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Abstract

This project describes design and construction of the Infrared scanner for obstacle
detection. In the system, an infrared sensor, SHARP 2Y0AQ?2, is employer. It is installed
on the servo motor to detect the distance of obstacle between 20 -150 centimeters within
180 degree in front of the robot. The Infrared sensor provides analog signal fo
Microcontroller. It is then converted to digital signal using A/D converter. The results of
A/D converter are sent to the personal computer for further process in order to display all

data on Graphic User Interface (GUI)
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517 2.5 M3IR11UVD1 Infrared Sensor [5]
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usedu A mahanmnnga 5.5 TaaAnszumAs
Current Consumplion Max 50 mA

aszta Ivh A1 lumsrha 50 findnouill§

15NN 2.1 uerasnuauiianiu 11 (6]

- ARANTANIIAILATHUBY Sharp 2YOAO2 Infrared Sensor A

Weight 6g

i 6 N3N

Operating Temperature Min -10°C
gugiitumsiinutiouga -10 BARIBAFO
Operating Temperature Max 60 °C
gugiilumsyiuinngs 60 DA T AT

MTHN 2.2 HAAINUAVTANIINIONN [6)




11

4 o o o 1 o/ ar o
ﬂ?ﬂzﬂﬁ 2.8 l‘ﬁUﬂi'lﬂllﬁﬂ\lﬂ?]ﬂﬁﬂwuﬁizﬂ'nqﬁxﬂgﬂ'N (Distance) AULITIAUIBINTA

[
=

(Outpul Voltage) 909 Sharp 2Y0AOQ2 Infrared Sensor mngﬂ%aﬁuiumﬁvgﬂﬁuﬁ ﬂq"luixuzﬁ'ﬂq
Indinnluszoz 0 — 20 wudmas Sehiiidedariosniniianuhimiveuusstinnudniug
TEMINITUTNN (Distance) HULSIAUBINYA (Output Voltage) Tavnns ezt Wi
anmduRusAusEnIIIve 208NN (Distance) MILFINUIDIYA (Output Voltage) A

= o g ‘:' 1 A _ -
20 wuAmas Wuduldsiudasy g lussoshi 20 wudiuns 89 150 ufns

’ ) O O Y O
—— White paper (Reflectance ratio : 90 %)
-+ ¢+ Gray paper (reflectance ratio : 18 %)

M~
w
T

L]

N

Output voltage [V]
&
S

/
/
/

=g
i

0 -
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Distance 1o reflective object L [cm)

1 2.8 naduamInIF LS 3EH IR LU 5EH 195 2EEN1IMIOutput Voltage U84

Sharp2YQAO2 Infrared Sensor [8]

Tumsiinssanuii 14 Sharp 2Y0A02 Infrared Sensor liludnauniuimedifieannilszus
M3 TAuDUTILTD T IADINIAD 5219 20 - 150 P uRNNg LAz IEITIoRms Tsunsy
iin Samssuzme i flomused 18T uus sy 2.5T2ad sz dszoemaiiu 20 wudnms
szusﬁ'lnt’fﬁqﬂ nazfiusady 04 Toad seldszozmaiiu 150 wuwns Li‘lusxu:ﬁ'lnaﬁqﬂ

Hudu

lumsihnuesagilnsaiswwaiaon 3 1du flszoanlilée aodfygiu

v v
1

aousafu i uazaons1nd sulludoudoudedy vesalulnsnouInsaaes iioiflu
L L] ] A Y o A =) o o
unasswiruazdo¥eutuginsalilszianduqg s1wazidoaves vosa lulnsnouIninmosoz

nasaluirdedsa i



12
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31 2.9u8R4NINPIC 16F877 [10]

2.5.1 lulnsneuInsalaesPIC 16F877
uTnsnasuInsames PIC 16F877 Wi CPU muTudadammu DIP vua 40 41 Dpuiauiin
>
Tumstau fail
- 11 35 Instruction M1A4
- Tumsfiausidadngeeld cycle Momag 2 Cyele Tusidaiiiumsnszlaa
- anuigagaihan18fie 20 MHz (16F877-20/P)
° w .. o g Wt ° dd £
- myhanussiludnune Pipetine i lddmshauigvu

- ¥i1i2un U 1sinsu FLASH Program Memory 34410 8k (14-Bit Words)
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- miwanud1doya (RAM) 368 Bytes
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~ o« or = ]

-AMNIOABYAHBINITOUIADS TN AN 14 KA
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319 2.14 Servo Motor [14]
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WeyQy s Pulse Width Modulation: PWM
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Over modulation
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A 1 a A
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P ) r [ ~ = i d
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v A o ] i v A [ s o 4 o
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neasluaunisn 2.2 117
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Control System:
Required Pulse:
Operating Voltage:
Operating Temperature Range:
Operating Speed (4.8V):
Operating Speed (6.0V):
Stall Torque (4.8V):
Stall Torque (6.0V):
Operating Angle:

360 Modifiable:
Direction:

Current Drain (4.8V):

Current Drain (6.0V):

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

-20 to +60 Degree C

0.23sec/60 degrees at no load

0.19sec/60 degrees at no load

44 ozfin. (3.2kg.cm)

56.8 oz/in. (4.1kg.cm)

45 Deg. one side pulse traveling 400usec
Yes

Counter Clockwise/Pulse Traveling 1520-1900usec
7.2mA/idle

8mA/idle
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Motor Type: 3 Pole Ferrite
Potentiometer Drive: Indireet Drive
Bearing Type: Plastic Bearing
Gear Type: All Nylon Gears
Connector Wire Length: 12"
Dimensions: 1.6" x 0.8"x 1.4" (41 x 20 x 36mm)
Weight: ' 1.30z. (37.2g)
MAFNUIN Y
Tsunsumsviau
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Tusunsuaasmananth 14 1suns3 Microsoft Visual Studio C# lums llsunsufids

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

/41 /including

using System.IO.Ports;

using System.IO;

using System.Drawing,Drawing2D;
using System.Collections;

using System,Threading;

namespace IRScaner Project_V2

public partial class Forml : Form
{
public Formi()
{
InitializeComponent();
CheckForlllegalCrossThreadCalls = false;

this.SetStyle(ControlStyles.OptimizedDoubleBuffer, true); //use Doublebuffer

this.SetStyle(ControlStyles.AllPaintingInWmPaint, true);
this.SetStyle(ControlStyles.UserPaint, true};

this.SetStyle(ControlStyles.SupportsTransparentBackColor, true);

//Definition members

internal static List<point_Positon> list_Point = new List<point_Positon>(});

static List<int> list_average = new List<int>();
static GraphicsPath mainPath = new GraphicsPath{);
static int ADC2Distance;

static ipt index = -1;

static int index2 = @;

public int angle = @; //for Draw degreeline
public int degree = -5;



static int average;
int angleShow = -99;
string receiveA2D;

int splited_value = 8;

private void Forml_Load{object sender, EventArgs e)

{
//get 1list_Port by ComBoBox
string[] list_Pert = SerialPort.GetPortNames(};
foreach {string N in list_port)
{
select_PortCmB,Items.Add{N);
}
//comboBox1.5electedIndex = 1;
}
private void startBtn_Click(object sender, EventArgs e)
{

if(lserialPortl.IsOpen)
if {string,IsNullOrEmpty({select_PortCmB.Text))

{
MessageBox,Show("Please Select Port", “WARNING", MessageBoxButtons.OQK,
MessageBoxIcon.Warning);

else

{
serialPortl.PortName = select_PortCmB.SelectedItem + “*;
serialPortl.0pen();
serialPortl.DataReceived += serialPortl_DataReceived;
serialPortl.Write("s\n");

}
}
}
private void serialPortl_DataReceived{object sender, SerialDataReceivedEventArgs e)
{
//receiveData from seraialport (string)
receiveA?D = serlalPortl.ReadExisting{);
//check length
if (receiveA2D.length == 7}
this.Invoke(new EventHandler(Spliitaverage_fromA2D)};
}
}
private void Splitaverage_fromA20(object sender, EventArgs e}
{

int value = 9;

char[] split = { ' ' };

string[] word = receiveA2D,Split{split, StringSplitOptions.RemoveEmptyEntries);
foreach (string ConvertToint in word)

{
}

value = Int32.Parse{ConvertToint});

splited _value = value;//////¢7/7
}
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private void Average{int splited_value)

{
if (index2 ¥ 1 == @)

//fadd splited_value to list

list_average,Add(splited_value};

//avrage list_average

average = Convert.ToInt3z(Math.Round{1list_average.Average()));
// Console.WriteLine(average);

list_average.Clear();
index2 = 9;
Console.WritelLine{average);

}

private void lookUptable(int average)

{
if (average >= 484 && average <= 516) { ADC2Distance = 20; }

else if (average >= 477 &t average <= 483) { ADC2Distance = 21; }
else if (average »>= 467 && average <= 476) { ADC2Distance = 22; }
else if (average >= 456 && average <= 466) { ADC2Distance = 23; )}
else if (average >= 445 && average <= 455) { ADC2Distance = 24; }
else if (average >= 437 && average <= 444) { ADC2Distance = 25; }
else if (average >= 428 && average <= 436) { ADC2Distance = 26; }
else if (average >= 4206 && average <= 427) { ADC2Distance = 27; }
else if (average >= 409 &% average <= 419) { ADC2Distance = 28; }
else if (average >= 397 & average <= 4€8) { ADC20istance = 29; }
else if {average >= 388 && averape <= 396) { ADC2Distance = 30; }
else if {average >= 380 && averapge <= 387) { ADC2Distance = 31; }
else if (average >= 371 && average <= 379) { ADC2Distance = 32; }
else if (average >= 363 &% average <= 370) { ADC2Distance = 33; }
else if {average >= 355 && average <= 362} { ADC2Distance = 34; }
else if (average »>= 347 & average <= 354) { ADC2Distance = 35; }
else if {(average >= 337 && average <= 346) { ADC2Distance = 36; }
else if (average >= 338 && average <= 336) { ADC2Distance = 37; }
else if (average >= 322 && average <= 329) { ADC2Distance = 38; }
else if (average »= 315 && average <= 321) { ADC2Distance = 39; }
else if (average »>= 308 && average <= 313) { ADC2Distance = 46; }
else if (average >= 380 &% average <= 307) { ADC2Distance = 41; }
else if (average >= 294 && average <= 299) { ADC2Distance = 42; }
else if (average »>= 288 &% average <= 293) { ADC2Distance = 43; }
else 1f (average >= 281 &% average <= 287) { ADC2Distance = 44; }
else if (average »= 275 &% average <= 288) { ADC2Distance = 45; }
else If (average >= 272 && average <= 276) { ADC2Distance = 46; }
else if (average >= 266 && average <= 278) { ADC2Distance = 47; }
else if (average »>= 261 && averapge <= 265) { ADC2Distance = 4B; }
else if (average >= 256 && average <= 260) { ADC2Distance = 49; }
else if (average >= 249 &% average <= 254) { ADC2Distance = 58; }
else if {average »= 246 && average <= 248} { ADC2Distance = 51; }
else if (average >= 242 && average <= 245} { ADC2Distance = 52; }
else if (average >= 238 R&& average <= 241) { ADC2Distance = 53; }
else if (average »>= 234 && average <= 237) { ADC2Distance = 54; }
else if (average >= 231 && average <= 233) { ADC2Distance = 55; }
else if (average >= 227 && average <= 230) { ADC2Distance = 56; }
else if (average »= 222 && average <= 226) { ADC2Distance = 57; }
else if (average >= 218 &k average <= 221) { ADC2Distance = 58; }
else if (average »>= 215 && average <= 217) { ADC2Distance = 59; }
else if (average »>= 211 && average <= 214) { ADC2Distance = 60; }
else if (average »>= 206 &8 average <= 219) { ADC2Distance = 61; }
else if (average >= 203 && average <= 203) { ADC2Distance = 62; }
else if (average >= 199 8& average <= 282) { ADC2Distance = 63; }
else if (average >= 199 &K average <= 202) { ADC2Distance = 64; }
else if (average »= 195 && average <= 198} { ADC2Distance = 65; }
else if (average >= 191 && average <= 194} { ADC2Distance = 65; }
else if (average >= 191 &% average <= 194) { ADC2Distance = 67; }
else if {average >= 187 && average <= 1998) { ADC2Distance = 68; }
else if (average >= 187 && average <= 198) { ADC2Distance = 69; }
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}

if
if
if
if
if
if
if
if
if
if

else
else
else
else
else
else
else
else
else
else

(average »>=
(average
{average >=
(average >=
{average »>=
{average
{average
{average
{average
{average
else if {average
else if {(average
else { ADC2Distance

vow v
nnoa

VoW v
mnouwon

hd

showDistance,Text =

average
average
average
average
average
average

average
average
average
average
= 150; }

"Distance

average <=

average <=

98) { ADC2Distance
94) { ADC2Distance
94) { ADC2Distance
94) { ADC20istance
94) { ADC2Distance
= 94) { ADC2Distance
94) { ADC2Distance
= 94) { ADC2Distance
94} { ADC2Distance
= 94) { ADC2Distance
= 94) { ADC2Distance
= 98) { ADC2Distance

private void send2CalculatePoint(int Distance)

endyY

endy

endY

endY

endY

endY

endY

endY

endY

endX, endY

endX, endY

switch (degree)

{

case 0D:

Point_Calculate(Distance,259,

break;
case 5:

Point_Calculate(Distance,259,

break;
case 10:

Point_Calculate(Distance, 266,

break;
case 15!

Point_Calculate(Distance,261,

break;
case 20:

Point_Calculate(Distance,263,

break;
case 25:

Point_Calculate(Distance, 265,

break;
case 30:

Point_Calculate(Distance, 267,

break;
case 35!

Point_Calculate(Distance,278,

break;
case 40:

Point_Calculate(Distance, 273,

break;
case 45;

Point_Calculate(Distance, 277,

break;
case 50:

Point_Calculate(Distance,281,

break;
case 55:

358,16,

353,17,

348,20,

343,26,

338,34,

333,44,

328,56,

324,71,

319,87,

316,185, 143};// distance, firstX , firsty,

312,124,

139;
140;
141;
142;
143;
144;
145;
146;
147;
148;
149;
159;

n o v nwn w0

nouiu

" + ADC2Distance.ToString() + "
send2CalculatePoint(ADC2Distance);

359);// distance,
332);// distance,
3es);// distance,
280);// distance,
254);// distance,
230);// distance,
207);// distance,
distance,

184);//

163);// distance,

125);// distance, firstX , firsty,

N Yt Nt Vgt Nl Vgt gt St et Nt Vgt Vgl

o’

firstX

firstX

firstX

firstX

firstX

firstX

firstX

firstx

firstX

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,
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endX,

endX,

endX,

endX,

endx,

endX,

endX,

endX,

endX,



endX, endY

endyY

endyY

endyY

endY

endy

endy

~ endy

endy

endy

endy

endY

endY

endY

endX, endY

endX, endY

endX, endy

Point_Calculate(Distance,285,

break;
case 69:
Point_Calculate(Pistance,290,

break;
case 65!
Point_Calculate(Distance,294,

break;
case 70:
pPoint_Calculate(Distance,299,

break;
case 75!
Point_tCalculate(Distance,3ed,

break;
case 80:
Point_calculate{Distance,399,

break;
case 85:
Point_talculate{Distance, 315,

break;
case 90:
Point_Calculate(Distance,320,

break;
case 95:
Point_Calculate(Distance,325,

break;
case 108:
Point_Calculate{Distance,331,

break;
case 105:
Point_Calculate{Distance,336,

break;
case 118:
Point_Calculate{Distance,341,

break;
case 115:
Point_Calculate{Distance, 346,

break;
case 120:
Point_Calculate(Distance,35@,

break;
case 125:
Point_Calculate(Distance,355,

break;
case 139:
Point_Calcuvlate{Distance,359,

break;
case 135:
Point_Calculate(Distance,363,

break;
case 140:

309,146,

306,168,

303,191,

301,216,

300,241,

299,267,

298,293,

298,320,

298,346,

299,373,

369,399,

301,424,

303,449,

306,472,

309,495,

312,515,

315,535,
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118);// distance, firstX , firsty,

95);// distance, firstX , firsty, endX,

82);// distance, firstX , firstY, endX,

73);// distance, firstX , firstyY, endX,

65);// distance, firstX , firstY, endX,

59);// distance, firstX , firstY, endX,

S6);// distance, firstX , firstY, endX,

54);// distance, firstX , firsty, endX,

56);// distance, firstX , firstY, endX,

59);// distance, firstX , firstY, endX,

&5%;// distance, firstX , firsty, endX,

73};// distance, firstX , firstY, endX,

82);// distance, firstX , firstY, endX,

95);// distance, firstx , firsty, endX,

109);// distance, firstX , firsty,

125);// distance, firstX , firsty,

143);// distance, firstX , firsty,



Point_Calculate(bistance,367, 319,553, 163);// distance,
endX, endY
break;
case 145:
Point_Calculate(Distance,37@, 324,569, 184);// distance,
endX, endy
break;
case 150:
Point_Calculate(Distance,373, 328,583, 207);// distance,
endX, endY
break;
case 155:
Point_Calculate(Distance,375, 333,596, 238);// distance,
endX, endY
break;
case 160:
Point_Calculate{Distance,377, 338,606, 254);// distance,
endx, endy
break;
case 165:
Point_Calculate(Distance,379, 343,614, 288);// distance,
endX, endY
break;
case 170:
Point_Calculate{Distance,388, 348,620, 306);// distance,
endx, endy
break;
case 175:
Point_Calculate({Distance,381, 353,623, 332);// distance,
endX, endY
break;
case 180:
Point_Calculate(Distance,381, 358,624, 358);// distance,
endX, endY
break;

//calculate point from postion x y

firstX

firstX

firstX

firstX

firstX

firstX

firstX

firstX

firstXx
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firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firsty,

firstyY,

private void Point_Calculate(int Distance, double firstX, double firstY, double endX,

double endY)
{
int finalX, finalY = ©;
double Calx, Caly;
double x, y;
x = (firstX - endX) / 136.9;
y = (firsty - endy) / 136,9;

nn

if (Distance == 29)

Convert.ToInt32({Math.Round(firstX));
Convert. ToInt32(Hath,Round(TirstY));

finalX
finaly

CalX = firstX - x ¥ (Distance - 20);
Caly = firsty - y * (Distance - 20);

}
finalX = Convert.ToInt32(Math,Round({CalX));

finaly = Convert.ToInt32(Math.Round{CalY));
Addlist(finalX, finalY);

//addlist
private void Addlist{int pointX, int pointY)

switch (degree}



case 9:
index++;
list_Point.Add{new point_Positen{pointX,
Drawgraph();
Console,Beep{);
break;
case 5:
index++;
list_Point.Add(new point_Positon(pointX,
Drawgraph();
Console.Beep();
break;
case 10!
index++;
list_point.Add{new point_Positon(pointX,
Drawgraph(};
Console,.Beep();
break;
case 15:
index++;
list_Point,Add{new point_Positon{pointX,
Drawgraph();
Console.Beep();
break;
case 20:
index++;
list_Point,Add{new point_Positon{pointX,
Drawgraph();
Console,.Beep();
break;
case 25:
index++;
list_Point.Add{new point_Positon(pointX,
Drawgraph();
Console.Beep();
break;
case 30:
index++;
list_Point.Add(new point_Positon{pointX,
Drawgraph();
Console.Beep();
break;
case 35:
index++;
list_point.Add{new point_Positon(pointX,
Drawgraph();
Console.Beep();
break;
case 49
index++;
list_Point.Add(new point_Positon{pointX,
Drawgraph();
Console.Beep(};
break;
case 45:
index++;
list_Point.Add(new point_Positon{pointX,
Drawgraph();
Console,Beep();
break;
case 50:
index++;
list_Point,Add(new point_positon{pointX,
Drawgraph();
Console.Beep();
break;
case 55:
index++;

pointY));

pointy}));

pointY)};

pointY)};

pointY));

pointY));

pointY));

pointY});

point¥)});

pointY)};

pointY));
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1ist_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 60
index++;
list_Point.Add{new
Drawgraph();
Console.Beep(};
break;

case 65:
index++;
list_Point.Add{new
Drawgraph(};
Console.Beep();
break;

case 70:
index++;
list Point.Add({new
Drawgraph(};
Console,Beep();
break;

case 75:
index++;
list_Point.Add{new
Drawgraph();
Console.Beep{);
break;

case 89:
index++;
list_Point.Add{new
Drawgraph();
Console.Beep();
break;

case 85:
index++;
list_Point.Add{new
Drawgraph(};
Console,.Beep();
break;

case 90:
index++;
list_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 95:
index++;
list_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 108:
index++;
list_Point,Add(new
Drawgraph{);
Console.Beep();
break;

case 185:
index++;
list_Point.Add(new
Drawgraph()};
Console.Beep();
break;

case 110:
index++;
1ist_Point.Add(new
Drawgraph();
Console.Beep();

point_Positon{pointX,

point_Positon{pointX,

point_Positon(pointX,

point_Positon{pointX,

point_Positon(pointX,

point_Positon{pointX,

point_Positon(pointX,

point_Positon{pointX,

point_Positon(pointX,

point_Positon(pointX,

point_Positon(peintX,

point_Positon{pointX,

pointY));

pointY));

peintY));

pointY));

pointY)};

point¥});

pointY));

pointY))};

pointy});

pointY}));

pointY));

pointY)};
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break;

case 115:
index++;
list_Point.Add(new
Drawgraph(});
Console.Beep();
break;

case 128:
index++;
1list_Point.Add(new
Drawgraph({);
Console.Beep(};
break;

case 125:
index++;
list_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 139:
index++;
list_Point.Add(new
Drawgraph(};
Console.Beep();
break;

case 135:
index++;
list_Point,Add(new
Drawgraph(};
Console,.Beep();
break;

case 149:
index4+;
list_point.Add(new
Drawgraph();
Console,.Beep();
break;

case 145:
index++;
list_Point.Add{new
Drawgraph(};
Console.Beep();
break;

case 150:
index++;
list_Point.Add{new
prawgraph();
Console.Beep();
break;

case 155:
index++;
list_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 168:
index++;
list_Point.Add{new
Drawgraph();
Console.Beep();
break;

case 165:
index++;
list_Point.Add(new
Drawgraph();
Console.Beep();
break;

case 179:
index++;

point_Positon(pointX,

point_Positon{pointX,

point_Positon{pointX,

point_Positon({pointX,

point_Positon{pointX,

point_Positon(pointX,

point_Positon(pointX,

point_Positon{pointX,

peint_Positon{pointX,

point_Positon(pointX,

point_Positon{pointX,

pointY));

pointY});

pointY));

pointY});

pointY});

pointY});

pointY});

point¥));

pointY)};

peintY));

pointY)});



list_Point.Add{new point_Positon{pointX, pointY)};
Drawgraph()};
Console.Beep();
break;
case 175;
index++;
list_Point.Add{new point_Positon{pointX, pointY});
Drawgraph();
Console.Beep(};
break;
case 180:
index++;
list_Point.Add{new point_Positon(pointX, pointY)};
Drawgraph(};
Console,Beep{);
break;

)

private veid Drawgraph()

{
Graphics gr = panel_Top.CreateGraphics();
Pen CurentPen = new Pen{Color.Red, 2);
gr.SmoothingMode = SmoothingMode.AntiAlias;
if (index == @}
{

show_Degree.Text = degree.ToString(} + " " + list_Point[@).X + ", " +
list_Point[®].Y;
}
else if (degree % 5 == © &% degree > & &% index <= 37}
mainPath,AddLine(list_Point[index - 1].X, list_point{index - 1].Y,
list Point{index].X, list_Point[index).Y);
gr.DrawPath(CurentPen, mainPath);
show_Degree.Text = degree.ToString() + " " + list_Point[index] . X + ", " +
list_Point[index].Y;
}
)
private void Lotated()
{

Graphics gr_Top = panel_Top.CreateGraphics();
Graphics gr_Down = panel_Down.CreateGraphics();
GraphicsPath path = new GraphicsPath();

Polnt startPointA = new Point{328, 359);
Point startPointC = new Point(l6, 359);

Color tran = Color.FromArgb(120, Color.White);
Pen penD = new Pen{tran,2);

Pen penD2 = new Pen{Color.Red,2);

gr_Top.SmoothingMode = SmoothingMode.AntiAlias;
gr_Down.SmoothingMode = SmoothingMode.AntiAlias;
path.AddLine({startPointA, startPointC);

Matrix mx = new Matrix();

mx.RotateAt(angle, startPointA);

if {serialPort1.IsOpen}

{

if {angle < 185}

{
path.Transform{mx);
gr_Down.DrawPath(penD, path);
gr_Top.DrawPath{penD, path)};
angle += 5;
degree += 5;



show_Degree.Text = "Degree " + angleShow.ToString();

}
else if (angle == 185)
{

serialPortl.Write("s\n");
list_Point.Clear(};
list_average.Clear();
panel_Down.Refresh();
gr_Down,DrawPath(penD2, mainPath};
mainPath.Reset();
gr_Top.Dispose();
gr_Down.Dispose();
degree = -5;

angle = 9;

index = -1;

index2 = 9;

angleShow = -99;
panel_Top, Invalidate();

}
)
}
)]
private void closePort()
{
if (serialprortl I= null && serialPorti.XsOpen)
{
serialPortl.DataReceived -= serialPortl_DataReceived;
serialfortl.DiscardInBuffer();
serialPortl.DiscardOutBuffer();
serialPortl,Close();
}

private vold timerl Tick{cbject sender, EventArgs e)
{
if (serialPortl.IsOpen) {
Invalidate();
lookUptable(average);
Lotated{);
serialPortl.Write("s\n");
angleShow = angleShow + S;

}

}

private void timer2_Tick(object sender, EventArgs e)
if (depree >= @)

Invalidate();
index2++;
Average(splited_value};

}

private void reset_bBtn_Click{object sender, EventArgs e)

if (serialPortl.IsOpen)

{
closePort();
show_Degree,Clear();
showDistance.Clear();
panel_Down,.Invalidate();
panel_Top.Invalidate();
mainPath.Reset();
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index = -1;
index2 = @;
angle = @;

degree = -5;
list_Point.Clear();
list_average.Clear();
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