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ABSTRACT

This research is about analysis and development program to detecting and
tracking face. Mouse cursor will move following your face and left click by blinking left
eye or right click by blinking right eye. This research using image processing theory to
analysis, using visual basic c# and Emgu CV library on window 7 to development

program and using cheap web camera to receive video. Finally this research is useful

for Paralytic who cannot move their hands to using mouse like a normally people.
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2.6.2 53UUH HSV

5¥UUE HSV (Hue Saturation Value) 1uni1sitansand Ineld Hue Saturation was
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anasuvesdouds 256 Fewzndunndudunidnade %"ammmLqu’[ﬁag”LugU‘umaamlﬁ
failfe Fune = 0 o ATy 120 asen AGuwiidy 240 aeen
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Hue @uisamuiailsainszuud RGB lanedl

red, =red — min(red, green, blue)
green, = red — min(red, green, blue)
blue, = red — min(red, green, blue)

Green Yellow
Colour
\r_\“ Rpot
5 Red (0°) @w‘“
)
/ '\ B = hue

i\f axis

U 2.5 wanassuud Hsv
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Saturation ABANUTANTYRIATN Saturation dAwindu 0 udadleazlill Hue Feazily
Aunauuad Saturation AWMU 255 wananasldiivasduinausgiag

Saturation @unsaAualanatl

max(red, green, blue) — min(red, green, blue)

Saturation
max(red, green, blue)

Value fn ANaI9ua9d 39d@m1507ake  1neA1A1M0109ANN @19 aduAas aNUsEna

A aunsaeuilaain

value = max(red, green, blue)
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2.6.3 szUURLUU HLS

5¥UUAWUU HLS (Hue lightness saturation) simunlae Teletromix Incorporated

s

adidnwazadnaiu HSV deilAeduassyuuazluediu Hue Lightness Lav Saturation

Li=1]
(White)

/N

b \

Ns| [
L

L=0
(Black)

SUT 2.6 WanassuUd HLS

£

Hue fa Avesdvdndalidinduedi 0 e &illsragf 120 aeen WazdunteEn 240 B3N
Lightness AaAANaIedazdanudsuntasmuwuiunu L lnedi L = 0 asifudd L = 1

wudvnn anunsaruulde

max(red, green, blue) — min(red, green, blue)
2

lightness =
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Saturation AaAuuIavsvesdannsamlamniife

max(red, green, blue + min(red, green, blue)

L <0,
max(red, green, blue) — min(red, green, blue) if L<0.5

SEEUP L= max(red, green, blue + min(red, green, blue)

2 —max(red, green, blue) — min(red, green, blue) if otherwise

2.6.4 n1swlasA1ainszuud RGB U HsV

R' = R/255
G' = G/255
B' = B/255

Cmax = max(R', G', B
Cmin = min(R', G', B)

A = Cmax - Cmin

Hue calculation:

G'—B'
60° x A mod6 |, Crmax = R’

5! 1= 60°><( A +2),Cmax=6’

! I
60°><( N +4),Cmax=8'

Saturation calculation:

0 ,A=0

,A% 0

Cmax

Value calculation:

V = Cmax
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2.6.5 mMsuvanwdssuuansdTindunnszavdinn
nswlasnmassuuensitidunmseiuiimduiigayonnglunsiilelissuy
annsednszinmlfaznin warnnditedu Tasnsulastuazinisuadliedluga o-
255 Tpeffileridunisudas il
| = (0.2989 x R) + (0.5870 x G) + (0.1140 x B
Toedl 1= auiduvesd
R = A1vesdung
G = Avesdidles

B = AnaaduNY

e R i

B4

d I.l
JUT 2.7 mswdaanmdens3didunmszdudm
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2.7 ANWAZIAUYDITNS

L] '

dnvagiauvetaiillupuantinldsuumdenlunisnsiaduinglunmadva Tunis

q

aa o o o a

wnsziingaiglunwddia Mmedsiagldnnuduvesdluineadiogfinduufasmn wu

K

'
= eas

“I,um‘smm\amﬁwﬂwifnuﬁ’hma‘luu‘%mmmrﬁ?wsﬁmmLﬁmmnﬂ'iw%nmﬁlﬂumwwa WAy

34
Y]

nveayed InevalutduazUszneuluseaestneiedns Lazen daiun1smnemnimann

= =l

Uinaunddduniuinalaeseuddaeangulunuiuey Wusu

Hd <@<®
morEE N

sUN 2.8 pUuuuvesgumdsuililunisnsiaduingimednuusisuressns

dwmiunmsaiaguuuuresdnuaizinuresslun1snTIduIngisean sy awseld

nwiedsdunnlumsassgluuuiinents leeldianmisl wazlifiingidenis

NUUETE AdaBoost  FATHanIduNITiNYIEAVEnWuRInguiadndays Tngasii

nsufuiminvasiedwildlunsudingudeyanemsanuininuesmagnsaiusavin b

o a '

= P o o da ' ' w & v =i -
i uarluiishwlnd miuiedrandaiusinlunisudengy nasenduszlaguindsud

InaReaiy wagldlnalAgafuieldlumsdnusuinvuaaingiissaanis

2.8 CAMSHIFT algorithm

CAMSHIFT 18 nsnilsildluntsfiaauingmlunmadoulm Tasaziuduwaun

PNNABIALD KAIUINWIINTZUIUNTT CAMSHIFT LNDEIL1TaMINIIATITTUNISIATDUNTDY
dansaulald 39 CAMSHIFT vWuidsnnsfide wazdvszansnmlunisAuiaduntn waznns

a @ el = a s a ) a o & & W P o1 o
Anauingnild dlumsinmusziimsiamuingiitnsdennioingfiauls Tngldadun

3

=l

VINsAae AzWiulaannnsal Histogram fuansianuainewesnmiddanaisuiazfiony
W & = 2

TnglidlnalAssiunsmBalaunsuvesingignidoniues

9 Y
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@

s 2.9 amlumihanddle wazam Gray Scale vosTngiignidan

sUN 2.10 n1sAaeulunthmuficvianiivun

2
@ W

Aauy CAMSHIFT aglvinisAmuiaisiuseansnin waziliaSasiiandie dazilinig

Aapuiiludasyiuey 4 Aania lhkn unuw X, wnu Y, wnu Z wasunumsu MU 2.11

y Head

EFirsL 4 tracked degrees of freedom: |
movement

Video Camera

3 Roll

JUN 2.11 msfnaulunmiimannu X, Y, Z waginuvyu

2.9 NMIUIVaUVaININ (Edge Detection)

MsMTEUTRIn M Ao mImdureuresing lnenadwdilderaurluldlunis
sz wasinuiamanumnevasingaely  nswveurasnmiunsevinlasnism
AmAvesAIdLLassEI IR AU mtln AR By nArvesRIId LTI
wamildifdudunnn q Awildldveuiidaiay  lunenssiudumnawespanuda
sewinaganmliinntinfasyinlildveuiilidaau Tnemswveurasamiuansaudslii

ad w

wanlaaadiseail
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2.9.1 AAwnsifieud (Gradient method)

aa a [ o o

WilldunsmveunmanareyRussuiunilsvesnin Tnegainargedn uasman

1

o 2 = 1 ] Ioal
Tmaqmmﬂuﬂammagmuaﬂwm

2.9.2 38anUan@eu (Laplacian method)
=l 4 s l d

= 1 a . ‘J 1
TBldunsmveurean wnaeyiussusuiaeswesnn Tngaeldqaiawes v i
W

& ¢ oA o o aad v | aa a ¢
ﬂqLUUﬂUU ‘Sﬂﬂ‘ﬂ‘ﬂﬂLLﬂu X ‘N'Jﬁu‘ﬂgi’unaq‘IUﬂqiﬁwwaU‘U@ﬂﬂqwuqﬂﬂqqqﬁmﬂﬂHum

= d
2.10 ulnunaula (Region of Interest: ROI)

a < a dawy = = a

vinunaula fie vinanideyanisruvavladeervegluvinaleflalunm Tne
a < a v v < o & e a 4 o
vinamssuvaulaazgniinseudenseumegumiedlag ivefiaziinmateluuinamgnd

a ¢ < v < o 1 a & 1
nIuLNAATIEY wagUszinanaiemdeyafissuvauls laensnsshsieusnutuaylud

[V | - a
WaNIENUNUFIUDUE nagn glunin

< a <l
JU# 2.12 uansuiinaiaula

2.11 ATauus
v o < a o | ) 1
Miiewdsufienisvesn Tnsvhnisuennguussniweendudiu 9 Tnenisudas
v a = | [ a . ) | | Y
AMsEUUTEAUEIN (Grayscale) FaflAnannunduaasd (intensity) egszming 0-255 Thiu

SHa v . . P 9] . P v v
amiliAmaudud (intensity) iesdassedu (Binary Image) Taeilitouludn dranudunas

s 1o | Y oa ) )

w033 nlagiAsindmiewiiuel threshold Wiganwiuilan 1 0 = de drilengens

ATauus ganmdugandy 1 = dun
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2.12 Emeu Ly

Emgu CV Aslausidvasileddulddmsumaimunsnludussiiananm uaz
AouRumasIimiuuuBealn Fallhdenninihdesfsidu menwd Emeu cv 1fiulausd
AhiftadinluFomserfawasivhliaunsaldnuldvarsnelinezdune c# | VB,
VC++ Wag IronPython Wudu Tu Emgu Cv ﬁv’uwﬂimau”l.ﬂm”ua‘qmﬁﬁqLﬁﬂ’gﬁ'UisUUﬂﬁ

andrlumi msduuning uaznisinaunsmaoulmvesing WWumu

2.13 Visual basic C#
Visual basic C# fa aMwineuiimeiUseian - object-oriented programming

Wannlae  Microsoft laedigasanuiglunissiuaiiuaiusanismuinues C++ Aauns

Tusunsudeninues Visual Basic Tao C# TfugIaIn Cre uasfudrummhaunds
MU Java C# lafuniseanuuulvivineiudu NET platform wea Microsoft gasjenuneiie
§1urgaIwasanlunstandsuamsauma wazudnisiiudu wazvih i wamnadng
TWsunsaszgndluvuansssingn G vivlilusunsudiadutnunisld Extensible Markup

Language (XML) wag Simple Object Access Protocol (SOAP) Gaeaulvidniia object w84

VY oo

TUsunsunsa  method Tagusaaannaniudasnishiat@aulusunsuidsudrdunulunnas

LY}

JUADU Lﬁaqmﬂ@'L%‘auI‘U'aLmmmuﬁma%’wwﬁwﬁ’aﬁﬁag LNUNANISANaandn C# Aw CH#

3/
a =t

gnimuAulee dudumislunsWauilassaiiefiugiuees NET Framework Lun1snisidy

&

v =l

AU I¥INNG (WU 21w Delphi , 1w C++) - urvsulsaiielifiaaadu oop
(Usunsu@aing) wndu vugiediuianmududaululasiasiswosniwias (Seudenin

a4 a

M C++) wasiddinuausidutiasas (Wawieuiu Java),
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N15LATIVLAZBNLUUTIUY

vasnlaFauingufen 9 Merdedunsimulusunsuainund 2 udluuniay

nanfisfunountslinggit uageenuuulusunsy lagtdwmguisng q wdduassgndld

3.1 NM59NLUUKNUAYIATIAS19UDITZUU

{ Input A7n webcam ]

g

yes

wlsngaving

no

no )
< e luntn

yes
i v

asiucursor A xluntin

Y

O

o

AdnetanTy 5 A2 tlaAsy 5

- =l E=3 =
UM UM

&L
Left click Right click

>0

<

o N
" Finish y

JUN 3.1 urudanandlpssasianisiinuredusunsuivua
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3.2 n1seanuuUUnLInAIuaelUsLASa
pankuumtnmuswnsulnd 4 daundnlaun

3.2.1 Live cam

| o = o ¢ f 2 o
LﬂuaquWLLHWQﬂWW'}m@LLUUL'iElﬁVLV] ﬁﬂli Start wax Calibrate G]']QJEUVI 3.2

9

[ 5 A4 = o
Yu calibrate nAWBLINNN9UY

| =
Yu start tWazulusunsy

= 8/ o oy
L:ua’[‘uwmagj’lumtmummmmi

=l |
JU 3.2 uansd@iues LiveCam
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3.2.2 Face
Tudilaglvinansen 4 A1 lae A1 X waz Y uansiiayudrevuvesnsounth Tngls
fumsdeuuresnmiluga (0,0) A1 Width uansAraunisveslumin wagan Height

wansAAsgevaslumin

d ! k4
3UN 3.3 Lansd@iurestaya Face

3.2.3 Face Behavior
o Y a vy d IRy v | aw
Eﬁ?\'17\1ﬂ’Nﬂauﬁu’muhmmﬂui}ﬂmdaa LLﬁ%IWLLﬁmmWﬂﬂ X ey Y‘L‘uﬂ‘i@‘u Center
&4 a o oA v v " P ° ' ) v
quLUUG\WLLW“QL?M@U%@QIUVT“’W LLaSaiﬁqu_‘me‘ﬂﬂauaLLﬂqLWE]LLﬁ@quLL%UQ{]QQ‘UU’UQQIUMHFI

et X uaw Y Tunsou Now Aedwarsessiuvisdagiuiugaidadu

= | .
g‘lJ‘In 3.4 LL@m9d1Uv09 Face Behavior



3.2.4 Eye Behavior
grullarilanInsauvasnigl Buasn1vN wuarwansdnusYaInIUavsallalae

mnnazuansdn Open wazllnazuaniin Close

ik

gﬂﬁ 3.5 uansduney Eye Behavior

< N AT
E‘L]‘VI 3.6 LEAIUININITNINUN 4 &7
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ASWRILILAZNITNAFBUITZUU

Tuuniiagnanteniswaiul waznadauszuunisannulumii waznsdsuund lag

1 [ I W 1 s +
zwvnlugasdiulawn nrswauldsunsy uaznisvagaulusunsy

4.1 nsWeu U
4.1.1 Wsunsuwazadasiionldluniswamnssuu
BONAWIS:
- Microsoft Visual C# 2010
- EmguCV library
- 53UUUfURN1S Windows 7
g150U5:
- Notebook
- Webcam

- LCD 14%
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Source code

using Systemn;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;
using Emeu.CV;
using Emeu.CV.CvEnum,;
using Emeu.CV.Structure;
using Emeu.CV.UI;
using System.Runtime.InteropServices;
namespace ImageProcessingProjectFinal
{
public partial class Form1 : Form
{
Capture capture = new Capture(0);
Timer timer = new Timer();
bool isStart = false;
HaarCascade haarFace = new
HaarCascade(@"haarcascades\haarcascade_frontalface alt_tree.xml"),
HaarCascade haarEye= new HaarCascade(
@"haarcascades\haarcascade_eye.xml");
HaarCascade haarlLeftEye = new
HaarCascade(@"haarcascades\haarcascade_lefteye 2splits.xml");
HaarCascade haarRightEye = new

HaarCascade(@"haarcascades\haarcascade righteye 2splits.xml");



HaarCascade haarEyePair = new
HaarCascade(@"haarcascades\haarcascade_mcs_eyepair_big.xml");

bool isLeftClick = false;

bool isRightClick = false;

int LeftCount = 0;

int RightCount = 0;

int LeftOpenCount = 0;

int RightOpenCount = 0;

int ClickCount = 5;

int stopValue = 10;

int openFactor = 2;

int openScale = 10;

int closeScale = 15;

int closeFactor = Q;

double sensitiveX = 2;

double sensitiveY = 1;

Point centerPoint = new Point(125, 125);

Point previousPoint = new Point(-1, -1);

Point nowPoint = new Point(0, 0);

Rectangle centerRect;

bool isCalibrate = false;

[DWUmport("user32.dll", CharSet = CharSet.Auto, CallingConvention =
CallingConvention.StdCall)]
public static extern void mouse event(uint dwFlags, uint dx, uint dy, uint

cButtons, uint dwExtralnfo);

private const int MOUSEEVENTF _LEFTDOWN = 0x02;
private const int MOUSEEVENTF LEFTUP = 0x04;
private const int MOUSEEVENTF _RIGHTDOWN = 0x08;
private const int MOUSEEVENTF RIGHTUP = 0x10;
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public Form1()

{
InitializeComponent();
timer.Interval = 1;

timer.Tick += timer_Tick;

void timer_Tick(object sender, CventArgs e)
{
Run();
}
private void btnStart_Click(object sender, EventArgs e)
{

if (lisStart)

{
timer.Start();
btnStart. Text = "Stop";
btnCalibrate.Enabled = true;

else

{
timer.Stop();
btnStart.Text = "Start";
btnCalibrate.Enabled = false;

}

isStart = lisStart;

}

private void btnCalibrate_Click(object sender, EventArgs e)

{
if (isStart&& FaceEnable())

{
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}

MainControl.setCenter(int.Parse(lbFaceX.Text), int.Parse(lbFaceY.Text)),
isCalibrate = true;

btnCalibrate. Text = "Run"”;

btnCalibrate.Enabled = false;

bCenterX.Text = MainControl.centerX.ToString();

bCenterY.Text = MainControl.centerY.ToString();

private bool FaceEnable()

{

}

int x = int.Parse(lbFaceX . Text);

int y = int.Parse(lbFaceY.Text);

int w = int.Parse(lbFaceWidth.Text);

int h = int.Parse(lbFaceHeight. Text);

return i(x == -1 && y == -1 && w == -1 && h == -1);

private void Run()

{

try
{
Image<Ber, byte> img;

img = capture.QueryFrame().Flip(FLIP.HORIZONTAL)

MCvAvgComp face = new MCvAveComp();
Image<Gray, byte> graylmg = img.Convert<Gray, byte>(),
//Face

var faces = graylmg.DetectHaarCascade(haarFace, 1.1, 1,
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HAAR_DETECTION_TYPE.FIND_BIGGEST OBJECT, new Size(img.Width / 10, img.Height /

1o)MoJ;

if (lisCalibrate)
{

#region calibrate



1.0, 0.5);

if (img != null)
!
bool isfound = false;
if (faces.Length > 0)
{
face = faces[0];
int x = face.rect.X;
int y = face.rect.Y;
int width = face.rect. Width;
int height = face.rect.Height;
isfound = true;
img.Draw(face.rect, new Ber(0, 0, 255), 1);
SetFacelabel(x, y, width, height);

centerRect = face.rect;

}
if (lisfound) SetFacelLabel(-1, -1, -1, -1);

imgBoxCapture.Image = img;

}
#endregion

}

else

{
#region Run
if (img != null)
{

img.Draw(centerRect, new Ber(0, 255, 0), 1);
//var faces = graylmg.DetectHaarCascade(haar)[0];

//MCvFont f = new MCvFont(FONT.CV_FONT _HERSHEY COMPLEX,

bool isfound = false;
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if (faces.Length > 0)

{

}

face = faces[0];

int x = face.rect.X;

int y = face.rect.Y;

int width = face.rect.Width;

int height = face.rect.Height;

isfound = true;

img.Draw(tace.rect, new Ber(0, 0, 255), 1);
SetFacel abel(x, y, width, height);

//var eyes = grayimg.detecthaarcascade(haareye, 1.1, 4,

haar_detection_type.do_canny pruning, new size(img.width / 8, img.height / 8))[0];

//foreach (var eye in eyes)

/A
/0 int x = eye.rect.x;
// - inty = eyerecty:;
/7 int width = eye.rect.width;
/7 int height = eye.rect.height;
// img.draw(eye.rect, new ber(255,0, 0), 1), //rndndn
/o /oreak;
//}
if (isfound)
{
MouseFoundFace();
}
else
{

SetFacelabel(-1, -1, -1, -1);

MouseNotFoundFace();
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*.2 11D;
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}
imgBoxCapture.lmage = img;
}
#endregion
}
#Hregion Eye
#region Eye ROI

Point eyesPairPoint = new Point(face.rect.X, face.rect.Y + (face.rect.Height

Size eyesPairSize = new Size(tace.rect. Width, (face.rect.Height * 2 / 5));

Rectangle possibleROleyePair = new Rectangle(eyesPairPoint,

eyesPairSize);

Point eyesLeftPoint = new Point(face.rect.X + 5,eyesPairPoint.Y+ 5);

Point eyesRightPoint = new Point(face.rect.X + (face.rect.Width / 2) + 5,

eyesPairPoint.Y + 5);

10);

Size eyesSize = new Size((face.rect Width / 2) - 10, eyesPairSize Height -

Rectangle possibleROILeftEye = new Rectangle(eyesLeftPoint, eyesSize);
Rectangle possibleROIRightEye = new Rectangle(eyesRightPoint, eyesSize);

img.Draw(possibleROleyePair, new Ber(0, 255, 255), 1);

ime.Draw(possibleROILeftEye, new Ber(150, 200, 0), 1);

img.Draw(possibleROIRightEye, new Ber(150, 200, 0), 1);
#endregion

#region left eye

//Left Eye

graylmg.ROI = Rectangle.Empty;

graylme.ROI = possibleROILeftEye;

var leftEyes = graylmg.DetectHaarCascade(haarEye, 1.1, openFactor,

HAAR DETECTION_TYPE.DO_CANNY_PRUNING, new Size(ime.Width / openScale,

imeg.Height / openScale))[0];

if (leftEyes.Length > 0)
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MCvAvgComp leftEye = leftEyes[0];

Rectangle leftRect = leftEye.rect;

leftRect.Location = new Point(leftRect.X + eyesleftPoint.X, leftRect.Y +
eyeslLeftPoint.Y);

img.Draw(leftRect, new Bgr(0, 255, 80), 1);

graylmg.ROI = leftRect;

Image<Gray, byte> imeCrop = new Image<Gray, byte>(leftRect. Width,
leftRect.Height);

Cvinvoke.cvCopylgraylmg, imgCrop, IntPtr.Zero);

imgBoxlLeftEye.lmage = imeCrop;
LeftOpenCount++;
if (LeftOpenCount > ClickCount)
{
bLeftEye. Text = "open’;
bLeftEye.ForeColor = Color.Black;
isLeftClick = false;
LeftCount = 0;

else

graylme.ROI = possibleROILeftEye;
var leftCloses = graylmg.DetectHaarCascade(haarlLeftEye, 1.1,
closeFactor, HAAR DETECTION TYPE.DO _CANNY_PRUNING, new Size(img.Width /
closeScale, img.Height / closeScale))0];
if (leftCloses.Length > 0)
{
MCvAveComp leftClose = leftCloses[0];
Rectangle leftRect = leftClose.rect;



leftRect.Location = new Point(leftRect. X + eyeslLeftPoint.X,
leftRect.Y + eyesLeftPoint.Y),

img.Draw(leftRect, new Bgr(255, 0, 80), 1);

graylmg.ROI = leftRect;

Image<Gray, byte> imegCrop = new Image<Gray,
byte>(leftRect. Width, leftRect.Height);

Cvinvoke.cvCopy(graylmg, imgCrop, IntPtr.Zero);

imeBoxLeftEye.lmage = imeCrop;

LeftCount++;
if (lisLeftClick && LeftCount>ClickCount)
{
LeftClick();
LeftOpenCount = 0;
//LeftCount = 0;
isLeftClick = true;
|bLeftEye.Text = "close";
(bLeftEye.ForeColor = Color.Yellow;

}

graylme.ROI = Rectangle.Empty;

#endregion

#region richteye

//Right Eye

graylmg.ROI = possibleROIRightEye;

var rightEyes = graylmg.DetectHaarCascade(haarEye, 1.1, openFactor,
HAAR_DETECTION_TYPE.DO CANNY_ PRUNING, new Size(img.Width / openScale,
ime.Height / openScale))[0];

if (rightEyes.Length > 0)
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MCvAvgComp rightEye = rightEyes[0];

Rectangle rightRect = rightEye.rect;

rishtRect.Location = new Point(rightRect. X + eyesRightPoint.X,
rightRect.Y + eyesRightPoint.Y);

img.Draw(rightRect, new Bgr(Q, 255, 80), 1);

graylmg.ROI = rightRect;

Image<Gray, byte> imgCrop = new Image<Gray, byte>(rightRect.Width,
rightRect.Height);

Cvinvoke.cvCopyl(graylmg, imegCrop, IntPtr.Zero);

imegBoxRightEye.Image = imgCrop;

RightOpenCount++;

if (RightOpenCount > ClickCount)

{
(bRightEye.Text = "open";
(bRightEye.ForeColor = Color.Black;
isRightClick = false;
RightCount = 0;

else

graylme.ROI = possibleROIRightEye;
var rightCloses = graylme.DetectHaarCascade(haarRightEye, 1.1,
closeFactor, HAAR_DETECTION_TYPE.DO_CANNY_PRUNING, new Size(img.Width /
closeScale, img.Height / closeScale))[0];
if (rightCloses.Length > 0)
{
MCvAvgComp rightClose = rightCloses[0];
Rectangle rightRect = rightClose.rect;



rightRect.Location = new Point(rightRect.X + eyesRightPoint.X,
rightRect.Y + eyesRightPoint.Y);
img.Draw(rightRect, new Bgr(255, 0, 80), 1);
graylme.ROI = rishtRect;
Image<Gray, byte> imeCrop = new Image<Gray,
byte>(rightRect.Width, rightRect.Height);
Cvinvoke.cvCopy(graylmg, imgCrop, IntPtr.Zero);
imgBoxRightEye.lmage = imgCrop;
RightCount++;
if (lisRightClick && RightCount > ClickCount)
{
RightClick();
RightOpenCount = 0;
isRightClick = true;
|bRightEye. Text = "close";
lbRightEye.ForeColor = Color.Yellow;

}
graylmeg.ROI = Rectangle.Empty;
#endregion
#endregion
(bError. Text = "-";
}
catch (Exception ex)

{

(bError. Text = "Error";
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}
private void SetFacelabel(int x, int y, int width, int height)
{
bFaceX Text = x.ToString();
bFaceY.Text = y.ToString();
(bFaceWidth Text = width.ToString();
(bFaceHeight. Text = height. ToString();
//Application.DoEvents();
:
private void MouseFoundFace()
{
Image<Bgr, Byte> imgMouse = new Image<Bgr, byte>(250, 250, new Bgr(255,
255, 253);
int x = int.Parse( IbFaceX.Text)- MainControl.centerX;
int y = int.Parse( lbFaceY.Text)- MainControl.centerY;
if (Math.Abs( x) < stopValue) x = 0;
if (Math.Abs(y )< stopValue) y = 0;
nowPoint X = x+125;
nowPoint.Y = y+125;
(bNowX . Text = x. ToString();
(bNowY.Text = y.ToString();
previousPoint.X = int.Parse(lbFaceX.Text),
previousPoint.Y = int.Parse(lbFaceY.Text);
imgMouse.Draw(new LineSegment2D(nowPoint, centerPoint), new Ber(0, 0, 0),
3);
imgMouse.Draw(new CircleF(centerPoint, 5), new Bgr(255, 0, 0), 3);
imgMouse.Draw(new CircleF(nowPoint, 5), new Ber(0, 0, 255), 3);
imgBoxMouse.Image = imgMouse;
this.Cursor = new Cursor(Cursor.Current.Handle);
int shiftX = (int)Math.Ceiling((double)x / sensitiveX);
int shiftY = (int)Math.Ceiling((double)y / sensitiveY);
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Cursor.Position = new Point(Cursor.Position.X +shiftX, Cursor.Position.Y

+shiftY);

}
private void MouseNotFoundFace()
{
Image<Bgr, Byte> imgMouse = new Image<Bgr, byte>(250, 250, new Bgr(255,
255, 255)%
int x = previousPoint.X - MainControl.centerX;
int y = previousPoint.Y - MainControl.centerY;
if (Math.Abs(x) < stopValue) x = 0;
if (Math.Abs(y) < stopValue) y = 0;
nowPoint.X = x + 125;
nowPoint.Y = y + 125;
(bNowX.Text = x.ToString();
IbNowY.Text = y.ToString();

imeMouse.Draw(new LineSeement2D(nowPoint, centerPoint), new Ber(0, 0, 0),

3);
imgMouse.Draw(new CircleF(centerPoint, 5), new Bgr(255, 0, 0), 3);
imgMouse.Draw(new CircleF(nowPoint, 5), new Ber(0, 0, 255), 3);
imgBoxMouse.Image = imgMouse;
this.Cursor = new Cursor(Cursor.Current.Handle);
int shiftX = (intfMath.Ceiling((double)x / sensitiveX);
int shiftY = (intYMath.Ceiling((double)y / sensitiveY),
Cursor.Position = new Point(Cursor.Position.X + shiftX, Cursor.Position.Y +
shiftY);
}
public void LeftClick()
{

//Call the imported function with the cursor's current position
int X = Cursor.Position.X;

int' Y = Cursor.Position.Y;
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mouse_event(MOUSEEVENTF_LEFTDOWN | MOUSEEVENTF _LEFTUP, (uint)X,
(uint)Y, 0, 0);
)
public void RightClick()
{
//Call the imported function with the cursor's current position
int X = Cursor.Position.X;
int Y = Cursor.Position.Y;
mouse_event(MOUSEEVENTF RIGHTDOWN | MOUSEEVENTF RIGHTUP, (uint)X,
(uint)y, 0, 0);
}
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Logitech HD Webcam C270H

Technical Specifications

HD video calling (1280 x 720 pixels) with recommended system
Video capture: Up to 1280 x 720 pixels

Photos: Up to 3.0 megapixels (software enhanced)

Built-in mic with Logitech RightSound™ technology

Hi-Speed USB 2.0 certified (recommended)

Universal clip fits laptops, LCD or CRT monitors
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