temp [25] 0.8 K 0.24 K 28 35 0.010
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#include <reg24lel.h>
#define RF_ LED R P02
#define RF_LED G P03
#define nGo LED R P10
#define nGo LED G P11
#define My LED G P15

#define My LED R P16

#define A 0.005485

#define B 0.00000665

#define C 0.00000000002805

#define D 0.00000000000000002

#define RO 715 /I Adjust RO

unsigned char KeylIn;

void Delay ms(unsigned int Dataln) // Delay Time (MilliSec)
{
unsigned int i;
while(Dataln)
{
i=115;
while(i>0)
{
i
H
Dataln--;
H
H
void Delay us(unsigned int Dataln) // Delay Time (MicroSec)

{
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inti;

for (i=0; i<Dataln; i++);

b

void nRFwr(unsigned char Dataln)

{
SPIRDAT = Dataln;
while((SPIRSTAT & 0x02) == 0x00);
Dataln = SPIRDAT;

H

void nRFwr2(unsigned char Dataln1,Dataln2)
{

RFCSN = 0;
nRFwr(Datalnl);
nRFwr(Dataln2);
RFCSN = 1;
b
unsigned char nRFrd(void)
{
SPIRDAT = 0x00;
while((SPIRSTAT & 0x02) == 0x00);
return SPIRDAT;
b

unsigned char nRFrd2(unsigned char Dataln)
{

unsigned char temp;

RFCSN =0;

nRFwr(Dataln);

temp = nRFrd();

RFCSN =1;

return temp;
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}
void nRF_FlushTx(void)

{
RFCSN = 0;
nRFwr(0xE1);
RFCSN =1;

H

void nRF_FlushRx(void)

{

RFCSN =0;
nRFwr(0xE2);
RFCSN = 1;

H

void nRF_Clear(void)

{
nRFwr2(0x27,0x7F);

H

void nRF_Init(void)

{
RFCKEN = 1;
RFCE =0;
nRFwr2(0x20,0x7C);

Delay us(150);

nRFwr2(0x50,0x73);
Delay _ms(15);

nRFwr2(0x20,0x7E);
nRFwr2(0x21,0x01);
nRFwr2(0x22,0x01);
nRFwr2(0x23,0x03);
nRFwr2(0x24,0xFF);

//Shutdown

//Activate

//ITx Mode, CRC 2 byte, Power Up
//Enable Auto Ack Pipe 0

//Enable Pipe 0

//Address 5 byte

//4ms, 15 Re-Send
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}

nRFwr2(0x25,0x0F);
nRFwr2(0x25,0x02);
nRFwr2(0x26,0x26);
RFCSN = 0;
nRFwr(0x2A);
nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN =1

RFCSN = 0;
nRFwr(0x30);
nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN =1;
nRFwr2(0x3C,0x01);

nRFwr2(0x3D,0x06);

int read_adc()

{

unsigned int num,vcc;

unsigned char i;

unsigned int buf[6],VDDI[6];

float x,Rt,T,v;
for(i=0;i<=5;i++)

{
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//Channel 15
//Channel 2
//250Kbps,0dBm

//Address pipe 0 => 6F3C7E7673

//Address Tx => 6F3C7E7673

// Enable Dynamic Payload Length

// Feature Register

// Function ADC



ADCCON3=0xEF; //12bit AINO 11110111
ADCCON1=0xCO0; /lref 1.22 11000000
Delay ms(5);
buf[i]=ADCDATH;
bufli] = bufli] << §;
bufli] = bufli]] ADCDATL;
Delay_ms(5);
H
num=0;

for(i=0;i<=5;i++)

{

num=bufli]+num;
H
num=num/6;

for(i=0;i<=5;i++)

{
ADCCON3=0x5F; // 11110101
ADCCON1=0xF8; // 11111000
Delay ms(5);
VDDI[i]J=ADCDATH;
Delay ms(5);

H

vee=0;

for(i=0;i<=5;i++)

{

vee=VDD[il]+vec;
H
vee=vcec/6;

x=(float)vcc;
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x=(x/255.00)*1.22%*3.00;

V=X;

x=(float)num;

x=(x*1.22)/4095.000;

2700)/(v_ecu_digital - digit num) ; 2700 = R devider
Rt = (x*2000.000)/(v-x);
T=(((Rt/R0)-1.000)/(A+B+C+D));

num=(int)T;

return num;
H
void nRF_Send5(void) // Function Send Data RF
{

unsigned char a,b,c,d;
unsigned int value adc;
float x;

RFCSN =0; /I Address pipe 0 => 6F3C7E7673

nRFwr(0x2A);

nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN =1;
RFCSN = 0; /" Address Tx => 6F3C7E7673
nRFwr(0x30);
nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);

nRFwr(0x6F);



}

RFCSN = 1;

Delay _ms(100);

P1 = 0xEO;

RFCSN = 0;
nRFwr(0xA0);
value_adc=read_adc();
x=value adc;
a=x/1000;
b=(value_adc%1000)/100;
c=((value_adc%1000)%100)/10;
d=value adc%10;
nRFwr('a'");
nRFwr(a+48);
nRFwr(b+48);
nRFwr(c+48);
nRFwr(d+48);
nRFwr(13);
nRFwr(10);

RFCSN = 1;

RFCE =1;

Delay us(100);

RFCE =0;

void nRF_Chk(void)

{

unsigned char Exit,temp;
Exit = 0x00;
while(Exit == 0x00)
{
temp = nRFrd2(0x07);
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if((temp & 0x20) == 0x20) //Pass

{
RF_LED G = 0;
Delay _ms(100);
RF LED G=I;
Exit = 0x01;
Delay _ms(2500);
H
if((temp & 0x10) == 0x10) //Fail
{
RF LED R=0;
Delay_ms(1500);
RF LED R=1;
Exit = 0x01;
Delay ms(2500);
H
else
{
Delay ms(4000);
H
b
nRF_FlushTx();
nRF_Clear();
H
void main(void) // Function Main
{
PODIR = 0x01;

PIDIR = 0x00;



P1 = 0x00;
nRF_Init();
Delay _ms(500);
RF_LED G-=1;
Delay _ms(500);
RF LED G=0;
Delay_ms(1000);
RF_LED G-=I;
while(1)
{
nRF_Send5();
nRF_Chk();

Delay _ms(500);

Y A
Iﬂi!!ﬂiﬂﬂ]‘]ﬂ“ﬁﬂﬂ!!ﬂﬁ?ﬂ%iﬂ‘i?%?ﬂﬂ?'m‘ﬂu

#include <reg24lel.h>

#define RF_ LED R P02
#define RF_ LED G P03
#define nGo LED R P10
#define nGo LED G P11
#define My LED G P15

#defineMy LED R P16

#define A 0.005485

#define B 0.00000665

#define C 0.00000000002805
#define D 0.00000000000000002

#define RO 715//1070.000
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unsigned char Keyln;
void Delay ms(unsigned int Dataln)
{
unsigned int i;
while(Dataln)
{
i=115;

while(i>0)

H
void Delay us(unsigned int Dataln)
{
inti;
for (i=0; i<Dataln; i++);
b
void nRFwr(unsigned char Dataln)

{
SPIRDAT = Dataln;

while((SPIRSTAT & 0x02) == 0x00);

Dataln = SPIRDAT;

H
void nRFwr2(unsigned char Dataln1,Dataln2)
{

RFCSN =0;

nRFwr(Datalnl);

nRFwr(Dataln2);

// Delay Time (MilliSec)

// Delay Time (MicroSec)
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RFCSN =1;
H
unsigned char nRFrd(void)
{
SPIRDAT = 0x00;
while((SPIRSTAT & 0x02) == 0x00);
return SPIRDAT;
H

unsigned char nRFrd2(unsigned char Dataln)
{

unsigned char temp;

RFCSN = 0;

nRFwr(Dataln);

temp = nRFrd();

RFCSN = 1;
return temp;

b

void nRF_FlushTx(void)

{
RFCSN = 0;
nRFwr(0xE1);
RFCSN = 1;

b

void nRF_FlushRx(void)

{
RFCSN =0;
nRFwr(0xE2);
RFCSN =1;

H

void nRF_Clear(void)
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}

nRFwr2(0x27,0x7F);

void nRF_Init(void)

{

RFCKEN = 1;

RFCE =0;
nRFwr2(0x20,0x7C);
Delay_us(150);
nRFwr2(0x50,0x73);
Delay _ms(15);
nRFwr2(0x20,0x7E);
nRFwr2(0x21,0x01);
nRFwr2(0x22,0x01);
nRFwr2(0x23,0x03);
nRFwr2(0x24,0xFF);
nRFwr2(0x25,0x0F);
nRFwr2(0x25,0x02);
nRFwr2(0x26,0x26);
RFCSN = 0;
nRFwr(0x2A);
nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN =1

RFCSN =0;
nRFwr(0x30);

nRFwr(0x73);
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// Function Initial RF

//Shutdown

//Activate

//Tx Mode, CRC 2 byte, Power Up
//Enable Auto Ack Pipe 0

//Enable Pipe 0

//Address 5 byte

//4ms,15 Re-Send

//Channel 15

//Channel 2

//250Kbps,0dBm

//Address pipe 0 => 6F3C7E7673

//Address Tx => 6F3C7E7673



nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN =1;
nRFwr2(0x3C,0x01);
nRFwr2(0x3D,0x06);
H
int read_adc()
{
unsigned int num,vcc;
unsigned char i;
unsigned int buf[6],VDDI[6];
float x,Rt,T,v;
for(i=0;i<=5;i++)
{
ADCCON3=0xEF;
ADCCON1=0xCO0;
Delay ms(5);
buf[i]=ADCDATH;
bufli] = bufli] << §;

bufli] = buf[i] ADCDATL

Delay ms(5);
H
num=0;
for(i=0;i<=5;i++)
{
num=bufli]+num;

}

num=num/6;
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// Enable Dynamic Payload Length

// Feature Register

// Function ADC

//12bit AINO 11110111
//ref 1.22 11000000



for(i=0;i<=5;i++)

{
ADCCON3=0x5F; // 11110101
ADCCON1=0xF8; // 11111000
Delay ms(5);
VDDI[i]=ADCDATH;
Delay _ms(5);

H

vee=0;

for(i=0;i<=5;i++)

{

vee=VDD[il]+vec;
H
vee=vcec/6;

x=(float)vcc;

x=(x/255.00)*1.22%*3.00;

V=X;

x=(float)num;

x=(x*1.22)/4095.000;

2700)/(v_ecu_digital - digit num) ; 2700 = R devider
Rt = (x*2000.000)/(v-x);
T=(((Rt/R0)-1.000)/(A+B+C+D));

num=(int)T;

return num;
}
void nRF_Send5(void) // Function Send Data RF
{

unsigned char a,b,c,d;

unsigned int value adc;



float x;

RFCSN = 0;

nRFwr(0x2A);

nRFwr(0x73);

nRFwr(0x76);

nRFwr(0x7E);

nRFwr(0x3C);

nRFwr(0x6F);

RFCSN =1;

RFCSN =0;

nRFwr(0x30);

nRFwr(0x73);

nRFwr(0x76);

nRFwr(0x7E);

nRFwr(0x3C);

nRFwr(0x6F);

RFCSN = 1;

Delay _ms(100);

P1 = 0xEO;

RFCSN = 0;

nRFwr(0xA0);

value _adc=read adc();

x=value adc;

a=x/1000;

b=(value_adc%1000)/100;

c=((value_adc%1000)%100)/10;

d=value adc%10;
nRFwr('a'");
nRFwr(a+48);

nRFwr(b+48);

// Address pipe 0 => 6F3C7E7673

// Address Tx => 6F3C7E7673
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}

nRFwr(c+48);
nRFwr(d+48);
nRFwr(13);
nRFwr(10);
RFCSN = 1;
RFCE =1;
Delay_us(100);
RFCE = 0;

void nRF_Chk(void)

{

unsigned char Exit,temp;

Exit = 0x00;

while(Exit == 0x00)

{
temp = nRFrd2(0x07);
if((temp & 0x20) == 0x20)

{
RF_LED G = 0;
Delay _ms(100);
RF_LED G~= I;
Exit = 0x01;
Delay _ms(2500);
H
if((temp & 0x10) == 0x10)
{

/mGo_LED R=1;
RF_LED R =0;

//y LED R =0;

// Pass

// Fail
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Delay ms(1500);
//mGo_LED R =0;
RF_LED R=1;
/My LED R=1;

Exit=0x01;

Delay _ms(2500);

else

Delay _ms(4000);

|
nRF_FlushTx();

nRF_Clear();
b
/**FEEE writes a byte on the [2C-bus and checks the acknowledge *****/
char s_write_byte(unsigned char value)
{
unsigned char i,error=0;
for (i=0x80;i>0;i/=2) //shift bit for masking
{
if (i & value) DATA=1; //masking value with i, write to 12C-BUS
else DATA=0;
SCK=1; /lclk for I2C-BUS
_nop_0(); //pulswith approx. 5 us
_nop_0);
_nop_0);
_nop_0);

_nop_();
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_nop_0);
SCK=0;
H
DATA=1; //release DATA-line
SCK=1; /lclk #9 for ack
error=DATA; //check ack (DATA will be pulled down by SHT11)
SCK=0;
return error; //error=1 in case of no acknowledge

}

[¥*¥%% reads a byte form the 12C-bus and gives an acknowledge in case of "ack=1" *****/

char s_read_byte(unsigned char ack)

{
unsigned char i,val=0;
DATA=1; //release DATA-line
for (i=0x80;i>0;i/=2) //shift bit for masking
{
SCK=1; //clk for I2C-BUS
if (DATA) val=(val | i); //read bit
SCK=0;
H
DATA=!ack; //in case of "ack==1" pull down DATA-Line
SCK=1; /lclk #9 for ack
_nop_(); //pulswith approx. 5 us
_nop_0);
_nop_0);
_nop_0);
_nop_0);
_nop_0);
SCK=0;

DATA=1; //release DATA-line
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return val,

[FFEEE geperates a transmission start *****/

void s_transstart(void)
{
DATA=1; SCK=0; //Initial state
_nop_0);
SCK=1;
_nop_0);
DATA=O0;
_nop_0);
SCK=0;
_nop_0);
_nop_0);
_nop_0);
_nop_0);
_nop_0);
_nop_0);
SCK=1;
_nop_0);
DATA=1;
_nop_0);
SCK=0;

}

/¥** communication reset: DATA-line=1 and at least 9 SCK cycles followed by transstart ***/

void s_connectionreset(void)
unsigned char i;

DATA=1; SCK=0; //nitial state

for(i=0;i<9;i++) /19 SCK cycles
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{
SCK=1;
SCK=0;
H
s_transstart(); //transmission start

H
/¥%%* makes a measurement (humidity/temperature) with checksum ****/
char s_measure(unsigned char *p_value, unsigned char *p_checksum, unsigned char mode)
{
unsigned error=0;

unsigned int i;

s_transstart(); //transmission start

switch(mode){ //send command to sensor
case TEMP : error+=s_write_byte(MEASURE_TEMP); break;
case HUMI : error+=s_write_byte(MEASURE HUMI); break;

default : break;

b
for (i=0;i<65535;i++) if(DATA==0) break; //wait until sensor has finished the
measurement
if(DATA) error+=1; // or timeout (~2 sec.) is reached
*(p_value) =s_read byte(ACK); //read the first byte (MSB)
*(p_valuet1)=s_read byte(ACK); //read the second byte (LSB)
*p_checksum =s_read byte(noACK); //read checksum
return error;
H
void calc_sht11(float *p_humidity, float *p_temperature)
{
const float C1=-4.0; // for 12 Bit
const float C2=0.0405; // for 12 Bit

const float C3=-0.0000028; // for 12 Bit
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const float T1=-0.01; // for 14 Bit

const float T2=0.00008; // for 14 Bit

float rh="*p_humidity; // th:  Humidity [Ticks] 12 Bit

float t=*p_temperature; //'t: Temperature [Ticks] 14 Bit

float rh_lin; // th_lin: Humidity linear

float rh_true; // th_true: Temperature compensated humidity
floatt C; //t C : Temperature [C]

t C=t*0.01 - 40; //calc. temperature from ticks to [C]
rh_lin=C3*rh*rh + C2*rh + C1; //calc. humidity from ticks to [%RH]

th_true=(t_C-25)*(T1+T2*rh)+rh lin;  //calc. temperature compensated humidity

humi_sht15=(int)rh_true;

*p_temperature=t_C; //return temperature [C]
*p_humidity=rh_true; //return humidity[%RH]
H
void main(void) // Main Function
{
PODIR = 0x01;
P1DIR = 0x00;
P1 = 0x00;

nRF_Init();
Delay _ms(500);
RF LED G=1;
Delay _ms(500);
RF_LED_G=0;
Delay_ms(500);
RF_LED G-=I;

while(1)

{

s_connectionreset();

s_measure(&humi_val.i,&checksum,HUMI); //measure humidity
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s measure(&temp val.i,&checksum,TEMP); //measure temperature

humi_val.f=(float)humi_val.i; //converts integer to float

temp_val.f=(float)temp_val.i; //converts integer to float

calc_shtl1(&humi_val.f,&temp val.f);//calculate humidity, temperature

point:%5.1fC\n",temp_val.f,humi_val.f,dew_point);

nRF_Send5();
nRF_Chk();

Delay _ms(500);

// Send Data RF

U

TUsSUnSUMBIBFUUINGINRITMAT DT R

#include <reg24lel.h>

#include <math.h>

#define RF_LED P03
#define nGo_LED P10
#define My LED P15
#define A 0.005485

#define B 0.00000665

#define C 0.00000000002805
#define D 0.00000000000000002

#define RO 1070.000
unsigned char n_Data[20];
void Delay ms(unsigned int Dataln)
{
unsigned int i;
while(Dataln)
{
i=115;
while(i>0)

v o

// Function Delay ( Millisec )



}

void Delay_us(unsigned int Dataln)
{
int i;

for (i=0; i<Dataln; i++);

H
void UART _Init(void)
{
SOCON = 0x50;
output pin 0.3
SORELH = 0x03;
SORELL = 0xCC;
WDCON [= 0x80;
b
void UART _Send(unsigned char Dataln)
{
SOBUF = Dataln;
while(!(T10));
TI0 = 0;
H

void nRFwr(unsigned char Dataln)

{
SPIRDAT = Dataln;
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// Function Delay ( Microsec )

// Function Initial UART

//Round(1024 - (2*16¢6)/(64*500000)) rate = 250000

//03CCH => 9600 bps(Max)

while((SPIRSTAT & 0x02) == 0x00);

Dataln = SPIRDAT;



}

void nRFwr2(unsigned char Dataln1,Dataln2)

{

}

RFCSN = 0;
nRFwr(Datalnl);
nRFwr(Dataln2);

RFCSN=1;

unsigned char nRFrd(void)

{

}

SPIRDAT = 0x00;
while((SPIRSTAT & 0x02) == 0x00);

return SPIRDAT;

unsigned char nRFrd2(unsigned char Dataln)

{

}

unsigned char temp;
RFCSN = 0;
nRFwr(Dataln);
temp = nRFrd();
RFCSN = 1;

return temp;

void nRF _Init(void)

{

RFCKEN = 1;

RFCE =0;
nRFwr2(0x20,0x7C);
Delay_us(150);

nRFwr2(0x50,0x73);

// Function Initial RF

// Shutdown

//Activate
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Delay ms(15);

nRFwr2(0x20,0x7F); //Rx Mode, CRC 2 byte, Power Up
nRFwr2(0x21,0x02); //Enable Auto Ack Pipe 1
nRFwr2(0x22,0x02); //Enable Pipe 1
nRFwr2(0x23,0x03); //Address 5 byte
nRFwr2(0x24,0xFF); //4ms,15 Re-Send
nRFwr2(0x25,0x0F); //Channel 15
nRFwr2(0x25,0x02); //Channel 2
nRFwr2(0x26,0x26); //250Kbps,0dBm
RFCSN =0; //Address pipe 1 => 6F3C7E7673
nRFwr(0x2B);
nRFwr(0x73);
nRFwr(0x76);
nRFwr(0x7E);
nRFwr(0x3C);
nRFwr(0x6F);
RFCSN = 1;
nRFwr2(0x3C,0x02); //Enable Dynamic Payload Length
nRFwr2(0x3D,0x06); //Feature Register
RFCE = 1;

b

void nRF_Read(void) // Function Read

{
unsigned char i,temp1,temp2;
while(1)
{

while((nRFrd2(0x07) & 0x0E) == 0x0E);
temp1 = nRFrd2(0x60);
temp2 = temp1;

RFCSN =0;



nRFwr(0x61);

for(i=0; i<temp1; i++)

{
n_Data[i] = nRFrd();
UART Send(n_Data[i]);
H
RFCSN =1;
H
H
void main(void)
{
unsigned int value adc;
char a,b,c,d;
float x;
PODIR = 0x11;
P1DIR = 0x00;
P1 = OxFF;
PO = OxFF;

UART Init();

while(1)

{
nRF_Init();
nRF Read();
a=x/1000;

b=(value_adc%1000)/100;
c=((value_adc%1000)%100)/10;
d=value adc%10;

UART _Send(a);
UART_Send(b);

UART _Send(c);

// Main Function

/I Set Port 1 = Logic High

/I Set Port 1 = Logic High

// Initial RF
// Read Valu RF
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UART Send(d);
UART Send(10);

Delay_ms(20000);

J1sunsy Visual Basic 6 @319 WaATY

Option Explicit
Dim data(0 To 4) As String

Dimi As Byte

Private Sub cmdOpenPort_Click()
MSCom.PortOpen = True

End Sub

Private Sub cmdStart Click()

mCapHwnd = capCreateCaptureWindow("WebcamCapture", 0, 0, 0, 640, 480, _
PicDisplay.hwnd, 0)

DoEvents

SendMessage mCapHwnd, CONNECT, 0, 0

Timerl.Enabled = True

End Sub

Private Sub cmdStop Click()

DoEvents: SendMessage mCapHwnd, DISCONNECT, 0, 0
Timerl.Enabled = False

End Sub
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Private Sub Command]_Click()
End
End Sub

Private Sub Form_Load()
MSCom.Settings = "4800,N,8,1"
MSCom.CommPort = 15

End Sub

Private Sub MSComm1_OnComm()

Dim buffer As Variant

If MSCom.CommEvent = comEvReceive Then
buffer = MSCom.Input

txtReceive. Text = buffer

txtReceive.Refresh

End If

End Sub

Private Sub Textl Change()

End Sub

Private Sub MSCom_OnComm()
Dim buffer As Variant

Dim sum As Integer

On Error Resume Next

i=i+1

I[f MSCom.CommEvent = comEvReceive Then
data(i) = MSCom.Input

End If

If data(i) = -9999 Then

i=0
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End Sub

End If

If data(1) = "a" Then

txtReceive.Text = data(2) + data(3)

End If

If data(1) ="b" Then

txtSend.Text = data(2) + data(3)

End If
txtReceive.Refresh
txtSend.Refresh
End Sub
Private Sub Timerl Timer()
SendMessage mCapHwnd, GET _FRAME, 0, 0
SendMessage mCapHwnd, COPY, 0, 0
PicDisplay.Picture = Clipboard.GetData
SavePicture PicDisplay.Image, "images\test.bmp"
Clipboard.Clear
End Sub

Private Sub UserDocument_Initialize()
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