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/* */

// Promgram : Module function read distance from SFR04 sensor
// Description : Call function control LCD display group type 4 bit
// Filename : ultrasonic.h

/I C compiler: RIDE 51 V6.1

/* */
#include <intrins.h> // Include library for lop function

sbit echo = P0"0; // Define receive pulse pin

sbit trigger = PO™1; // Define trigger pulse pin

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

pREERIRERIRsk Rk k Function Trigger pulse for start process®**#x skt

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

void trigger pulse (void)

{
unsigned char i; // Variable for counter
trigger = 1; // Start positive pulse
for (i=0;i<10;i++) // For loop 10 time
_nop_(); // Delay 1 us function
trigger = 0; // End of positive pulse
H

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

/*******************Funcﬁon]Read(ﬁgance**********************/
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/************************************************************/

Unsigned int distance()

{

unsigned int mc, dat,i; // Variable for internal this function

trigger = 0; /I Initial logic low
echo = 1; /I Initial logic high
TMOD &=0x0F; /I Configuration timer]l mode2 (16 bit counter)

TMOD [=0x10;

H1 = 0x00; // Initial timerl counter value at zero
TL1 = 0x00;

TF1 = 0; // Clear overflow flag

TR1= 0 // Start Timerl

For (i=o; i<5; i++) // For loop 5 time for average data

{

trigger pulse (); // Send trigger pulse signal

while (! echo); // Detect rising pulse

tR1=1; // Start timer count

while (echo); // Detect falling pulse

TR1=0; // Stop timer

TF1=0; // Clear bit overflow flag

mc = THI; /I Keep high byte

mc <<= §; // Shift to high byte

mc += \TL1; /I Keep low byte
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TH1 = 0x00; /[ Initial timerl counter value at zero
TL1 = 0x00;

dat = dat + (mc/5); // Keep positive pulse length
delay _ms (10); // Delay 10 ms

}

return (dat/114); /' Return distance cm scale
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"{$SSTAMP BS2sx }
"{$PBASIC 2.5}
SDA CON
SCL CON
WrCMPS03 CON
RACMPS03 CON
Ack CON
Nak CON
i2cSDA VAR
i2cData VAR
REGISTER VAR
i2cWork VAR
i2cAck VAR
temp VAR
digits VAR
width VAR
Init:

PAUSE 250

i2cSDA = SDA

REGISTER =0

GOSUB Read Byte

$Co
$C1

NIB
WORD
BYTE
BYTE
BIT
WORD
NIB

NIB

"12C serial data line
"12C serial clock line
' write to compass
'read from compass
"acknowledge bit

' no ack bit

' 12C serial data pin

' data to/from device

' register address
"work byte for TX routine
" Ack bit from device

' for 1j printing

' define SDA pin

' compass revision number

DEBUG 2, 1, 1, "Revision Number = ¢, DEC2 i2cData

Main:

REGISTER =1

' Show Data 0-255 for 0-360 degree
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GOSUB Read Byte ' Read Byte from 12C
DEBUG 2, 1, 3, "The Coarse Data (0-255) = “, DEC i2cData
REGISTER =2 ' get Data in degrees, 0.0 - 359.9 Degree
GOSUB Read Word
DEBUG 2, 1, 5, "Position =", DEC i2cData/10,".", DEC1 i2cData," Degree"
PAUSE 250
GOTO Main

‘Compass Access Subroutines

‘Writes low byte of i2cData to REGISTER

Write Byte:
GOSUB 12C_Start
i2cWork = WrCMPS03
GOSUB I2C_TX Byte ' send device address
i2cWork = REGISTER
GOSUB I2C_TX Byte ' send register number
i2cWork = i2cData. LOWBYTE
GOSUB I2C_TX Byte ' send the data
GOSUB 12C_Stop
RETURN

‘Writes i2cData to REGISTER

Write Word:
GOSUB 12C_Start
i2cWork = WrCMPS03
GOSUB I2C_TX Byte " send device address
i2cWork = REGISTER

GOSUB I2C_TX Byte' send register number

i2cWork = i2cData. HIGHBYTE
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GOSUB I2C_Stop
RETURN

' Read i2cData (8 bits) from REGISTER

Read Byte: GOSUB I2C_Start
i2cWork = WrCMPS03
GOSUB I2C_TX Byte ' send compass address
i2cWork = REGISTER
GOSUB I2C_TX Byte ' send register number
GOSUB I2C_Start repeat start (sets register)
i2cWork = RACMPS03
GOSUB I2C_TX Byte ' send read command
GOSUB I2C_RX Byte Nak
GOSUB I2C_Stop

I 2cData = i2cWork ' return the data
RETURN

‘Read i2cData (16 bits) from REGISTER

Read Word: GOSUB 12C_Start
i2cWork = WrCMPS03
GOSUB I2C_TX Byte ' send compass address
i2cWork = REGISTER
GOSUB I2C_TX Byte ' send register number
GOSUB I2C_Start ' repeat start (sets register)
i2cWork = RACMPS03
GOSUB I2C_TX Byte ' send read command
GOSUB I12C_RX Byte
i2cData. HIGHBYTE = i2cWork 'read high byte of data

GOSUB I2C_RX Byte Nak
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‘Low Level I12C Subroutines

'Start
12C_Start: INPUT i2Csda ' 12C start bit sequence
INPUT SCL
LOW i2¢SDA ' SDA -> low while SCL high
Clock Hold:
IF (INS.LOWBIT(SCL) = 0) THEN Clock Hold 'device ready?
RETURN
'"Transmit
12C_TX Byte:
SHIFTOUT i2¢SDA, SCL, MSBFIRST,[i2cWork\8] " send byte to device
SHIFTIN i2¢SDA, SCL, MSBPRE,[i2cAck\1] ' get acknowledge bit
RETURN
'Receive
12C_RX Byte Nak: i2cAck = Nak "no Ack = high
GOTO I2C_RX
12C_RX Byte: i2cAck = Ack " Ack = low
12C RX:
SHIFTIN i2¢SDA, SCL, MSBPRE, [i2cWork\8] ' get byte from device
SHIFTOUT i2¢SDA, SCL, LSBFIRST,[i2cAck\1] " send ack or nak
RETURN
'Stop
12C_Stop: LOW i2¢SDA ' 12C stop bit sequence
INPUT SCL
INPUT i2¢SDA ' SDA --> high while
SCL

RETURN
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Code Broad Program

*/

#include <at89c5131.h>

#include <intrins.h>

#include "config.h"

sbit srf_trigger = P0"0;

sbit srf_echo = P01,

sbit SCL = P1"0;

sbit SDA = P11,

sbit test_bit =P1"3;

unsigned char motor;

void init_int() {

EA = 1; //enable all int.

EX1=1; //lenable external int. of INT1
IT1 =1; //trigger at high to low change of INT1
H

void init_counter() {

//luse TO to count pulse to calculate distance
TMOD |= 0x05; //use TO as counter (pin 3.4) and use mode 1 (16 bit)
TLO = THO = 0;

TRO = 1; //switch on counter 0}

void i2¢_delay() {

unsigned char i;

for(i=0;i<8;i++)

H

void txd(unsigned char val) {

SBUF = val,

while(!TI)
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void timerl_service() interrupt 3 {
motor = P2;

H

void i2¢_high() {
SCL=1;
i2¢_delay();

H

void i2¢_low() {
SCL =0;
i2¢_delay();

H

void i2¢_start() {
SDA = 1;
i2¢_high();

SDA = 0;
i2¢_delay();
i2¢_low();

SDA = 1;

H

void i2¢_stop() {
SDA = 0;
i2¢_high();

SDA =1;

H

bit i2c_write(unsigned char dat) {
unsigned char i;
bit outbit;

for(i=0;1<8;i++) {



outbit = dat & 0x80;
SDA = outbit;

dat <<=1;
i2¢_high();
i2c_low();

H

SDA = 1;
i2¢_high();

outbit = SDA;
i2¢_low();

return outbit;

H

unsigned char i2¢_read() {
unsigned char i,dat;
bit inbit;

dat=0;
for(i=0;1<8;i++) {
i2¢_high();

inbit = SDA;

dat <<=1;

dat = dat | inbit;
i2¢_low();

H

SDA =1;
i2¢_high();

inbit = SDA;

i2¢_low();

return dat;

}

&9



unsigned char cpms_read() {

bit ok;

unsigned char dat;

i2¢c_start();

ok = i2¢_write(0xC0);

if(ok !=0)

txd(0xFA);

ok =i2¢_write(0x01); //register
if(ok !=0)

txd(0xFB);

i2¢c_start();

ok =i2¢_write(0xC1);

if(ok !=0)

txd(0xFC);

dat = i2¢_read();

i2¢c_stop();

return dat;

H

void delay ms(unsigned char m) {
nt i;

for(i=0;i<m * 2000;i++)

H

void init_uart() {

//use T2 to generate baud rate at 9,600 bps
SCON = 0x52;

T2CON = 0x30;

RCAP2H = 0xFF;

RCAP2L = 0xB1;

TR2=1; //start baud rate gen.



H

void init_srf()

{ //use T1 to count width of echo signal TMOD |= 0x10; }
unsigned int srf() {

unsigned char i;

unsigned int dat;

TL1 = 0x00;
THI1 = 0x00;
TR1 =0;

stf_trigger = 0;
srf_echo = 1;

stf _trigger=1; //send trigger at least 10 us

for(i=0;1<20;i++) {

_nop_0); //delay about 10 us (1 machine cycle = 0.5 us)
H

srf_trigger = 0;

while(!srf_echo);

TR1=1; //starttimer 1

while(srf_echo);

TR1 = 0; //stop timer 1

dat=THI,;
dat <<=8;

dat |=TL1;

return dat;
H
unsigned char srf cal() {

unsigned char i;



unsigned int sum,val;
sum = 0;
for(i=0;1<2;i++) {
val = srf();

sum = sum + (val/2);
delay _ms(10);

¥
sum /= 114;

if(sum > 250)

return OxFF;

else {

1= sum & 0x00FF;
return i;

H

H

void main() {
unsigned char dis,deg,m;
unsigned char car_dis;
init_uart();

init_int();

motor = 0xFF;
init_srf();
init_counter();

car_dis =0;

while(1) {

dis = srf _cal();

deg = cpms_read();
txd(0x7E);

txd(dis);//obsruct distance



txd(deg); //orientation of car
txd(motor); //data of motor

m = P2;

m &= 0x0F;

car_dis = 0;

iflm == 0x0F) { //if car stop FW/BW so cal. for dis
TRO = 0;

car_dis = TLO;

THO = TLO = 0x00;

motor = OxFF;

TRO =1;

H

txd(car_dis);

H

H

Visaul Basic code

Attribute VB_Name = "Form1"
Attribute VB_GlobalNameSpace = False
Attribute VB_Creatable = False
Attribute VB_Predeclaredld = True
Attribute VB_Exposed = False

Dim myscale As Integer

Dim org_x As Integer

Dim org_y As Integer

Dim org_view_y As Integer

Dim PI As Double

Dim dis As Integer
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Dim theta As Byte
Dim x1 As Integer
Dim yl As Integer
Dim x2 As Integer
Dim y2 As Integer
Dim x3 As Integer

Dim y3 As Integer

Dim car_center_x As Integer 'x of car real

Dim car_center_y As Integer 'x

Dim car_y view As Integer 'y of car that will draw in screen

Dim car_nv As Double 'car normal vector theta

Dim car_w As Integer 'half of car width = 11 ¢cm (car width = 22 c¢m)
Dim tri_| As Integer 'length of triangle of car

Dim offset As Double

Dim byte count As Byte

Dim obs_x(50) As Integer 'point of obstruct
Dim obs_y(50) As Integer

Dim obs_count As Integer

Dim tx_ok As Boolean 'check header of comm.
Dim vel As Integer 'scale in cm

Dim first As Boolean

Dim comm_port As Integer

Private Function check cos(ByVal deg As Double) As Double
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If deg >= 0 And deg <= 90 Then

check cos = Cos(deg)

Elself deg > 90 And deg <= 180 Then
check cos = -Cos(deg)

Elself deg > 180 And deg <= 270 Then
check _cos = -Cos(deg)

Elself deg > 270 And deg <= 360 Then
check _cos = Cos(deg)

End If

End Function

Private Function check _sin(ByVal deg As Double) As Double
If deg >= 0 And deg <= 90 Then

check_sin = Sin(deg)

Elself deg > 90 And deg <= 180 Then

check_sin = Sin(deg)

Elself deg > 180 And deg <= 270 Then

check_sin = -Sin(deg)

Elself deg > 270 And deg <= 360 Then

check_sin = -Sin(deg)

End If

End Function

Private Sub draw_car()

Dim thetal As Double  'direction of car

Dim theta2 As Double ‘'angle to right base of triangle
Dim theta3 As Double 'angle to left base of triangle
thetal = car_nv

theta2 = thetal - 90



If theta2 < 0 Then
theta2 = 360 - Abs(theta2)
End If

theta3 = thetal + 90

x1 = car_center x + Clnt(car_ w * check cos(theta2 * PI/ 180))
y1l =car_y view + Clnt(car_w * check_sin(theta2 * PI/ 180))
x2 = car_center_x + Clnt(tri_| * check cos(thetal * P1/ 180))
y2 =car_y_view + Clnt(tri_| * check_sin(thetal * PI/180))

x3 = car_center_x + Clnt(car_ w * check cos(theta3 * PI/ 180))

y3 =car_y_view + Clnt(car_w * check_sin(theta3 * PI/ 180))

Linel.x1 =x1
Linel.yl =yl
Linel.x2 =x2

Linel.y2 =y2

Line2.x1 =x2
Line2.yl =y2
Line2.x2 =x3

Line2.y2 =y3

Line3.x1 =x3
Line3.yl =y3
Line3.x2 = x1

Line3.y2 =yl

Line4.x1 = car_center x

Line4.yl = car_y_view
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Line4.x2 =x2
Line4.y2 =y2
End Sub

Private Sub init_data()

PI=3.14159

myscale = Int(Form1.Width / Form1.ScaleWidth)
org_x = ((Form1.Width - Line5.x1) / 2) / myscale
org_ x =org_x+ 70 'calibrate to center of screen
org_y = (Forml.Height / 2) / myscale
org_view_y =org_y

car_w =5 'width of car in cm

tri_1 =5 'use to draw triangle shape of car sensor

car_center X = org_x
car_center y =org_y
car_y view = car_center_ y

car_nv =90

xl =org x +car w
yl=org y

X2 =org_x
y2=org y-tril
x3=org x-car w

y3=orgy

obs_count=0
first = True

tx_ok = False
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comm_port = -1

End Sub

Private Sub init_comm()

If MSComm1.PortOpen = True Then

i = MsgBox("Port is connected already", vbExclamation)
Exit Sub

End If

If comm_port =-1 Then
comm_port =3 'default comm port

End If

MSComml.CommPort = comm_port
MSComml.Settings = "9600,n,8,1"
MSComml.PortOpen = True
MSComml.RThreshold = 1
MSComml.InputLen = 1

End Sub

Private Sub move car(ByVal dir As Byte) 'F,B,FL.FR,BL.BR

Select Case dir

Case 0 'F

car_center_x = car_center_x + Clnt(vel * check cos(car_nv * PI/ 180))
car_center_y = car_center_y + Clnt(vel * check sin(car_nv * PI/ 180))
car_y view = car_y_view + Clnt(vel * check_sin(car_nv * PI/ 180))
Case 1 'B

car_center_x = car_center_x - CInt(vel * check cos(car_nv * PI/180))
car_center_y = car_center_y - CInt(vel * check_sin(car_nv * PI/ 180))

car_y view = car_y_view - CInt(vel * check_sin(car_nv * PI/ 180))
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End Select
End Sub

Private Sub clear Click()
Call clear_map

End Sub

Private Sub Command1_Click()
Call clear_map

End Sub

Private Sub Command2_Click()
Call init_ comm

End Sub

Private Sub connect_Click()
Call init_comm

End Sub

Private Sub Exit Click()
End
End Sub

Private Sub Form_Load()
byte count=0

theta = 90

Call init_data

Call draw_car

End Sub
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Private Sub draw_obstruct()

Dim i As Integer

Fori=0 To obs_count - 1
If obs_x(i) <> -1 Then
obs(i).Visible = True
obs(i).Left = obs_x(i)
obs(i).Top = obs_y(i)
End If

Next i

If obs_count >= 50 Then
obs_count=0

End If

End Sub

Private Sub clear map()

Dim i As Integer

Fori=0To 49
obs_x(i)=-1
obs_count=0

obs(i). Visible = False

Next i

End Sub

Private Function check dup(ByVal x As Integer, ByVal y As Integer) As Boolean
Dim i As Integer
Fori=0 To obs_count

If Abs(obs_x(i) - x) <2 And Abs(obs_y(i) - y) <2 Then



check dup = True
Exit Function

End If

Next i

check dup = False

End Function

Private Sub MSComm1_OnComm()
Dim d As Integer

Dim num As Variant

Dim x As Integer

Dim y As Integer

Dim car_dir As Integer

Select Case MSComm1.CommEvent
Case comEvReceive

num = MSComml.Input

If tx_ok = False Then 'check for protocol header
If CInt(Asc(num)) = &H7E Then

tx_ok = True

End If

Exit Sub

End If

car dir=3

If byte_count = 0 Then
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If first = False Then

dis = Asc(num)

If dis <> 255 Then 'cannot see in range of SRF-04

x = car_center_x + CInt(dis * check cos(car nv * PI/ 180))
y = car_center_y + Clnt(dis * check sin(car_nv * PI/180))
If check_dup(x, y) = False Then

obs_x(obs_count) = x

obs_y(obs_count) =y

obs_count = obs_count + 1

End If

End If

End If

Elself byte count =1 Then

If first = True Then

'first = False

offset = 270 - CInt((Asc(num) / 255) * 360)

End If

car_nv = CInt((Asc(num) / 255) * 360) + offset
car_nv = CDbl(car_nv)
Elself byte count =2 Then
d = Asc(num) 'ml-m4
d=d And &HF

'check for direction now
Select Case d

Case &H6

car dir=0

Case &H9

car dir=1

Case Else



car_ dir=3

End Select

Elself byte count =3 Then
d = Asc(num)

d=ClInt(d * 5.11)

End If

here:

byte count = byte count + 1
If byte_count >= 4 Then
byte count=0

tx_ok = False

If first = True Then

first = False

Exit Sub

End If

End If

If dis = 255 Then
Label3.Caption="..."

Else

Label3.Caption = dis & " cm"
End If

If car_dir <> 3 Then
vel=d

Call move_car(car_dir)
End If

Call draw_car

Call draw_obstruct
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End Select
End Sub

Private Sub set_port_Click()

Dim port As String

port = InputBox("Enter comm port", "Message", 0, 200, 300)
comm_port = Clnt(port)

End Sub
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