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Abstract

This report presents a method for building the system of which the laser is used
for scanning the objects that are in front of the car. The front objects are computerized
by CPU in order to analyze whether or not the car are able to pass those object. While
a car 1s moving on the road, The laser is scanning and are sent the everything with a
camera. This camera will keep the photos of laser line. The camera that is installed at
the back of the car CPU in notebook. The main condition, object must be not over
height or big, but if object be over height or big a car will turn left or turn light by a

defined condition of program. The objective of project is to move a car without going

over the object.
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HUIN D

// Program : Car Guiding Systems
// Description : All systems
// Filename : MainPro

// C compiler : MIDE 51 vs6.1

unsigned char data series = 0;
sbit at 0x90 m forward; //pl.0
sbit at O0x91 m reverse; //pl.1
sbit at 0x%2 m right; //pl.2
sbit at 0x9%3 m lefrt; //pl.3
sbit at Oxa0 forward; //p2.0

sbit at Oxal reverse; //p2.
sbit at 0xa2 left; //p2.
sbit at Oxa3 right; //p2.
sbit at Oxa4 select; //p2.
sbit at Oxa5 s cen; //p2.
sbit at Oxa6é s right; //p2.

-~ s N

sbit at Oxa7 s left; //p2.
sfr at OxBO P0; //control Speed

/*i*drir****iii*i****ii&iiri—ir***iiii—***i—iririr******i*iiiii*i*i********i*iiiiii*i**t***/
/ii******ii*******ii********* Functlon Delay time **i**************ii******t*****/
/*****iiii*******&*i*******iéi*********i**iﬁ**i**i*************t**i*i******w***i*/
void delay(unsigned long time)
do
time--;
jwhile (time>0);
b
/*ii********&*&i*****i**i**********&ii**************tiiki*i**************ii*i*&**/
/***ii’*&******ii*******iiit Sevice Interrupt Serlal Port i*i*t&*i*i*******iit*i**/
/*****ii*******iiiii*****i*ii*********ti*iiii*****i********iit&t*****t********i**/
void sevice serial() interrupt 4
if (RI)
RI = 0;
data series = SBUF;
if{TI}



- 105 -

45: {

46: TI = 0;
47: }

48: }

49: /i*i***t***i**t**i&iir****ir****************i***iiii&ii&&**ii*&*&i******i-i—*ir*******/
SQ: Jrekdhddkhu bk khshhhdhhhhrhhkrkr® Main LoOp **hkkkk o w ko k ok ko k ok ko k ok ko kS k ok kR k]
51: /******ii'iiririr***********ii*iii&iii*&i&i&*****i-*ir********************t*t***t*t*dr*ir/
52: veid main({veoid)

53: { unsigned char moving=0x0, turn=0x0, fn, fn_1,gear;

54: unsigned char forward 1,reverse 1,right 1,left 1;

55: TMOD = 0x21;

56: SCON = 0x50;

57: TH1 = OxFA;

58: TL1 OxFA;

59: RI = 0;

60: TI = 0;

61: ER = 1;

62: ES = 1;

63: TRl = 1;

64: m_forward=0;

65: m_reverse=0;

66: m_right=0;

67: m_left=0;

68: /iriiiri*&*i********iiii&&***************t**iit*ii*iii&iiii&i*i****&&&*&*t**-&-&**irt*i:*
69: *ii&*i&***/

",'0: /*&****t*t******ii*&*&******tt** mNUAL E‘unction

71: **t***ti*i*&**i*******i***i*ii*i**i*******i*/

72- /********'l'**i‘i’iii—i**************ii***iiii*iiiii***ii*i**‘*****************i*******i“ir

73: ****i*****/

74: while (1)

75: {

76: while (select==1)
77: {

18: if (forward==0)
79: {

80: m forward=1;
B81: moving=1;
82: P0=0x01;

83: delay (2000) ;
84: PO=0x02;

85: delay (3000);
86: }

87: if {forward==1)

88: {



89:

90+

91:

92:

93:

94:

95:

96:

97:

98:

98:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
1l6:
117;
118:
115:
120:
121:
122:
123:
124
125:
126:
127:
128:
129:
130:
131:
132:

if

if

if

if

if

PO=0x01;
delay (6000} ;
PO=0xC0;
m_forward=0;

moving=0;

(reverse==0)

m_reverse=l;
moving=1;
PO=0x01;
delay {2000} ;
PO=0x02;
delay {3000} ;

{reverse==1)

PO=0x01;
delay {1000} ;
PO0=0=00;
delay (1000);
m_reverse=0;

moving=0;

((right==1)&& (turn==0))
m_right=1;

turn=1;

{{(right==0)&& (turn==1)}

m left=1;

{{right==1)&&(s_right==1)})

m right=0;

turn=1;

((left==1)&& (turn==0))

m_left=1;

turn=2;

- 106 -
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133: }

134: if ({left==0)s&& (turn==2})

135: {

136: m_right=1;

137: }

138: if ({lefr==1)&&(s_left==1))

139: {

140: m left=0;

141: turn=2;

142; J

143: if {(s cen==1)&&({turn==1)}| (turn==2)))
144: {

145: m_right=0;

146: m_left=0;

147: turn=0;

14B: 1

149: }

150:

151 ; frddddedrdhrkddkdkdhh bk h ke kh bk kk k ok dhkk ke ok ke kk hhkhh h ki ko ddkok ok kb ok kkk ok ok ok ke h ok ok ke

152- **********/
153: /*******iii***********ii***i****** AUTO Function
154- ******ii***+*******i****************ii******/

155- f**f*i*********f**fi**********f**************************it*ii***************f*****

156: *t*i**i***/

157: while (select==0)

158: {

159: fn=data_series;

160: {

161: fn 1=fn&0xf0;

162: switch(fnkl)

163: {

164: case O0x00 {

165: forward_1=0;
166: reverse_1=0;
167: right_1=0;
168B: left 1=0;
169: }break;

170: case 0x10 : {

171: forward 1=1;
172: reverse 1=0;
173: right_1=0;
174: left 1=0;
175: lbreak;

176: case 0x20 : {
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177: ferward 1=0;
178: reverse 1=1;
179: right_1=0;
180: left_1=0;
181: Ibreak;

182: case 0x30 : |

183: forward 1=0;
184: reverse 1=0;
185; right_1=1;
1B6: left_1=0;
187 : tbreak;

198: case 0x40 : {

189: forward 1=0;
130: reverse_1=0;
191: right_1=0;
192: left 1=1;
193: tbreak;

154; }

195: if {forward 1==1) //Forward = select Gear
196: {

197: m_forward=1;

198: m_reverse=0;

195: moving=1;

200: PO=0x01;

201; delay (2000} ;

202: PO=0x0;

203: delay{3000);

204: }

205 if ({forward_l==0) //Stop Forward
206: {

207: if (moving==1)

208: {

209: PO=0x0;

210: delay(6000);

211: m_ferward=0;

212: moving=0;

213; H

214; }

215: if (reverse 1==1) //Reverse = Gear 1
216: {

217: m _forward=0;

21iB: m_reverse=1;

219: moving=2;

220: PO=0x01;
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221: delay (2000} ;
222: FO=0xD0;

223: delay{3000):
224: }

225: if (reverse 1==0) //Stop Reverse
226; {

227: PO=0x0;

228: delay{6000);
229: m_reverse=0;
230: meving=0;

231: }

232:

233: if (left_l==1) //Control Left
234: {m_forward=0;
235: m_reverse=0;
23a: while{s left==0)
237; {

23B: m_right=0;
239: m_left=1;

240: delay(300);
241: }

242: if (s_left==1)
243: {

244: m_right=0;
245: m left=0;

246: }

247: turn=2;

248: }

249; if (right 1==1) //Control Right
250: {m_forward=0;
251: m reverse=0;
252; while(s_right==0)
253; {

254: m_left=0;

255: m right=1;
256: delay(300);
257: ]

258: if (s_right==1)
259: {

260: m_right=0;
261: m_left=0;

262: }

263: turn=1;

264d: }
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265: if ({right 1==0)&&(turn==1)) //Notcontrol Right
266; { m_forward=0;
267: m reverse=0;
268B: while(s cen==0)
269: {

270: m_right=0;
271: m_left=1;
272: }

273: if {s5_cen==1)
274 {

275: m right=0;
276: m_left=0;
277: turn=0;

278: }

279: )

280: if ({left 1==0)&s (turn==2))
2B81: { m forward=D;
2B82: m_reverse=Q;
283: while{s_cen==0)
284: {

285: m_right=1;
286 m left=0;
287: }

288: if (s_cen==1}
289 {

290: m right=0;
291: m left=0;
292: turn=0;

293: ]

294 : }

295; }

296: }

297: t

298: }

299:

300:
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HUIN U

C:\Documents and Settings\Administrator\Desktop\llnin\camcaro0u\Forml.h 1

ipragma once

namespace camcar(Q0

{
using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System:;:Windows::Forms;
using namespace System::Data;
using namespace System::Drawing;
using namespace System::Threading;

A7 ~summary>

/4 Zummary for Forml

/77 WARNING: 17 you change the nare of this class VOU owiol neen o
change the

/’ /’ / /

T
witn localized

; ~dsummary >
public  gc class Forml : public System::Windows::Forms::Form
{
private:
int imageBandle;

bool running;
bool clearing;
kool drawing:
Thread *cameraThread;

Bitmapr *lineBitmap;
Bitmap *ocbjectBitmap;

private: System::Windows::Forms::MainMenu
private: System::Windows::Forms::Menultem
private: System::Windows::Forms::Menultem mnSettingVideoFormat;
private: System::Windows::Forms::Menultem mnSettingVideoSource;
private: AxInterop::VIDECOCXLib::AxVideoQCX * Showline;

private: AxInterop::VIDEOCOCXLib::AxVideoQCX * ShowCbhiject;

mainMenul;
mnSetting;

[P

private: System::ﬁindows::Forms::Label *  labell;

private: System::Windows::Forms::Label * label?2;
private: System: :Windows::Forms: :NumericUpDown * nudRG;
private: System: :Windows: :Forms: :NumericUpDown * nudRB;
private: System::Windows::Forms::TextBox * tb;

private: AxInterop::MSCommLib::AxMSComm * Comm;
private: System::Windows::Forms::Button * buttonl;
private: System::Windows::Forms::ComboBox * cbCommPort;
private: System::Windows::Forms::Timer * timerl;
private: System::Windows::Forms::StatusBar * sb;

private: System::Windows::Forms::Label * label3;
private: System::Windows::Forms::TextBox * tbInterval;
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C:\Documents and Settings\Administrator\Desktop\Wmnin\camcar0Ow\Forml.h 2

private: System::Windows::Forms::StatusBarPanel * sbpl;
private: System::Windows::Forms::StatusBarPanel * sbp2;
private: System::Windows::Forms::StatusBarPanel * sbp3;
pPrivate: System::Windows::Forms::StatusBarPanel * sbp4;

private: System::Windows::Forms::Button * buttonZ2;
private: System::Windows::Forms::StatusBarPanel * sbp5;
private: System::Windows::Forms::StatusBarPanel * sbp&;
private: System::Windows::Forms::TextBox * tbK;
private: System::Windows::Forms::Label * labeld;

private: System::Windows::Forms::Label * label5:

private: System::Windows::Forms::Button * btAlarm;
private: System: :Windows: :Forms: :NumericUpDown * nudhh;

crivate: System::Windows::Forms::Menultem * mnSettingVideoDriver;

public:
Forml {void}
imageHandle {0)

srunning {false)
cameraThread (NULL)
sClearing (true)
sdrawing(false)

1
InitializeComponent () ;

}

protected:
vold Dispose (Boolean disposing)
{
if (running}
{
running = false;
cameraThread->Join{);
Camera->Stop () ;
Camera->Close (}:
Camera->ReleaselmageHandle {imageHandle) ;
}
if (disposing && components)
{
components->Dispose () ;
}
_ super::Dispose{disposing);

private: System::Windows::Forms::Button * btinit;
private: System::Windows::Forms::Button * btStart;
private: System::Windows::Forms::Button * bt Stop;

private: System::Windows::Forms::Button * btClose;
private: AxInterop::VIDEQOCKLib::AxVideoOCX * Camera;
private: System::ComponentModel::IContainer * components;
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C:\Documents and Settings\Administrator\Desktop\limin\camcarOO0u\Forml.h 3

private:
JA7 ssummarye
Aff Reguired designer variable.

/0 < /summary>

s ™,
A ed method for Designer support - do not mocify
J7¢ the contencs of this method with the code editor.

//7 < /summary>

void InitializeComponent (void).. .
private: System::Veoid btInit Click(System::0Object * sender, System:
:EventArgs * e}

{
if {imageHandle}
return;

if (!Camera—->Init ()}
{

MessageBox: :Show {Camera->GetlLastErrorString (),
"VideoQCX Error");

return;

}

imageHandle = Camera->GetColorImageHandle(};
Camera->SetPreview (true};

thtart—>Enablea = true;

btInit->Enakbled = false;
btClose->Enabled = true;
}

private: System::Veoid bitStart Click(System::0Object * sender, System::
EventArgs * e)
{
if{!imageHandle)
return;

if (!Camera->Start{))
{

MessageBox: : Show (Camera->GetlastErrorString (), "VideoOCX
Error");

return;

]

running = true;

cameraThread = new Thread(new ThreadStart {this,
CaptureThread));

cameraThread->Start () ;

btStart->Enabled = false;

btStop->Enabled = true;

btCleose->Enabled = false;
}

private: System::Void btStop_Click (System::Cbject * sender, System::
EventArgs * e
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C:\Documents and Settings\Administrator\Desktop\lluin\camcar00v\Forml.h

{

Error”);

}

running = false;
cameraThread->Join{};

if (!Camera->Stop())
{
MessageBox::Show(Camera~>GetLastErrorString(},"VideoOCX

return;

}
btStop->Enabled = false;

btStart->Enabled = true;
btClose->Enabled = true;

private: System::Void btClose_Click (System::Cbject * sender, System::
EventArgs * e}

{

Error");

}

if (limageHandle) -
return;

Lf(!{Camera->Close{))
{
MessageBox: : Show (Camera->GetLastErrorString({), "videoOCX

return;

}

Camera->ReleaselmageHandle {imageHandle) ;
imageHandle = 0;

btClese->Enabled = false;

btInit->Enabled = true;
bt3tart~>Enabled = false;

private: System::Void CaptureThread{void)

{

int width = Camera->GetImageWidth {imageHandle);
int height = Camera->GetImageHeight (imageHandle) ;
int size = Camera->GetImageDataSize (imageHandle) ;

unsigned char * imagePtr = {(unsigned char *)Camera->

GetDataPointer (imageHandle};

Camera->SetPreview{false}:

Camera->Ctl1Capture {imageHandle} ;
Camera—>AVISaveFrameInit("temp.avi",imageHandle,false);
Camera->AVISaveFrameAdd (imageHandle) ;
Camera->AVISaveFrameClose () ;

ShowLine->Mode = 1;

ShowLine->InitFromFile ("temp.avi™);

int lineHandle = ShowLine->GetColorImageHandle () ;
unsigned char * linePtr = (unsigned char *)ShowLine->

GetDataPeointer (lineHandle) ;

4

"4



-115-

C:\Documents and Settings\Administrator\Desktop\lilsin\camcarOOuv\Forml.h 5

ShowObject->Mode = 1;
ShowCbject->InitFromFile ("temp.avi®);
int objectHandle = ShowObject->GetColorImageHandle () ;

unsigned char * objectPtr = (unsigned char *)ShowObject->
GetDataPointer {objectHandle);

int * tops = new int[width];
int * bottoms = new int[width];

while(running)

{
if{!imageHandle}
continue;
int top=0;
int bottom=height;
int highest = 0;
int highestcolumn = §;
int left = width*75/100;
int right = width*25/200;
Camera->CtlCapture (imageHandle) ;
unsigned char * ptr = imagePtr;
unsigned char * 1lptr = linePtr;
unsigned char * optr = objectPtr;
for{int i = 0; i < width; i++)
{
tops{i] = 0:
bottems[i] = height;
H
S/memset {tops, 0,width);
Simemset (bottoms, height,widthi;
for(int j = 0; j < height; j++)
{
forf{int i = 0; i < width; i++)
{
unsigned char *r = ptr+2;
unsigned char *g = ptr+l;
unsigned char *b = ptr;
if({*r > *q && *r > *b) && ((*r - *g > nudRG-> "4
Value] || (*r - *b > nudRB->Value)))

{
if{tops[i] < )
tops[i] = j;
if (bottoms{i] > 3)
bottoms [i] = j;

if{top < j)
top = j;
if{bottom > })
bottom = j;

else
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t
4

ptr+=3;
!

for{i = 0; i < width; i++)
{ if (highest < top - bottoms{i]}
{ highest = top - bottoms{i];
highestcolumn = i;
if(i < width-2)

{
if({top - bottoms[i]l} - (top - bottoms[i+l]} > 5 «
&& right < i && tops[i] != height)
{
right = i;
| ;
if({tep - bottoms[i+l]) - (top - bottoms[i]) > 5 «
&6 left > i && tops[i] != height)
{
left = i;

;

}

if{left == width)
left = 0:

if{right == 0)
right = width;

sbpl->Text = String::Format("Top:{0}",top.ToString{));

sbp2->Text = String::Format{"Bottom:{0}",bottom. v
ToString()};

sbp3->Text = String::Format{"Left:{0}",left.ToString()) «

sbp4->Text = String::Format ("Right:{0}",right.ToString «

()

double k = Convert::ToDouble {(tbK->Text);
double hcm = ((double) (highest=-2)*k/0.203)*0,403;
docuble lem = 84-(hem/0.44);

if{hcm > Convert::ToDouble {nudHA->Value))
{
btAlarm->BackCeolor = Color::Red;
H
else
{
btAlarm->BackColor = Color::LightGreen;
b

sbp5->Text = String::Format ("Heigh:{0} px {({1:0.00} cm) w
",highest.ToString(),hcm.ToString());

sbpb->Text = String::Format("Length:{0:0.00} cm", lcm. v
ToString());
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ptr = imagePtr;
lptr linePtr;
optr objectPtr;

for{j = 0; j < height; Jj++)
{
fer(int 1 = 0; 1 < width; i++)
{

unsigned char *r ptrt2;
unsigned char *g ptr+l;
unsigned char *b = ptr;
unsigned char *1r = lptr+2;
unsigned char *lg = lptr+l;
unsigned char *lb = lptr;
unsigned char *or = optr+2;
unsigned char *og = optr+l;
unsigned char *ob = optr:;

if{(left !=0 || right != width) && !drawing)
{
if{i == width-1 && j == height-1}
drawing = true;
*or = 0;
*og = 0;
*ob = 0;

)

if (clearing && !drawing)
{
*or =
iog
*oh

’

i

i
o oo

’

]

LE{{*r > *g && *r > *b) && {(*r - *g > nudRG->

Value) || {*r - *b > nudRB->Value)))

i
*1r = 255;
*1g = 200;
*1bh = 200;

t

else

{
*1lr = 255;
*1lg = 255;
*1b = 255;

}

if((*r > *g && *r > *b) && ({*r - *g > nudRG->
Value) |} (*r - *b > nudRB->Value)))// && i >= left && i <= right}

{
/ if{*or <~ 255
*or += 16;
if(*og <= 255-18)

*og += 16;
if{*ch <= 255-16}
*ob 4= 16;

*or = 255;
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if(j == top)

|
*1r = 200;
*1g = 200;
*1b = 200;

*1r = 200;
*1lg = 200;
*1b = 200;

1

if{i == highestcolumn)

{
*1r = 200;
*1g = 200;
*1b = 200;

}

if({i == right)

{
*1r = 200;
*1g = 200;
*1lb = 200;

}

if (i == left)

{
*lr = 200; -
*1lg = 200;
*1b = 200;

H

if(j == tops{il && j != O)

{
*1lr = 0;
*1g = 0;
“1b = 0;

}

if(j == bottoms[i] && j '= 0}

{
*1r = 0;
*1lg = 0;
*1b = 0;

t

ptr+=3;

lptr+=3;

optr+=3;

}

clearing = false;

Camera->Ctl8how (imageHandle);

ShowLine->CtlShow{lineHandle};

ShowObject->CtlShow (objectHandle) ;
}

delete tops;
delete bottoms;



-119-

C:\Documents and Settings\Administrator\Desktop\ludn\camcar00v\Forml.h 9

Camera->SetPreview (true};

ShowLine->ReleaselmageHandle (lineHandle) ;
ShowObject->ReleaseImageHandle (objectHandle} ;
ShowLine->Close () ;

ShowObject->Close () ;

}

private: System::Void mnSettingVideoFormat Click(System::0Object * v
sender, System::EventArgs * e]
{
if {!imageHandle)
return;
if (running)
return;

if{!Camera->ShowFormatDlg{))
{

MessageBox::Show{Camera->GetLastErrorString (), "VideoOCY v«
Error™);

return;

}

btClose Click{sender,e);

btInit Click{sender,e);

}
private: System::Void mnSettingVideoSource Click (System::0bject * 4

sender, System::EventArgs * e)
{
if {!imageHandle)}
return;
if{running)
return;

if{!Camera->ShowScurceDlg({))
{

MessageBox: :Show (Camera—->GetLastErrorsString(), "VideoQCX «
Errer");

return;
}

private: System::Veid mnSettingVideoDriver Click(System::0bject * v
sender, System::EventArgs * e)
{
if {!Camera->ShowDriverDlg{))
{

MessageBox: :Show(Camera->GetlLastErrorString (), "VideoOCX v
Errox');

return;
}

private: System::Void buttonl Click{System::0bject * sender, System:: v
EventArgs * e)

{
char ch = Convert::ToByte(tb->Text)%255;
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String *temp = Convert::ToString{&ch);

Comm->PortOpen = t{rue;
Comm—->Output = temp;
Comm->PortOpen = false;

private: System::Veid cbCommPort_SelectedIndexChanged (System: :Object *
sender, System::EventArgs * e)

{

Comm->CommPort = cbCommPort->SelectedIndex+1;

1

private: System::Void timerl_Tick (System::0Object * sender, System::
EventArgs * &)
{
clearing = true;
drawing = false;

}

private: System::Void button2 Click({System::0bject * sender, System::
EventArgs * g}
{

timerl->Interval = Convert::ToInt32 (tbInterval->Text);
}

private: System::Void tbK TextChanged{System::0Object * sender, System::
EventArgs * e}

{
}
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/f stdafx.h ¢ include file For standard system include files,
/{ or preject specific include files that are used frequantly, but
// are changed infrequently

#pragma once

#define WIN32_ LEAN_AND MEAN // Exclude rarely-used stuff from
Windows headers

// T RunTime Header Files

#include <stdlib.h>

#include <malloc.h>

#include <memory.h>

#include <tchar.h>

// TODS: refsrence additional headers vour progran ragulres here
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